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1. Tlmanupyemble pe3y/ibTaThl OCBOCHUSI Y4eOHOr0 mpeaMeTa « XuMuUs» Ha
YPOBHE OCHOBHOI0 00111er0 00pa30BaHusl

I/I3yquHe XUMHUHU B OCHOBHOHM  IIIKOJIE HaIIpaBJICHO Ha  JOCTHKXCHHUC
06y‘IaIOHII/IMI/ICH JJMIYHOCTHBIX, MCTAIIPCAMCTHBIX H IMIPCAMCTHBIX PC3YJIbTAaTOB
OCBOCHMH y‘{€6HOI‘O nmpcameTa.

Jluunocmmnoie pée3yiomambl

JIM4HOCTHBIE PE3yNbhTaThl OCBOCHUS MTPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHuUs
JIOCTUTAIOTCSl B XO/€ OOy4YeHHsS XMMHUU B €IMHCTBE YYEOHOW M BOCIUTATEIHHOU
nesiteabHoCTH OpraHu3aldd B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPUHSATHIMH B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOIO3HAHUs, CaMOPAa3BUTUSI W COLMAIM3aIMU oOydaromuxcsa. JIM4HOCTHBIE
pe3ynbTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:

I.Fpamz[aﬂcxoro BOCIITUTaHHA:

MIPEACTABJICHHS O COLIMAJIBHBIX HOPMax M MpaBUJIaX MEXIMYHOCTHBIX OTHOLLIEHUMN
B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOILECTBEHHO MOJIE3HOW,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKOM W JAPYrUX BHIAX JAESATEIbHOCTH;
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM [€ATEIbHOCTH IPHU BBITOJIHEHUU
y4eOHBIX, IO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUU XUMUYECKUX OSKCIIEPUMEHTOB,
CO3/JaHMU  Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K  B3aUMOIIOHMMAHHUIO U
B3aMMOIIOMOUIH B MPOIIECCE 3TOM yueOHON 1eATeNbHOCTH; TOTOBHOCTU OLIEHUBATh
CBOE IOBEJCHUE U IIOCTYNKHM CBOMX TOBAapUUIEH C IO3UIHMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHUS OCIEICTBUNA MOCTYIIKOB,;

2. [TaTrpnoTruecKoro BOCTIMTAHMUS:

IICHHOCTHOTO OTHOIICHHS K OTEYCCTBCHHOMY KYJIBTYPHOMY, UCTOPHYECCKOMY U
HAyYHOMY HACIIC[IMI0, IMOHUMAaHHWS 3HAYCHUS XWUMHUYCCKOH HAyKH B KHU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAIMeil o
MIEPEIOBBIX JOCTHKCHUSX W OTKPBITUAX MHPOBOH M OTCUCCTBEHHOW XWMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

5.®opMupoOBaHUS KYJITYPHI 3I0POBbSI:

OCO3HAHMS LIEHHOCTH >KWU3HHU, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HU, OCO3HAHMS TOCJIEACTBUI M HENPUSATHUSA
BpEAHBIX NPHUBBIUEK (YyHOTpeOJEHHs  aJIKOroJis, HApKOTUKOB, KypeHus),
HEOOXOMMMOCTH COOJIONEHUS TIPaBUJI OE30MacHOCTH TPU  OOpalIeHUu C
XUMHYECKUMHU BEIIECTBAMH B ObITY U pealbHOMN KU3HHU;

6.TpyaoBoro BOCIUTaHUS:

MHTEpeca K MPAaKTHUYECKOMY HM3YyYEeHHIO mpodeccuid U Tpyaa pa3judyHoOro poja,

YBOXKEHHUE K TPYAy M PE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHUCJE Ha
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OCHOBE TPUMEHEHMsS] MPEIMETHBIX 3HAHUM IO XUMHHM, OCO3HAHHOIO BbIOOpA
WHAMBHUIYAIbHON TPACKTOPUH MPOJOIKEHHsST 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
yCTEeHOW POo(ECCUOHATFHON IEATEIBHOCTH U PAa3BUTHA HEOOXOAUMBIX YMEHUH;
TOTOBHOCTD aJalTUPOBATHCS B MPOJPECCUOHANBHOM Cpee;

7. 9KOJIOTUYECKOTO BOCITUTAHUS .

HKOJIOTUUYECKU 11€71€CO00Pa3HOro OTHOLIEHUS K MPUPOJE KaK UCTOUHUKY KU3HU Ha
3emyie, OCHOBE €€ CyIIECTBOBAHMUS, IIOHMMAaHMS LIEHHOCTH 3J0pPOBOTO U
Oe3omacHOro o0Opa3a JU3HH, OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY
(U3MYECKOMY M TICUXUYECKOMY 3J0pPOBBIO, OCO3HAHMS LIEHHOCTH COOJIIOICHHUS
IpaBHJI OE30MACHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYaIUsX,
YIPOXKAOWMKMX 300pOBbI0 W ku3Hu Jojen; XUMUSA., 8—9 kmacesr 21
CHIOCOOHOCTH TPUMEHATh 3HAHUA, TONIy4aeMble TpPHU HM3YUYECHUU XUMHH, IS
pelmeHns 3a/1ad, CBA3AHHBIX C OKPYKAOUIEH NPUPOAHOM CPENOM, ITOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M MyTeH UX pEIIeHHs MOCPEACTBOM METOJOB XUMUMU;
DKOJIOTUYECKOTO MBIIIJIEHUs, YMEHUS PYKOBOJICTBOBATHLCS UM B II03HABATEIIBHOU,
KOMMYHUKAaTUBHOM U COLMAJIbHOM IIPAKTHUKE.

8.1lleHHOCTH HAYYHOTO TTO3HAHUS:

MHPOBO33PEHYECKUX NPEACTABICHUA O BEIIECTBE MU XUMHYECKOM PEAKIINH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKA U COCTABIISIIOIIMX
OCHOBY JIJIsl TOHUMAHHUSI CYITHOCTH HAy4YHOW KapTUHBI MUpPA; MPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOJHOM CpPENo, O pOJU XHUMHUHM B MO3HAHUU ITUX 3aKOHOMEPHOCTEW;
[I03HABATEJIbHBIX MOTMBOB, HANPAaBJICHHBIX HA IIOJYYEHHUE HOBBIX 3HAaHHUMU IO
XUMHUH, HEOOXOIUMBIX JUIsI OOBSICHEHUS HAOJIOAaeMBbIX TPOIECCOB U SIBJICHUM;
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaAaBOYHOU
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUI; UWHTEpeca K OOyYeHHIO U T[IO3HAHMIO, JIO0O3HATEIHHOCTH,
TOTOBHOCTH M CIIOCOOHOCTM K  €camMoOOpa3oBaHUIO, TPOEKTHOW U
UCCJIEI0OBATENLCKONW JIESITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpAaBIEHHOCTH WU
YpOBHSI 00yUeHHUsI B JaJIbHEHIIIEM;

MeTanpeaMeTHBIMH Pe3yJbTATAMM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON
IIPOTrpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHMS SIBIISTFOTCS:

1) oBiameHue HaBBIKAMU CaMOCTOSTEIHLHOTO MPUOOpPETEHUsT HOBBIX 3HAHUM,
OpraHu3aiuy y9eOHOM JACSITEIBHOCTH, TIONCKA CPEJICTB €€ OCYIIEeCTBIICHNUS,

2) yMeHHE TUTAaHHPOBATh MYTH JOCTUKEHUS IIeJIe Ha OCHOBE CaMOCTOSITEIIHBHOTO
aHaIM3a yCIOBUN U CPEICTB X JOCTHKEHHUSI, BBIICISATh aJIbTEPHATHBHBIE CTIOCOOBI
JOCTIDKEHUSI 11e7TM U BBIOUpaTh HamOoJiee 3(P(HEeKTUBHBIN CIIOC00, OCYIIECTBISATH
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MO3HABATENIbHYIO PEIIEKCUIO B OTHOIIEHUM JEHCTBUN MO PEHICHUIO y4eOHBIX U
MO3HABATEbHBIX 33]1a4;

3) ymMeHue NoHUMaTh MPOoOJIEMY, CTaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3Y, 1aBaTh
OTpEJCICHUs] TMOHATUSM, KIACCU(PUIUPOBATh, CTPYKTYpUpOBaTh MaTepual,
IPOBOJUTh  SKCHEPUMEHTBI,  APIrYMEHTHPOBATh  COOCTBEHHYIO  MO3UIHIO,
(bOpMyIPOBATH BHIBOJIBI M 3aKITIOUCHUS;

4) yMeHHE COOTHOCUTb CBOMU JEUCTBHUS C IUIAHUPYEMBIMU pE3YyJIbTaTaMH,
OCYLIECTBJISATh KOHTPOJb CBOEH JCATEIBHOCTH B IPOLECCE JOCTHUKEHUS
pe3yJibTaTta, ONpeaeNaTh ClocoObl JEMCTBUM B paMKaX MPEIOKEHHBIX YCIOBUN U
TpeOOBaHUl, KOPPEKTUPOBATH CBOM JCUCTBUA B COOTBETCTBHM C M3MEHSIOIICHCS
CUTYyalUEH;

5) ¢opMupoBaHMEe U pPa3BUTUE KOMIIETEHTHOCTH B O0JIACTUM HCIOJIB30BaHUS
UHCTPYMEHTOB UM TEXHHYECKUX CPEACTB HH(OPMALMOHHBIX TEXHOJOTUH
(KOMIBIOTEPOB M MPOrPAMMHOI0 OOECHEUEHHs) KaK MHCTPYMEHTAIbHON OCHOBBI
pa3BUTHSI KOMMYHUKATHUBHBIX M ITO3HABATEJIbHBIX YHHBEPCAJIBHBIX YyYEOHBIX
JICHCTBUM;

6) YMCHHUC CO30aBaThb, IPUMCHATL U HpCO6p330BBIBaTB 3HaKN M1 CMMBOJIbI, MOJACJIN
N CXCMBI I pCHICHUA y‘le6HBIX H ITIO3HAaBAaTCJIbHBIX 3a1a4,

7) ymeHue wu3BIeKaTh WHOOPMALMIO M3 PA3IMYHBIX HMCTOYHUKOB (BKIIHOYAs
CpeJcTBa MaccoBOoM HHGOpPMAIlUM, KOMMAKT-IUCKA YYeOHOro Ha3HAYCHUS,
pecypcel HTEepHETa), CBOOOIHO MOJIb30BaThCS CIIPABOYHOM JINTEPATYPOH, B TOM
YUCJIe W Ha JJICKTPOHHBIX HOCHUTENSAX, COONIOAATh HOPMBI HHGOPMAIMOHHOM
M30UPATEIIBHOCTH, STUKU;

8) ymMeHHe Ha MPaKTUKE TIOJIb30BAaThCS OCHOBHBIMHU JIOTUYECKUMHU IPUEMAMHU,
METOJaMU HAOJIOJICHUS, MOJCIMPOBAaHUSA, OOBICHCHUS, pEIICHUS MpooieMm,
MIPOTHO3UPOBAHUS U JP.;

9) ymMeHune opraHu3oBaThb CBOIO KU3Hb B COOTBETCTBUU C MPEIACTABICHHUSIMU O
3I0pOBOM 00pasze >KW3HHM, MpaBax M OOS3aHHOCTAX TPAKIAHWHA, IEHHOCTSIX
OBITHS, KyJIBTYPBI U COITUATBHOTO B3aUMO/ICHCTBUS,

10) yMeHHe BBINIOJNHATH MMO3HABATENIbHBIE U MPAKTUUECKUE 3aJaHUs, B TOM YHUCIIE
MIPOEKTHHIE;

11) ymeHue camMoCTOSITEIbHO U apTyMEHTUPOBAHHO OIICHWBAaTh CBOW JICUCTBUS U
JEUCTBUSL OJHOKJIACCHUKOB, COJIEpkKATEIbHO OOOCHOBBIBAS MPABUIBHOCTh WIIU
OIMMOOYHOCTh pe3yibTaTa W crmocoba ACHCTBUA, aJIeKBAaTHO OIICHUBATH
O0BEKTUBHYIO TPYJHOCTh KaK MePY (PAaKTUYECKOTO WU MIPEANOIaraeMoro pacxosia
PECYPCOB Ha PEIICHUE 3a/1a4M, & TAKKE CBOM BO3MOXXHOCTH B JOCTHMIKECHUU LIEIU
OTIPEICIIEHHON CII0KHOCTH;



12) ymenue pabGotath B rpynne — d3POEKTUBHO COTPYAHUYATH U
B3aMMOJICCTBOBAaTh HA OCHOBE KOOPAMHAIIMU PA3IWYHBIX TO3UIMN  TIPU
BEIPAOOTKE OOIIETr0 pemieHUsT B COBMECTHOW IEATEIBHOCTH, CIIYIIATh MapTHEpA,
bopMyIMpOBaTh U APTYMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAWBATH CBOIO
MO3UIIMI0 U KOOPAMHUPOBATH €€ ¢ MO3UIMel MapTHEPOB, B TOM YHCIIC B CUTYaIlun
CTOJIKHOBEHHSI MHTEPECOB; MPOAYKTUBHO pa3pemiaTh KOH(MIUKTH HA OCHOBE Y4ETa
WHTEPECOB M TIO3UIMH BCEX €ro YYaCTHUKOB, IMOMCKA M OIEHKH aTbTEPHATHUBHBIX
CTI0c000B pa3peieHs] KOH(IIUKTOB.

IIpenMeTHBIMH  pe3yJbTATAMH  OCBOCHHUS  OCHOBHOW  00Opa3oBaTenbHOMU
IpOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHuUs SBISIOTCA:

1) dopmMupoBaHue NepBOHAYAIBHBIX CHUCTEMATU3HPOBAHHBIX MPEACTABICHUI O
BEILIECTBAX, MX MPEBPAICHUAX M NPAKTUYECKOM IIPUMEHEHUH; OBJAJCHUE
MOHSATUWHBIM alapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMUH;

2) oco3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUUYECKUX MPEBpAIlCHUNH HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB KaK OCHOBbl MHOTHMX SIBJICHUM >XUBOM W HEXUBOU
MIPUPOJIbL; YTIIYOJICHUE TPEACTaBICHUM 0 MaTepUalIbHOM €IMHCTBE MUPA;

3) oBiazeHWe OCHOBAaMHU  XUMHUYECKOW  TIPaMOTHOCTU:  CIIOCOOHOCTBIO
aHAIM3UPOBaTh U OOBEKTUBHO OLICHUBATh >KU3HEHHBIE CUTYyallud, CBSI3AHHBIE C
XUMUEH, HaBbIKaMU O€30MacHOr0 OOpaIleHHs] C BEIIECTBAMU, UCIOJIb3yEMbIMHU B
MOBCEHEBHON JKW3HW; YMEHUEM aHAJU3UPOBATh U IUJIAHUPOBATH SKOJOTUUYECKU
0e30IacHOe MOBEACHHE B LEISX COEPEKEHUS 310POBbs U OKPYKAIOIIEH CPEIbI;

4) hbopMUpoBaHNE YMEHUN YCTaHABIUBATH CBSI3U MEXKIY peaIbHO HAOJII0AaeMbIMU
XUMHUYECKUMH SIBIICHUSIMA M TIPOIIECCaMU, MPOUCXOMSAIIMMU B MHUKPOMUDE,
OOBSICHSITh MNPUYUHBI MHOTOO0Opa3vs BEIIECTB, 3aBUCUMOCTh WX CBOMCTB OT
COCTaBa U CTPOECHUS, & TAK)KE 3aBUCUMOCTh MPUMEHEHUS BEIIECTB OT UX CBOICTB;

5) mpuoOpeTeHue ombITa UCTIOIB30BAHUS PA3IMUYHBIX METO/IOB U3yUEHHS BEIECTB,;
HaOMIOIEHUS 32 MX TPEBPANICHUSIMH TPH MPOBEICHUN HECIIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM J1a0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

6) yMEHHE OKa3blBaThb NEPBYIO MOMOIb NPU OTPABICHUAX, O0XKOTAX U JAPYrUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHHUEM;

7) oBnaaeHue mpuéMamu pabOThl ¢ MHPOPMAIMEH XUMHYECKOTO COJIep)KaHMUS,
MIPEICTAaBIICHHON B pa3Hoi (opme (B BuIe TekcTa, (hopmyi, rpadukoB, TaOIUIHBIX
JTaHHBIX, cXeM, oTorpaduii u Jp.);

8) cozmanue OCHOBBI JIJIsl (DOPMUPOBAHMS MHTEPECA K PACIIMPEHUIO U YTIyOJICHUIO
XUMUYECKUX 3HAHUM U BHIOOpA XUMUHU KaK MPOPUIHLHOTO IPEIMETa TPU IEPEX0ie
Ha CTYNEHb CpenHero (MOJHOTro) oO0mero o0pa3oBaHWsA, a B JajbHEHIIEM U B
KauecTBe chepbl cBOEH mpodeccCuoHaATBHON NEATeILHOCTH,



9) ¢opmMupoBaHue MpEACTABICHUN O 3HAYEHUHM XMMUYECKOW HAyKH B pELICHUU
COBPEMEHHBIX JKOJIOTHUECKMX TMpoOJeM, B TOM 4YHCIE B MPEAOTBpAIICHUU
TEXHOT'€HHBIX U 9KOJIOTUYECKHUX KaTacTpod.

OcHoOBHBbIE OHATHS XMMIH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX TIPEICTABICHUN )
BuvinyckHuk nayuumcsi:

- ONHKCHIBAaTh CBOMCTBA TBépI[BIX, KUIAKHUX, F33006p33HBIX BCIICCTB, BBIACIIAA HX
CYHmCCTBCHHLIC ITPHU3HAKH,

-XapaKTEepPU30BaTh BEIIECTBA M0 COCTABY, CTPOCHUIO U CBOWCTBAM, yCTaHABIMBAaTh
MPUYUHHO-CJIEACTBEHHbBIC CBSI3U MEXAY JAHHBIMU XapaKTEePUCTUKAMU BEILIECTBA;

- PpacCkpbiBaTb CMBICJI OCHOBHBIX XHWMHWYCCKHX MOHSTHH: aToM, MOJICKYIJIA,
XUMHUUYCCKHUI QJICMCHT, IIPOCTOC BCIICCTBO, CJIOKHOC BCUICCTBO, BAJICHTHOCTD,
HCIIOJIb3YA 3HAKOBYIO CUCTCMY XMMHHU,

- 1/1306pa>1<aTb COCTaB HpOCTGﬁIHHX BCHIICCTB C IIOMOIIBIO XMMHUYCCKHX q)OpMYJI u
CYmHOCTb XUMHUUYCCKUX pCaKHI/Iﬁ C ITIOMOIIBIO XUMHWYCCKUX ypaBHeHHfI;

- BBIYHUCIIATHE OTHOCHUTCIBbHYIO MOJICKYJLIPHYIO M MOJIAPHYIO MACChbl BCHICCTB, a
TAKKC MAaCCOBYIO JOJHO XUMHUYCCKOI'O 3JICMCHTA B COCINHCHUAX |

- CpaBHHUBATH I10 COCTABY OKCHIbI, OCHOBAaHHA, KUCJIOTBI, COJIH;

- KJIaCCH(UIIMPOBATH OKCHJIBI U OCHOBAHHS 110 CBOMCTBAM, KHCIIOTBI H COJIM — TI0
COCTaBY;

- OINKCHIBaTh COCTaB, CBOMCTBa W 3HaueHHE (B MPUPOAEC U MPAKTHUECKOU
NesATEIbHOCTH Y€JI0BEKa) MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOAOPO/IA;

- 1aBaTh CPABHUTEIIBHYIO XAPAKTEPUCTUKY XUMUYECKUX DJIEMEHTOB U BAKHEUIINX
COEMHEHUN €CTECTBEHHBIX CEMENCTB MIEJIOUYHBIX METAJIJIOB U FaJIOT€HOB;

- TI0JI30BATHCS TAOOPATOPHBIM 000PYI0OBAHUEM U XMMHYECKOU MOCYI0M;

- TIPOBOJUTH HECTOKHbIE XUMHUYECKHE OMBITHl U HAOIIOCHUS 32 MU3MEHEHUSMHU
CBOMCTB BEIIECTB B MPOIIECCE MX MPEBPAICHUN; COOIONATh MpPaBUiia TEXHUKH
0e30MacHOCTH NP MPOBEICHUN HAOIIOACHUI U OTBITOB;

- pa3au4aTh AKCIEPUMCEHTAIBLHO KHUCIOTHI W MIET0YH, TIOJIB3YSICh WHIAMKATOPAMH,
OCO3HaBaTh HEOOXOJUMOCTH COOJIIOJICHUS MEp O€30MacHOCTH MpU OOpaIeHUH C
KHUCIIOTaMU | IIEeJI0YaMHU.

Ilepuoanyeckuii 3aKOH M NMEPUOAUYECKAST CHCTEMAa XHMHYECKHUX JIEMEHTOB
. I. MenneseeBa. CTpoeHue BelecTna.

BblnyCKHMK Haydumcs.



- KJIaccu(pUIMpOBaTh XUMUYECKUE DJIEMEHThI HA METAJUIbl, HEMETAJUIbI, JIEMEHTHI,
OKCHJIbI ¥ TUAPOKCUABI KOTOPBIX aM(pOTEPHBI, 1 HHEPTHBIEC AIEMEHTHI (ra3bl) IS
OCO3HAHHUsI BXXHOCTH YIOPSAJTOYEHHOCTH HayYHBIX 3HAHUN;

- PaCKpPbIBATb CMBICII IICPUOANICCKOI'O 3dKOHA I[ . MCH,ZIGJICCB&;

- ONUCHIBaTh M XapaKTEpHU30BaTh TAOIMYHYIO (DOpMY MEPUOAUYECKONW CUCTEMBI
XUMHUYECKUX JIEMEHTOB;

- XapaKTCpU30BaATb COCTAB ATOMHBLIX AJCP U PACHPCACICHNC YHCJIa 3JICKTPOHOB 110
QJCKTPOHHBIM CJIOSIM  ATOMOB XHMMHYCCKHX OJICMCHTOB MaAJlbIX IICPHOJ0B
HCpI/IO,Z[I/I"IGCKOﬁ CHUCTCMBI, a TAK)KC KaJIUA U KaJIbIIHA,

- pas3nuyaTh BHUABl XHMHUYECKOW CBS3M: HOHHYI0, KOBAJICHTHYIO, ITOJISIPHYIO,
KOBAJICHTHYIO HEMIOJSPHYIO U METAUINYECKYIO;

- u300paxkaTh DJEKTPOHHBIC (POPMYJIBI BEIIECTB, OOpPA30BAHHBIX XMUMHUYECKHUMU
CBSI3IMH Pa3HOTO BUJIA;

- BBISIBJISITh 3aBUCHMOCTh CBOMCTB BEIIECTBA OT CTPOCHHUSI €T0 KPUCTATIMYECKON
peETKN (MOHHOW, aTOMHOM, MOJIEKYJISIPHOM, METaJUTMYECKOM );

- XapakKTCpU30BaATb XHUMHYCCKHC OJJICMCHTBI M HX COCOIMHCHHA Ha OCHOBC
IIOJIOXXCHHSA 3JICMCHTOB B HGpHOHH‘{eCKOﬁ CHCTEeME U 0cOOEHHOCTEH CTPOCHHUA HUX
aTOMOB,

- ONHUCBHIBaTb OCHOBHBbIE Mpeanochuiku OTKpbiTus JI. WM. MenaeneeBbim
MEPUOANYECKOTO 3aKOHA U MEPUOAUYECKONM CHCTEMBI XMMUYECKUX JJIEMEHTOB U
MHOT000pa3HYI0 HAYYHYIO JESITEIbHOCTh YUEHOTO;

- XapakTepu30BaTh HAYYHOEC M MHUPOBO33PEHUYECKOE 3HAYCHUE MNEPUOIUYECKOTO
3aKOHA W IEPUOIMYECKON CUCTEMBI XUMUUYeCKuXx aneMeHToB . 1. Menaeneena;

- OCO3HAaBaTh HAyYHBICE OTKPBHITUS KaK pE3yJbTaT JIUTEIbHBIX HAOIIOJACHUH,
ONBITOB, HAYYHOU IOJIEMUKH, IPEOJOJICHUS TPYAHOCTEN U COMHEHUH.

MHoroo0pasue XuMH4YECKHUX peaKkuuu

Buvinycknux nayuumcesi:

- 00BACHATH CYyTh XMMHUECKHUX IPOIIECCOB;

- Ha3bIBaTh PU3HAKH U YCIIOBHSI POTEKAHUSI XUMUYECKUX PEAKLINN;

- YCTaHABJIMBATh MMPUHAJIEKHOCTh XUMUYECKOW PEAKIIUU K ONPENCIEHHOMY THUITY
M0 OJTHOMY U3 KJIACCU(PUKAIIMOHHBIX MPU3HAKOB:

1) mo 4ucily U CcOCTaBy MCXOJHBIX BEIIECTB U MPOAYKTOB peakiuu (peakiuu
COCIMHEHUS, PA3JIOKEHHUSI, 3aMEIIICHHS U 0OMEHa);



2) 1O BBIACIICHHIO WM IOTJIOMICHHIO TEIIOThI (PEaKIMK SK30TEPMHUECKHE MU
SHIOTEPMUYECKHE);

3) 110 U3MECHECHUIO CTCICHEW OKMCIICHMS XHUMHYECKHUX DJIEMECHTOB (OKI/ICJ'II/ITCJ'II)HO-
BOCCTAHOBHUTCJIBHBIC peaKHI/II/I);

4) mo oOpaTUMOCTH Ipoliecca (peaKkiuu 00paTuMbIie U HEOOpaTUMEIE);
- Ha3bIBaTh (DaKTOPBI, BIUSIONINE Ha CKOPOCTh XUMUYECKHUX PEAKITUN;
- Ha3bIBaTh ()aKTOPHI, BIUSIONIAE HA CMEIEHUE XUMHUYECKOTO PAaBHOBECHS;

- COCTaBIIATb YPaBHEHHUS SJEKTPOJUTUYECKON TUCCOLMAIIMN KHUCIIOT, IIEI0YeH,
COJIEH; MOJHBIE U COKpAIIEHHbIC MOHHBIE YPaBHEHUS peakinii oOMeHa; ypaBHEHUS
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN;

- TMPOTHO3UPOBATh MPOAYKTHl XMMHUYECKHUX peakuuid 1o (opmyiaM/Ha3BaHUSIM
MCXOJIHBIX BEIECTB; OMPENENATh UCXOHBIC BEIIECTBA MO (PopMysiam/Ha3BaHUSIM
MPOJYKTOB pPEaKIINH;

- COCTaBJIAATb YPABHCHU:A peaKuHﬁ, COOTBCTCTBYIOIIIHUX IIOCJIICAOBATCIIbBHOCTH
(«I.[GHO‘IKC») HpeBpameHHﬁ HCOPTraHNYCCKHUX BCHICCTB PA3JIMYHBIX KJIIACCOB;

- BBIEBJEITL B IIPOHCCCE OKCIICPUMCHTA IIPHU3HAKH, CBHUIACTCIBCTBYIOIIHUC O
IIPOTCKAHUN XUMHYECKOU PCaKIINM;

- TOTOBUTH PACTBOPHI C ONPEIEITEHHON MACCOBOM T0JIEN PACTBOPEHHOTO BEIIECTBA;

- ONpPENEATh XapakTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT M MIEIOYEH MO
M3MEHEHUIO OKPACKH UHIUKATOPOB;

- NPOBOAUTH KAYE€CTBCHHBIC PEAKIIMH, MOATBEPKIAOIINE HAJIWYUE B BOJHBIX
pPacTBOpAX BEIIECTB OTACIbHBIX KATUOHOB U AHUOHOB.

MHorooOpa3ue BemecTs
Bvinyckuux nayuumcs:

- ONpeAeNTh MPUHAMICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3
M3YUYEHHBIX KJIACCOB/TPYII: METAJILI W HEMETaUlbl, OKCHIbl, OCHOBaHUS,
KHCJIOTBI, COJIH;

- COCTaBJIATH (DOPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;
- ONPEAENATh BAJIEHTHOCTD U CTENIEHb OKMCIICHUS AJIEMEHTOB B BEILIECTBAX;

- COCTaBJATH (POPMYJIBI HEOPTaHMYECKUX COCIMHEHWA MO0 BaJEHTHOCTSIM W
CTETICHSIM OKHCJICHHSI DJIEMEHTOB, a TaKKe 3aps/iaM MOHOB, YKa3aHHBIM B TaOJHUIIE
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUW U COJIEH;



- OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS (PU3MYECKMX M XUMHUYECKUX CBOMCTB
IPOCTBIX BEIIECTB (METAaUIOB W HEMETAUIOB) M MX BBICHIMX OKCHJIOB,
00pa30BaHHBIX AJIEMEHTaMU BTOPOTO M TPETHETO MEPHOIOB;

- HAa3bIBATb O6HII/I€ XUMHUYCCKHUC CBOfICTBa, XApaKTCPHBIC JIA TI'PYIIII OKCHUIOOB:
KHMCJIOTHBIX, OCHOBHBIX, aM(i)OTepHI)IX;

- Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpPHBIE JJIsl KaXJAO0ro U3 KJIACCOB
HEOPTraHWYECKUX BEUIECTB (KUCIOT, OCHOBaHMH, cojeil);

- IPHUBOAUTL IIPHUMCPLI peaKuHﬁ, IMOATBCPIKAAOIIUX XHUMUYCCKHUC CBOMCTBA
HCOPTraHNYCCKHX BCIICCTB: OKCUIA0OB, KUCJIOT, OCHOBAHUM U COJ'ICﬁ;

- OIIPCACIIATH BCIICCTBO-OKUCIIUTCIIb u BCIICCTBO-BOCCTAHOBUTCIIb B
OKHCJIMTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX

- COCTAaBJIATH AJIEKTPOHHBIN OaiaHC (151 U3YYEHHBIX PEAKIIMiA) MO0 MPEII0KEHHBIM
CXeMaM peaKkIui;

- NPOBOAUTH J1a0OPATOPHBIE OIBITHL, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

- IIPOBOJUTDH J1a60paT0pH1>1€ OIIBITHI ITIO ITOJYYCHHUIO U C06I/IpaHI/II-0 1“33006p33HLIX
BCHICCTB: BOJAOpOJAA4, KHCIOPOOa, YIJICKHCIOI'O TIad3da, daMMHdAKa;, COCTaBJIATb
YPaBHCHHUA COOTBCTCTBYIOIINX peaKI_[I/Iﬁ.

2. Conep:xaHue y4eOHOI0 NpeaMera.
8 kuacc (68 1)

Paszgen 1. OcHOBHbIe NMOHATHA XUMHH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX
npeacrapJaennii) (51 4)

IIpeqmer xumuu. XuMUsS Kak 4YacThb €CTECTBO3HaHMWsA. BemecrBa u ux
cBoicTBa. YHCThIC BellecTBAa M CMECH. MeTO bl TTIO3HAHUS B XUMHH: HAOJIOICHHE,
skcriepuMeHT. [Ipuembl Ge3omacHO paboOTHl C O0OPYJOBAaHHEM W BEIICCTBAMU.
CtpoeHue mjiaMeHHu.

Uuctele BemectBa W cMmecH. CrocoObl OYHMCTKH BEIIECTB: OTCTaHMBaHUE,
bunbTpoBaHKE, BBIMAPUBAHUE, KpUCTAUIM3ALUS, JUCTWLIALIUS. DuUnyeckue u
XMMHUYECKUE ABJICHUSI. XUMUYECKUE peakuuu. [[pu3Haku XMMUYECKUX PEaKIuid U
YCJIOBHSI BO3HUKHOBEHUS U TEUEHUS] XUMUUECKUX PEAKIIHH.

ATOMBI, MOJIEKYJIbI M1 MOHBI. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenus. Kpucramimueckue u amopdubie BemiecTBa. Kpucramimueckue
pEILIETKH: MOHHAsA, aTOMHas W MOJEKyJspHas. [IpocTeie M CIOXKHBIE BEILIECTBA.
XUMHYECKUM 3JeMeHT. MeTamuibl M HeMeTalibl. ATOMHas €IWHUIIA MAacCChl.
OTHOcuTEenbHAs aTOMHas Macca. S3bIK XUMUHU. 3HAKM XHMHYECKUX JJIEMEHTOB.
3aK0H MOCTOSTHCTBA COCTaBa BellecTBa. XuMuueckue (Gopmyibl. OTHOCUTEIBHAS
MOJIEKYJIsIpHasg Macca. KadecTBEHHbIM M KOJWYECTBEHHBIM COCTAB BELIECTBA.



Boruncnenus no xumuyeckum Gopmysiam. MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA
B CJI0KHOM BEILIECTBE.

BaneHTHOCTP  XMMHYECKMX  3JIEeMEHTOB. OrmpenelieHne  BaJIEHTHOCTH
JIEMEHTOB 10 ¢dopMmynamM OWHApHBIX coeauHEeHHH. COCTaBICHHE XUMHUYCCKUX
dbopMyn1 OMHAPHBIX COSAMHEHUI MO BaJICHTHOCTH.

ATOMHO — MOJEKYJSIPHOE Y4YeHHE. 3aKOH COXPAaHEHHsS MacChl BEILECTB.
Kuzep m pesrenpHOCT M.B. JlomoHOcoBa. Xumuyeckue ypaBHEHMs. THIbI
XUMHYECKUX PEAKIINMN.

Kucnopon. Haxoxnenue B npupose. [lonyuenue kucinopona B naboparopuu
Y IPOMBIIIIEHHOCTU. DU3nueckrue U XUMUYECKHE CBOMCTBA KHciopoaa. ['openue.
Oxkcuppl. IIpumenenne xucnopona. KpyroBopor kuciopoma B mpupone. O30H,
aloTponus kuciopoja. Bo3ayx u ero cocras. 3amnura aTMOCHEPHOTo BO3AyXa OT
3arps3HCHUU.

Bonopon. Haxoxnaenue B npupoje. [lonydenue Bogoposa B tabopaTopuul U
MPOMBINIIEHHOCTH. Du3nyeckne u XUMUYECKUE CBOMCTBA Bojopoaa. Bomopon —
BOCCTaHOBUTENb. Mepbl 0e30macHOCTH Mpu padbore ¢ BomopomoMm. IIpumeHenue
BOJIOPOJA.

Bona. Metoasl onpenesieHns: cocTaBa BOAbI — aHAIN3 U CHHTe3. Dusnueckue
cBoMcTBa BOJbl. Boma B mpupose M crnocoObl €€ OUYMCTKUA. Adpaisi BOJBI.
Xumuueckne cBoucTBa BOAbl. [IpumeHenue Boabl. Boma — pacTtBOpuUTEN®.
PactBOpuMOCTS BelecTs B BoAe. MaccoBast 10711 paCTBOPEHHOI'O BEILIECTBA.

KomnuectBeHHble OTHOIIEHUST B XuMuu. KonudecTBO BemiecTBa. MoJb.
Mounspaas Macca. 3akoH ABorajpo. MomspHbiii 00bemM ra3oB. OTHOCHUTETbHAS
IJIOTHOCTH Ta30B. OObEMHbBIE OTHOILIEHUS Ta30B IPU XUMUYECKUX PEaKIUsX.

Baxnelimme Kiaacchl HEOPraHUYECKUX coequHeHHil. OKCHUIBI: COCTaB,
kinaccudukanua. OCHOBHbIE W KHUCJIOTHbIE OKCHAbl. HoMEHKIatypa OKCHIIOB.
duznyeckre U XUMUYECKHUE CBOMCTBA, MOIYYeHUE U MPUMEHEHHE OKCHJIOB.

I'unpoxcuasl. Knaccudukanus ruapokcuioB. OcnoBanus. Coctas. Illenoun
U HepacTBOpUMBbIE OCHOBaHMA. HomeHknatypa. ®Pu3nueckne M XUMHUYECKHE
CBOMCTBa OCHOBaHMM. Peakuus nHeuTpanmmzaumu. [lomydyeHne W TIpUMEHEHHE
OCHOBaHMU. AM(OTEpPHbIE OKCUIBI U THUIPOKCUJIBI.

Kucnotel. CocraB. Knaccudukauua. Homenknatypa. @usuueckue u
XAMHUYECKUE CBOMCTBA KUCJIOT. BBITECHUTEIBHBIN PSII METAIIIIOB.

Comu. CoctaB. Knaccudukarmus. Homenknatypa. ®usnueckue CBOMCTBa
coneii. PactBopuMoCTh coseil B Bojae. XumMudeckue cBoicTBa cosiei. CriocoOsl
noJjydeHus cosieul. Ilpumenenne conen.

['eHeTnyeckass CBA3b MEXIYy OCHOBHBIMM KJIaCCaMHU HEOPTaHUYECKHUX
COCIMHEHUM.

JlemoHcTpanum.
e (O3HakomiieHHE € OOpa3llaMH MPOCTHIX U CIOXHBIX BemecTB. CrnocoObl
OUYMCTKH BEIIECTB: KPUCTAIM3AIIMS, TUCTUIUISIUSA, XpoMaTorpadus.
e OnbIThI, MOJATBEPKIAIOIINE 3aKOH COXPAHEHHS MaCChl BEILIECTB.
o [lomyuenne u coOupaHHE KHCIOpPOJAa METOJOM BBITECHEHHS BO3AyXa U
BoAbl. OnpesesieHrne cocTaBa BO3/1yXa.
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Konnexyus negpmu, kamennozo yaisi u npooykmos ux nepepabomxiu.
[Tonyyenue Bogopoaa B anmnapate Kuma, mpoBepka BoJopoAa Ha YHUCTOTY,
ropeHue BoAO0pojia, cOOMpaHrue BOJOPOAa METOJIOM BBITECHEHHS BO3[yXa U
BOJIBI.

Anamus Boabsl. CUHTE3 BOJIBL.
3HAaKOMCTBO C 0Opa3iaMyd OKCHJIOB, KHCJIOT, OCHOBAaHHA ¥ COJICH.
Hevrpanmu3anus meénoun KUcaoTou B IPUCYTCTBUU UHIUKATOPA.

JlaGopaTopHbie ONBITHI.

PaccMmoTpenue BeniecTB ¢ pa3inuyHbIMU (GU3MUECKUMU CBOMCTBAMH.
Pazpnenenue cMecu ¢ OMOIIBIO MarHura.

[Tpumeps! PU3NUIECKUX U XUMUYECKUX SBICHUH.

Peakuuu, WILTIOCTPUPYIOIIKE OCHOBHBIE MPU3HAKU XAPAKTEPHBIX PEAKIIHH.
Pasnoxxenne ocHoBHOTO KapOoonara meau (I1).

Peaknus 3aMeIIeHNs] MEIH KEIE30M.

O3HakomileHHE ¢ 00pa3liaMu OKCUIOB.

B3aumopeticteue Bogopoaa ¢ okcumom meau (11).

OnbITHI, NOATBEPKAAONINE XUMHUYECKUE CBOMCTBA KUCIIOT, OCHOBaHUM.

IIpakTnueckue padboTbl

[IpaBmia TexHUKU O€30MACHOCTH NpU paboTe B XMMUYECKOM KaOHHETE.
O3HakoOMJIEHHE C J1a0OpaTOPHBIM 000PYAOBAHUEM.

Ouncrka 3arpsA3HEHHON TOBAPEHHOM COJIH.

[Tomy4yeHue u CBOMCTBA KHCIOPOAA

[Tomy4yeHnue BOIOPOIa U U3YUEHHUE €ETO CBOMCTB.

[IpuroroBneHne pacTBOPOB COJENM C ONPENEIEHHOM MAacCOBOW JOJEn
pacTBOPEHHOTO BELIECTBA.

Pemenne »skcnepuMeHTaNbHBIX 3a7ad 1Mo TemMe «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCTUHEHUI.

PacuerHble 3agaun:

Brrancienre OTHOCUTENIbHOM MOJISKYJIIPHOM MacChl BEIIECTBA 110 (hopMyIIe.
Brruncnenne MmaccoBoil OJIM 3JIEMEHTA B XUMUYECKOM COEIUHCHUMU.
VYcranoBnenue mnpocreimei (GopMysbl BeleCTBA MO MACCOBBIM  JIOJISIM
AJIEMEHTOB.

Haxoxnenne MaccoBOM J10JI paCTBOPEHHOTO BEILIECTBA B PACTBOPE.
Brruncnenne maccsl paCTBOPEHHOIO BEIIECTBA U BOJBI JJIsI IPUTOTOBIICHUS
pacTBOpa ONpeAeIEHHON KOHLICHTPALH.

OOBEMHBIC OTHOIICHUS TA30B MPU XUMUUECKUX PEAKIIHIX.

Brruucnenuss mo XuMUYECKUM YpaBHEHUSM MAacChl, 00bEMa U KOJIMYECTBA
BEIIECTBA OJHOrO W3 MPOJYKTOB PEAKIMU MO MACCE€ MCXOAHOTO BEIIECTBA,
00BEMY WIJIM KOJMYECTBY BEIECTBA, COJACPIKAIICTO OMPEACIEHHYIO OJIO
IIPUMECEH.

Paznen 2. [leprnoanyecknii 3aK0H U NEPUOANYECKAS CHCTEMAa XUMHYECKHUX
yjeMeHTOB /I.U. MenaeneeBa. Ctpoenne aroma. (7 4.)

11



[lepBple MONBITKM KJIACCU(PUKALUU XUMUYECKMX d3JeMeHTOB. lloHsATHe o
IPYIIAax CXOAHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIETOYHBIX METAUIOB U
rajgoreHoB. bnaropoaneie raspl. Ilepmoamueckmii 3axon JI.J.MeHnneneesa.
[lepuognueckas cucreMa Kak €CTECTBEHHO — Hay4YHOe KiacCHUpUKaius
XUMHYECKHX »JJIeMEHTOB. TabmuuyHas ¢opMa NpeacTaBiIeHUS KiaccuUKauu
XUMUYECKUX 31eMeHTOB. Ctpykrypa T1abmuuel «llepuoguyeckas cucrema
xumudeckux snemeHToB .M. MenaeneeBay (kopotkas ¢opma): A- u b- rpymnmsl,
nepuoipl. PU3NYECKUI CMBICI MMOPSAAKOBOTO 3JIEMEHTA, HOMEpPa NEPUoIa, HOMepa
TPYIIIBI (111 2JIEMEHTOB A-TPYIIII).

CrpoeHue aTtoma: siIpo U 3JEKTpOHHass o0osiouka. COCTaB aTOMHBIX SJEp:
IIPOTOHBl W HEWUTpOHBI. M3o0Tomel. 3apsgy aTOMHOIO sapa, MAacCOBOE YHUCIIO,
OTHOCHUTENbHAs aroMHas Macca. CoBpemMeHHass (QOpPMYJIMpPOBKA  IMOHSTHS
«XUMHYECKHU DJIEMEHT.

DOnekTpoHHass 000JOYKa aTroMa: TMOHATHE 00 DHEPreTUYECKOM YpPOBHE
(37IEKTPOHHOM CJIO€), €r0 €MKOCTH. 3aIlOJIHEHHE 3JIEKTPOHHBIX CJIOEB y aTOMOB
AJIIEMEHTOB TIEPBOr0 — TpeTbero nepuogoB. CoBpeMeHHas (OpMYIUPOBKa
MIEPUOANYECKOTO 3aKOHA.

3HayeHne nepuoandeckoro 3akona. Hayuneie noctmxenus /.M. Menneneesa:
UCIIPaBJICHUE OTHOCHUTENIbHBIX AaTOMHBIX MaccC, NpeICcKa3aHHWe CYyIIECTBOBAHUS
HEOTKPBITBIX ~ 3JIEMEHTOB,  IEPECTAHOBKA  XUMHUYECKUX  DJJEMEHTOB B
nepuoauyeckoi cucreme. JKusHp u nesrensHocts .M. Mennaeneesa.
JlemoHcTpanuu:

e dusnyeckue CBOMCTBA MIEIOYHBIX METAJUIOB.
e BizaumojnelicTBHEe OKCHJIOB HaTpus, MarHus, (ocdopa, cepbl ¢ BOAOH,

UCCJIEIOBAHUE CBOMCTB MOJYYEHHBIX MPOIYKTOB.

e BzaumopeiicTBue HaTpusi U Kalusg ¢ BoJou. Du3MUECKHE CBOMCTBA
rajoreHoB. BzanmoieiicTBrE aTtOMUHUS C XJIOPOM, OPOMOM M HOJIOM.

Paznen 3. Ctpoenue BemecTna. (9 4.)

DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3J€MEHTOB. (OCHOBHBIE  BUABI
XUMHUYECKON CBS3M: KOBAJEHTHAs HENOJIIPHAsl, KOBAJECHTHAs IOJSPHAs, HOHHASI.
BajleHTHOCTh 3JIEMEHTOB B CBETE 3JEKTPOHHOW Teopur. CTENeHb OKUCIEHUS.
[IpaBuita onpeneneHus CTENneHEN OKACICHHS JIIEMEHTOB.

JlemoHncTpanum:
ConocTaBiieHre (PU3NKO-XUMUYECKUX CBOWCTB COEIMHEHHM C KOBAJIEHTHBIMU M
VMOHHBIMH CBSI3SIMH.

9 kaacc (68 )

Paznen 1. MHoroo0pasue xumnueckux peakuui (15 4).

Knaccuduxaiuys XMMUYECKUX PEaKIMil: peakiui COCAUHEHUS, Pa3I0KEeHUS,
3aMmeleHus, ooMeHa. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTEb,
BOCCTAHOBUTENb, IMPOLIECCHl OKHCIEHHS U BoccTaHoBieHud. (CocTtaBieHue
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YPAaBHEHUI OKHMCIHTEIBHO -BOCCTAHOBHUTENBHBIX PEAKLIHUNA C MOMOIIBK METOa
3JIEKTPOHHOTO OanaHca.

TeroBele  3pGEKTp  XUMHYECKHUX  peaknuid. IK30TEPMHUECKHE U
SHIOTEPMUYECKHE peakiuu. TepMoXUMUYECKHe ypaBHEHHs. Pacuersl 1o
TEPMOXUMHUYECKUM YPaBHECHHUSIM.

CkopoCcTh XMMHMUYECKUX peakiuid. DakTopbl, BIMSIIONIME HAa CKOPOCTh
XUMHYECKUX peakuuii. [lepponadanbHOE NpencTaBiIeHUE O KaTalln3e.

Oo6parumbie peakuuu. [IoHATHE O XUMUYECKOM PaBHOBECHUHU.

XHWMUYECKUE PEAKIIMU B BOJHBIX PACTBOPaX. DJIEKTPOIUTHI U HEANEKTPOJIHTHIL.
Nonbl. Katnonsl u aHnoHsl. ['uapaTHas Teopusi pacTBOPOB. DIIEKTPOJIUTHYECKAS
JUCCOIMAINS KUCTIOT, OCHOBaHWM U coisieil. CraOble M CUIIbHBIE DJIEKTPOJIUTHI.
Crenenp auccounanuu. CreneHb aucconuanuu. Peaknum HMOHHOTO OOMEHa.
VYcnoBust TedeHUs peakuuii MOHHOTO OOMeHa /0 KOHIa. XMMHYECKHE CBONCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCAMHEHHUU B CBETE MPEICTaBICHHA 00
ANEKTPOJIUTUYECKON  JAUCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil. [lonarre o ruaponuse conen.

JlemoHcTpanum:
e [IpuMepsl 3K30- U SHIAOTEPMUUYECKUX PEAKIUN.
e B3auMojelcTBHE NMHKA C COJIIHOM M YKCYCHOM KUCI0TON. B3anumoperncreue
IPAaHyJMPOBAHHOTO IIUHKA U [IMHKOBOW MbUIN C COJSTHON KUCIIOTOM.
e BisaumopeiictBue oxcuaa wmeau (II) ¢ cepHoit kucioToit pazHoU
KOHIICHTPAIUU TIPU pa3HbIX TeMIIepaTypax.
e [‘opeHue yrisi B KOHIIECHTPUPOBAHHOM a30THOM KHCIIOTE.
e [‘opeHue cepbl B pacIUIaBICHHOW CEIIUTPE.
e lcnbiTaHne pacTBOPOB BEIIECTB HA AJIEKTPUUECKYIO TPOBOIUMOCTD.
e J[BI>KEHHE HOHOB B AJIEKTPUUECKOM II0JI€.
IIpakTnyeckue padoThbI:
e l3yueHue BIMSHUS YCIOBUM IPOBEACHUS XMMHYECKOM peakUuu Ha eé
CKOPOCTb.
e Pemenne s3xcnepuMeHTaNbHBIX 3a7a4 10 TeMe «CBOMCTBA KUCIOT, COJIEN U
OCHOBAHMI KaK 3JEKTPOJIUTOB
JlaGopaTopHbIe ONbITHI:
Peakuu oOMeHa MeXy pacTBOpaMH 3JIEKTPOJIUTOB
PacuerHble 3a1a4u:
Brruncnenust mo TepMOXUMUYECKUM YPAaBHEHUSIM PEaKIIUH.

Pa3znen 2. Muorooopasue Bemects (43 4)

Hemetannel. T'amorensl. Ilosio)keHWe B  NEPUOAUYECKOM  CUCTEME
XAMUYECKUX DHJIEMEHTOB, CTPOCHHME HMX aTomMoB. HaxoxiaeHnue B mpHpoOIE.
@u3nyecKkne U XMMHUYECKUE CBOMCTBA rajioreHoB. [lonyueHne um nmpuMeHeHue
rajgoreHoB. XiJiop. OU3NYECKUE U XMMHUYECKHE CBOMCTBa xjopa. [IpuMeHeHue
xjopa. XnopoBogopoa. @uszuyeckue cpoiicTBa. [lonyyenue. ConsiHast Kuciaora u
e€ cosmm. KauecTBeHHast peakius Ha XJIOPUA-UOHBI. Pacno3HaBaHHWE XJIOPHUIOB,
OpOMHJIOB, HOTUIOB.
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Kucnopoa u cepa. Ilonoxenune kucnopoaa u cepol B IICXI, ctpoeHune ux
atomoB. Cepa. Amnorponusi cepbl. DU3MYECKHME W XHUMHYECKHE CBOMCTBA.
Haxoxnenue B npupoje. [Ipumenenue ceprel. CepoBonopoa. CepoBomopoaHas
KHCIIOTa U ee conu. KauecTBeHHas peakuus Ha Cyiab(uI-uoHbl. OKCHUZ Cepbl
(IV). ®usnueckne n xumudeckne cBoicTBa. [Ipumenenue. CepHHCTas KHCIIOTA U
ee commm. KavectBennas peakmusi Ha cynbut-uonsl. Oxkcun cepol (VI). Cepras
KUCJI0Ta. XMMHUUYECKUE CBOMCTBA pPa30aBICHHON U KOHLIEHTPUPOBAHHOW CEpPHOM
KUCIIOThl. KauecTBeHHas peakius Ha CyibpaT-uOHBL. XUMHUYECKHUE PEaAKIUH,
JeXKalMe B OCHOBE IIOJNyYEHUSI CEPHOW KHUCIOTHI B MPOMBIIUIEHHOCTH.
[IpuMeHeHne CepHOM KUCIIOTHI.

Azot u ¢ocdop. INonoxenue azora u dochopa B [ICXI, crpoenue ux
aTOMOB. A30T, pU3NUECKUE U XUMUYECKHE CBOMCTBA, MOJYyYE€HUE U MPUMEHEHHE.
Kpyrosopot azora B npupojie. AMMHaK: (pU3MUECKHE U XUMUYECKHUE CBOMCTBA,
noyiyueHue u npuMenenue. Comu aMMOHMS. A30THas KHCIIOTa M €€ CBOWCTBA.
OKHUCIUTENBHBIE CBOMCTBA a30THOM KHUCHOTHI. [lomydeHue a30THOW KHUCIOTHI B
nabopaTopun. XMMHUYECKHE PEAKIHMH, JIeKAIINE B OCHOBE IMOJYYEHHUS a30THOM
KHUCJIOTBl B IIPOMBILIIEHHOCTU. [IpuMeHenune azoTtHon KucioTel. Col a30THOM
KHUCJIOTHI U UX IPUMEHEHUE. A30THBIE YI00pEHUSI.

®docdop. Amnorpornust dochopa. Ouznueckue U XUMHUYECKHE CBOMCTBA
dochopa. Oxcung dochopa (V). OprodochopHas Kuciora M €€ COJIH.
dochopHbIC YI00pCHHUS.

Yraepon u kpemuuid. llonoxenue yraepoma u kpemHus B I[ICXD,
CTPOCHHE HX aroMOB. Yriuepod. Amiorponusi yriepoaa. Pusnyeckue Hu
XUMHUYECKHUE CBOMCTBa yriiepoaa. AjcopOiusi. YrapHblii ra3, CBONCTBA U
bu3noIoruyecKoe ACMCTBUE Ha OPraHu3M. YTJICKUCIBINA ra3. YToibHas KUCIO0Ta
u ee conu. KauecTBeHHbIe peakiuu Ha kapOoHaT-uoHBL. KpyroBopot yriaepoja B
npupoze. OpraHudyeckrue COeTMHEHUS YIiiepoaa.

Kpemunii. Oxcun kpemuus (4). KpemnaueBast kucinora u ee conu. Cmexio.
Llemenm.

Meramnsl. [Tonoxenne metamios B [ICXO JI.M.MenneneeBa, ctpoeHne ux
aTOMOB. Metanmnueckasd cBA3b. Dusnyueckme CBOMCTBA METAJLUIOB. Psig
aKTUBHOCTU METAJIOB. XHMMHYECKHE CBOWCTBa MerauioB. OOmue crnocoObl
nonyyeHuss MetaiioB. CrimaBbl MeTtauioB. lllenouneie metaiuiel. [lonoxenue
HIEJIOYHBIX METAJUIOB B MEPUOJUYECKOM CHUCTEME, CTPOCHHME HX AaTOMOB.
Haxoxnenne B mpupoae. MarHuid W KajiblHMH, UX BAKHEUIINE COCIUHCHUA.
’KecTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [TosoxkeHne anoOMUHUS B IEPUOANYECKON CUCTEME, CTPOCHHE
ero aroma. Haxoxnenwe B mnpupone. Pu3MyUEeCKMEe U XHMHUYECKUE CBOMCTBA
amroMuHUA. AM(POTEpHOCTh OKCHJIa U THIPOKCUIA AITFOMUHUSL.

Keneszo. IlonoxkeHnne xeneza B MEPUOJUYECKON CUCTEME, CTPOCHHUE €0
atoma. Haxoxpaenue B mpupoje. Puzndeckue U XMMUYECKUE CBOMCTBA JKele3a.
Baxneilime coenHeHUs >KeJie3a: OKCUIbI, TUIPOKCUIbI U conu xkenesza (1) u
xenesa (111). KauectBeHHbIE peakiiuy Ha MOHBI.

JdeMoHCcTpanuu:
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e @Du3UUYECKHE CBOKWCTBA raJIOrE€HOB.

e [lonmyuyeHne XJ0pOBOAOPOIA U PACTBOPEHUE €TO B BOJE.

e AunotponHbsie Moauduxanuu cepbl. OOpa3lbl NPUPOIHBIX CYIb()HUIOB U

CyJb(aToB.

e JlomyueHne aMmHMaka M €ro pacTtBopeHue B Bojae. (O3HaKOMJIEHHE C

oOpasiamu MpUPOIHBIX HUTPATOB, GocdaTos.

e Mopenu KpHUCTAJUIMYECKUX PEIIETOK anMasza U rpadura. 3HaAKOMCTBO C

oOpasiamu NPUPOIHBIX KapOOHATOB M CUIIMKATOB

e 3HAKOMCTBO ¢ oOOpa3lamMu BaXHEHIIMX COCAMHEHUN HaTpus, Kausi,

NPUPOJIHBIX COCIMHEHUN KajblUs, pPyIaMH KeJe3a, COCAUHECHUSIMU

aMtOMHUHUA. B3auMoaeicTBUE METO0YHBIX, HIET0YHO3EMEIBHBIX METAIIJIOB U

aNMOMHUHUSA ¢ BOJ0M. CKUraHUe Kelie3a B KUCIOPOAE U XJIOpE.
IpakTnueckune padoThbi:

e [lomyyeHune COMAHON KUCIOTHI U U3YYEHHE €€ CBOMCTB.

e PelleHne 3KCIIEpUMEHTANIBHBIX 3a/1a4 1o TeMe «Kucnopon u cepa»

e [lonmyueHne aMmMuaka U U3y4EHHUE €T0 CBOMCTB.

e [lonmyuenue okcuna yriepona (1V) u uzydyenue ero ceoiicts. Pacno3naBanue

KapOOHATOB.
e PelleHHEe JKCIEPUMEHTAJIBHBIX 3a1ad 1o Teme «MeTtawibl U HX
COCIMHEHHUSD.
JlaGopaTopHbIe ONBITHI:

e BpITeCHEHUE TAIOTEHAMH JIPYT JIpyra U3 pacCTBOPOB UX COCTUHEHUI.
KauecTBeHnnbie peakiuu cynbhu-, CylbPUT- U CylibhaT- HOHOB B PaCTBOPE.
O3HakomiieHHE ¢ 00pa3laMu cepbl U €€ NPUPOIHBIMU COETUHEHHUSIMHU.
B3aumopericTBre cojieil aMMOHUS CO IIEJI0YaMU.

KauecTBeHHble peakiuy Ha KapOOHAT- U CUJIMKAT- HOHBI.
KauecTBeHHas peakiusi Ha YIIEKUCIbIN ras3.
Nzyuenne oOpa3uoB MeTamioB. BzanMonelicTBre METaIOB C pacTBOpaMu
cosieii. O3HAKOMJIEHHE CO CBOMCTBAMU M TpEBpAIICHUSIMU KapOOHATOB U
TUIPOKapOOHATOB.
e [lomyueHue ruipoKCcHUIa AFOMUHUS U B3aUMOAECHCTBHUE €r0 C KUCIOTAMU U

menoyamu. KauecTsennsle peakuny Ha MoHEI Fe?* n Fe®*
PacuerHble 3a1a4u:

Brruncnenus mo XuMU4eCKUM YpaBHEHUSIM MacCChl, 00bEMa WM KOJTMYECTBA
BEILECTBA OJJHOTO U3 MPOAYKTOB PEAKIMHU [0 MAcCE€ UCXOAHOTO BEUIECTBA, 00BEMY
WJIM KOJIMYECTBY BEIIECTBA, COJEPHKAILETO OMPEAEIEHHYIO JOJ0 MPUMECEH.

Paznen 3. Kparkuii 0030p BaskHeHIIMX OPraHUuYeCKUX BemecTs (9 4)

[Ipenmer opranmueckod xumuu. Heopranmdyeckue ©  OpraHHMYECKUE
COCIIMHEHHUS. YTIIEpOJl — OCHOBA XU3HU HA 3emuie. OCOOCHHOCTU CTPOCHHUS aToMa
YIJIEPO/JIa B OPTAHUYECKUX COCAUHECHUSX.

Yraesonoponsl. IlpenensHbie yrieBogopoasl. Meran, 3TaH, nOpomaH —
MNpPOCTEHIINE MPEICTABUTENN MPEAEIbHBIX  YIJIEBOAOPOAOB. CTPYKTypHbIE
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bopMysbl  yIriieBOJOPOAOB. ['OMOJIOTMYECKHI psiJi MPEAENIbHBIX YIJIEBOIOPOIOB.
['omonoru. ®@U3nUeCKHne U XMMHUYECKUE CBOWCTBA MPEIEIBbHBIX YIIIEBOAOPOJIOB.
Peakinuun ropenuss u 3amemieHus. HaxoxneHwe B Hpupoae MNpelerabHBIX
yraeBoaopoaos. [IpuMenenne MeraHa.

HenpenenbHble  yriaeBOAOpPOAbl.  OTWICHOBBIM  psJl  HENPEACIbHBIX
yII€BOAOPOAOB. DTHIIEH. PU3NYECKHE U XUMUYECKHUE CBOKCTBA 3TUJICHA.

AULETUNIEHOBBIN psJ HENpPEIEIbHBIX YriaeBoAOpoaoB. AunermieH. CBoicTBa
aueruieHa. [I[pumeHenue aneTuiieHa.

[IpousBoaHbie yrieBoopoaoB. KpaTkuii 0030p OpraHUYeCKUX COCTUHEHUM:
OJIHOATOMHBIE ~CIHUPTHI, KapOOHOBBIE KHCIOTHI, CIIOXKHBIE 3(QUPBI, KUPBHI,
YTIEBObl, AMUHOKHUCIIOTHI, OeJIKU. PoJib OeJIKOB B OpraHu3Me.

[loHaTHE O BBICOKOMOJIEKYJIAPHBIX BemlecTBax. CTpykTypa NOJIMMEPOB:
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb noauMepuszanuu. [lonustunes,
MOJIATIPONWIIECH, TOJIMBUHUIXIJIOPUL.

JlemoHncTpanum:

Mogenn MOJIEKyJl OpPraHMYECKHX COeIUHEHUW. ['opeHne yrieBomopoioB U
oOHapy>KeHHE NPOAYKTOB HX TropeHus. KadecTBeHHas peakuus Ha 3STUJIEH.
[lonyuenne stuiieHa. PactBopenme sTminoBoro cnupra B Boae. PactBopenue
[JIMIIEpYHA B BOJIE.

[TomydyeHne u CBOMCTBA YKCYCHOW KHCIOTHI. MccneqoBaHue CBOWMCTB KUPOB:
PacTBOPUMOCTH B BOJIE U OPTaHUYECKUX PACTBOPUTEIISIX.

KauecTBeHHbBIE pEAKIIMU HA TIIFOKO3Y U Kpaxmal.

O3HakoMmiieHHE C oOOpasuamMu M3JeIUid U3 MOJIMATHIICHA, IMOJIMIIPOIUIICHA,
MOJIMBUHUIIXJIOPHU/IA.

[Ipaktuueckue pabOThl CrPYNIUPOBaHbI B OJIOKM — XUMHYECKUE
IIPaKTUKYMBI, KOTOpBIE CIIy’)KaT HE TOJIBKO CPEICTBOM 3aKPEIUICHHs YMEHUW U
HABBIKOB, HO TAKXX€E U CPEJCTBOM KOHTPOJIS 32 KAU€CTBOM UX CPOPMHUPOBAHHOCTH.

B aBTOpCKYI0 IPOrpaMMy BHeCEeHbI HEKOTOpPbIe H3MEHEHUSsI.
Pe3epBHOE Bpems (3 yaca) UCMOIB3YETCsl CICIYIOMKUM 00pa3oM:
e 1 yac — Ha mpoBeneHre oboOmaroIero ypoka mno reme «llepBoHayanbHbie
XUMUYECKUE TTOHSITHUS
e 1 yac - Ha pemieHHe pacueTHbIX 3adady «Haxoxmenue MaccoBo 107U
PacTBOPEHHOTO BEIIECTBA B pacTBOpe. BhIdnciieHne Macchl pacCTBOPEHHOTO
BCIIECTBA W BOJBI [JI1 TMPUTOTOBJICHUS pPacTBOpa  OINPEACIICHHON
KOHIICHTPAITU
¢ 1 yac — Ha IPOBEICHUE UTOTOBOTO TECTUPOBAHUS 32 KYPC XMMHH & KJlacca

O0ocHoBaHMe: TpU H3YYCHUM HA3BaHHBIX TE€M HEIOCTAaTOYHO BPEMEHH st
MPOBENCHNUST OO0OOIIAIONINX YPOKOB W YPOKOB TIO PEHICHUIO PACUYETHBIX U
KaueCTBEHHBIX 3a7a4, a YPOKM JTH HEOOXOJWUMBI, TaK KaK HampaBJieHbl Ha
peanu3anuio BAKHEUITUX TPeOOBaHWM K 3HAHUSAM YYalIUXCd — TNPUMEHECHHE
MOJy4YeHHBbIX Y Y]l U1 BBIOJTHEHHS] TPEHUPOBOYHBIX YIPAKHEHUN U TOATOTOBKE
K KOHTpOJbHOH pabore. OOoOmaroIiee TECTUPOBAaHUE II03BOJIICT BBIIBUTH
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CTEIICHb OBJAJCHUS YYallMMHCS 3HAHUSIMU [0 OCHOBHBIM BOIIpOCaM Kypca
OPraHUYeCKON XUMHUH; TOTOBHOCTH K caade [ MA mo xumuu.

@opMyJIMpOBKAa HA3BaHMM pA3JeIOB H TEM COOTBETCTBYET aBTOPCKOU

nporpamme. Bce mpaktudeckue paboOThI, JEMOHCTPAIUU, JTAOOPATOPHBIE OIBITHI
B35THI U3 POrpaMMbl Kypca xumuu 1t 8-9 kitaccos aBropa H.H. I'apa.

3.TemaTnueckoe MIaHMPOBAHUE, B TOM YHCJIe C y4eTOM padoueii

Ha 0CBOE€HHE KAK10M TEMBbI.

NnporpaMmMsbl BOCIIMTAHHUA, C YKA3AHHEM KOJIUYECTBA 1aCO0B, OTBOAUMbDIX

8 kimacce

Ne
n/n

Pa3pennl, TeMbl

Koanu.
4acoB

XapakTepucTHKa OCHOBHBIX BH/I0B
NeSiTeIbHOCTH YUYCHUKA
(Ha ypoBHe Y4eOHBIX JeiiCTBHIl)

OcHOBHBIE
HaNpaBJIeHUs
BOCIIUTATEJILHOM
JeATeJIbHOCTH

Pazjnen 1. OcHOBHBbIE MOHATHSA XMMIH (YPOBEHb ATOMHO-
MOJIEKYJISIPHBIX npeacTaBjaeHui) (51 1)

Tewma 1. [Ipeamer
XUMHH

6 JacoB

Paznuuate  mpeaMmeTsl  M3y4yeHHUS
€CTeCTBeHHbIX  Hayk. HaOmrogartsb
CBOIMCTBA BEILIECTB U UX U3MEHEHUS B
X0/I€ XUMUYECKUX PEAKUUU. YUUThCS
IIPOBOJUTD XUMHUYECKUN
skcriepuMenT. CoOnmronaTh MpaBuia
TeXHUKU Oe3omacHoCTH. (OKa3bIBaTh
MEPBYI0 IOMONIb IPU OTPABIICHUSX,
OXOrax M TpaBMaX, CBSI3aHHBIX C
peakTuBaMu u 1a00paTOPHBIM
obopynoBaHueM.  3HAKOMHUTBCA  C
1a00paTOPHBIM 000pyI0BaHUEM.
N3yuars CTpOEHUE [JIAMEHH,
BBIIBUTasl TUIIOTE3bl M IPOBEPSS UX
JKCIIEPUMEHTAIIBHO. Paznuuath
MOHATHSL  «YUCTOE  BELIECTBO» U
«CMECh BEIECTBY». YMETh DPa3leisaTh
CMECHM  METoJlaMH  OTCTauBaHUS,
GuIbTPOBaHUS W BBIIAPUBAHMUSL.
Paznuuath Qpusnyeckue 1 XuMU4ecKue
apieHusd.  Onpenenars — IpU3HAKU
XUMUYECKHX peakunid. PUKCHpOBaTh
B TeTpagu HaOIrofaeMble TNPU3HAKU
XMMHYECKUX PEAKIUI

1,2,7,8

Tema 2.
[lepBoHauabHBIC
XUMHUYCCKUC
MTOHSATHS.

7 9acoB

Paznuuars MTOHATHUSA «aTromy»,
«MOJIEKYJIa», «XUMUYECKHUM DIIEMEHTY,
«HOH», «DJIEMEHTAPHBIE YaCTHUIBD».
Pasznuuare  mOHATHA — «BEIIECTBA
MOJIEKYJISIPHOTO CTPOEHHUS» nu
«BEIlECTBA HEMOJIEKYJIIPHOTO
CTPOCHUS. PopMynMpoBaTH
olpezeeHue MIOHSATHUSA
«KPHUCTAJUNINYECKUE PEIIETKY.

1,7,8
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OOBACHATH 3aBUCHUMOCTH CBOMCTB

BEIICCTBA oT THIIA ero
KPUCTAIUIMYECKOMN PELIETKA.
Onpenensars OTHOCHUTEIIBHYIO

aTOMHYI0  Maccy  JJEMEHTOB U
BAJICHTHOCTh JJIEMEHTOB B OWMHApHBIX
coenuHeHusix. Onpenenarb CcocTaB
MPOCTEUIIINX COCIUHEHUH IO UX
XUMHYECKUM (hopmyrnam

Tema 3.
BanentHocTth
XHUMHYCSCKHX
3JIEMECHTOB

8 gacos
(7+1
yac
pe3eps
HOE
BpEM:1)

CocraBnate  GopMynbl  OMHAPHBIX
COEMHEHU I o WU3BECTHOM
BaJICHTHOCTH 3JeMeHTOB. 1300paxkaTh
MPOCTEHIINE XUMUYECKUE PEaKLUHu C
MIOMOIIBK0 XUMUYECKUX YPABHEHUMU.
Paznuuarh mMOHATUS — «UHIEKC» U
«k0d(hPULIHEHTY; «CXemMa XUMUYECKOM
peakIum» U «ypaBHEHHUE XUMUUYECKOU
peaKkIum». PaccuntbiBaTh
OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO
Maccy 1o ¢opMyliaM  BEILIECTB.
PaccuuteiBath MacCOBYK)  JOJIO
XUMHUYECKOTO 3JeMEeHTa B
COCIMHEHUM. YcranaBnuBarh
npocreimme ¢GopMynbl BEUIECTB 10
MacCOBBIM JIOJISIM 3JIEMEHTOB.
[Tonb3oBatbest ~ uHPOpManue  u3
JIPYTUX UCTOYHUKOB IS TIOJTOTOBKH
KpaTkux  coobOmeHuil.  ['oToBUTH
MIPE3CHTAINH 110 TEME

5,6,7,8

Tema 4. Kucnopon

5 gacos

HccnenoBaTh CBOMCTBAa H3y4aeMBIX
BeulectB. HaOmrogath ¢usnueckue u

XUMHYECKHE MpeBpaIIeHUs
M3y4yaeMbIX BemiecTB. Pacmo3HaBath
OIBITHBIM yTEM KHCJIOpOZ.
OnuchiBaTh XMMHUYECKHE PEaKIuH,
HaO0JII0JaeMBIE B xone
JIEMOHCTPAIIMOHHOTO u
1abopaTopHOTO JKCIEPUMEHTA.

JlenaTte BBIBOABI M3  PE3YJIHTATOB
IIPOBEEHHBIX XUMHYECKHX OIIBITOB.
VYyacTBOBaTH B COBMECTHOM
OOCYXJIEHUM pe3yJIbTaTOB OIBITOB.
Oxa3blBaTh MEPBYIO IOMOIIb IPHU
OTpaBJIICHUSX, O0XKOrax M TpaBMax,
CBA3aHHBIX  C  peakTUBaMU W
1a00paTOPHBIM 000pyIOBaHUEM.
CocraBnate (GOpMyJBI OKCHIIOB IO
W3BECTHOM BAJIEHTHOCTH JJIEMEHTOB.
3anuceIBaTh IMPOCTEUIINE ypaBHEHUS
XUMHUYECKUX peakuui. Ilonp3zoBaThes
nHpopmanuen U3 Ipyrux UCTOUYHUKOB
JUIsl IOJTOTOBKU KPATKUX COOOILEHUH.

1,2,7,8
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T'oToBUTH MPE3CHTAINHU 110 TCMC

Tema 5. Bomopon

3 yaca

HccnenoBaTh CBOWMCTBA H3y4aeMbIX
BemiecTB. HaGmonath ¢usndeckue u
XUMHYECKHE MIpEeBpALICHUS
n3ydaembix  BemectB.  ONHCHIBATH
XUMHYECKHE peaklnH, HaOIroJaeMble
B XOA€¢ JCMOHCTPAallMOHHOTO U
1abopaTopHOro JKCIIEPUMEHTA.
Pacrio3HaBaTh  ONBITHBIM  IYTEM
BOJOPO/I. Cobumoiath npaBuIa
TEXHUKH  Oe3omacHocTH.  Jlemarthb
BBIBO/JIbI u3 pe3yIbTaToOB
MPOBEIEHHBIX XUMHYECKHX OIBITOB.
VYyacTtBOBaTh B COBMECTHOM
OOCYXXJIECHUM pPEe3ylbTaTOB OIBITOB.
3anuceiBaTh MPOCTEHIINE YpaBHEHUS
XUMUYECKHX peakuuid. Ilomp3oBaThes
uHpopmanuen U3 Ipyrux UCTOUHUKOB
JUTSL TIOJTOTOBKU KPATKUX COOOIICHUH.
['OTOBUTH MPE3EHTAIMH 110 TEME

1,2,5,7,8

Tema 6. Bona.
PactBopbI.

8uyacoB
7+ 1
qac
pe3eps
HOE
BpeMs)

HccnenoBath CBOMCTBA HM3Yy4aeMbIX
BemecTB. HabGmronate ¢usndeckue u
XUMUYECKUE MIpEeBpaIICHUS
n3yyaeMbix  BemectB. OnuceiBaTh
XUMHUYECKHUE peakluy, HaOIroaaeMble
B XOA€ JEMOHCTPallMOHHOTO U
71a60paTOPHOTO JKCIEPUMEHTA.
Jlenate BBIBOABI M3  PE3YJILTATOB
MPOBEACHHBIX XMMHYECKUX OIBITOB.
VYyacTBOBaTH B COBMECTHOM
00CYXJICHUM PE3YJIbTaTOB OIBITOB.
3anuceiBaTh MPOCTEHUIINE ypaBHEHUS
XMMHYECKUX peakuuid. Beraucasate
MAacCOBYK)  JIOJXO  PacTBOPEHHOIO
BelleCTBA B pacTBoOpe,  Maccy
PacTBOPEHHOrO BEIIECTBA M BOJBI JJIs
MIPUTOTOBJICHUS pacTtBopa
onpeneneHHOM KOHLIEHTpaLUH.
['oToBHUTE pacTBOPHI C ONpPEAEIEHHON
MAacCOBOM  JOJIEM  PacTBOPEHHOIO
BElIECTBA

5,6,7,8

Tema 7.
KonmnuecTBeHHBIC
OTHOIIICHHS B
XUMHAHU

5 gacos

Hcnonp3oBarh BHYTpH- U
MEXIIPEIMETHBIC CBSI3W.
PaccunthiBaTh  MOJSIpHYIO ~ Maccy
BEIIECTBA, OTHOCUTEIHHYIO TIIOTHOCTh
ra3oB. BBIUHCIATE HO XUMHUYECKHUM
dhopmynam 71 XUMHUYECKAM
YpaBHEHUSM  MacCy, KOJIUYECTBO
BEIIECTBA, MOJISIPHBI 00BEM 1O
H3BECTHOM Macce, MOJIIPHOMY
00bEéMyY, KOJIMYECTBY OJHOTO W3
BCTYMAKIINX WU TMOJTYYAOIIMXCS B

6,7,8
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peakiumn BEIIECTB. Beruncnsate
00BbEMHBIE OTHOIIEHUS Ta30B MpHU
XUMHUYECKUX peakuusx. Mcnonb3oBath
MpUMEpBl pEelIeHHs] THUIOBBIX 3ajad,
3aJJaYHAKU C TPUBEACHHBIMH B HUX
ITOPUTMAMH pEIICHUS 3a]1a4.

Tema 8.
OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COETUHEHUN

6 1acoB

HccnenoBath CBOMCTBA HM3Yy4aeMbIX
BemecTB. HabGmronate ¢usndeckue u
XUMHYECKHE MIPEBPAIICHUS
n3ydaeMbIX  BemecTB.  OmnuchIBaTh
XUMHUYECKHE pPeaKInH, HaOIrogaeMbie
B X0/I€ JEMOHCTPAallMOHHOTO U
1a60paTOPHOTO IKCIIEPUMEHTA.
Jlenatb  BBIBOJBI M3  PE3yJbTAaTOB
MPOBEIEHHBIX XUMHYECKHX OIBITOB.
VY4acTtBoBaTh B COBMECTHOM
00CYX/JICHUM PE3YJIbTaTOB OIBITOB.
Knaccudumnuponats u3ydaeMble
BEIIECTBA IO COCTaBY W CBOWCTBaM.
CocraBnate  (OpMylbl  OKCHIOB,
KHCJIOT, OCHOBAHMI1, COJICH.

5,6,7,8

Tema 9. Conu

4 yaca

XapakTepu3oBaTh COCTaB M CBOMCTBA
BEUICCTB, OTHOCAINIUXCSA K OCHOBHBIM
KJlaccam HEOPraHUYECKUX
COCIUHCHMH. 3anuceIBaTh
MPOCTEHIINE YPABHEHHUS] XUMUYECKUX
peakuuii

1,5,7,8

Pa3znen 2. [lepuoaguyeckuii 3aK0H U NePUOANYECKAs] CHCTEMA
JI. 1. MenaeneeBa. Ctpoenue atoma (7 4)

XUMHNYECCKHUX JICMCHTOB

10

Tema 10.
[Tepuonnueckuii
3aKOH U
nepuoInIecKast
cucrema
XUMHAYECKUX
anemeHToB /1. 1.
MeneneeBa

7 yacosB

Knaccudunuposars M3y4YEHHbIE
XUMHUYECKHE  D3JEMEHTBl U HUX
coequHeHus. CpaBHHBATH CBOMCTBa
BEILIECTB, NMPUHAUICKAUX K Pa3HBIM
KJlaccaM,  XUMHYECKHE  DJIEMEHTHI
pa3HBIX  TpyHI. VYcraHaBiuBaTh
BHYTPU- W MEXIPEIAMETHBIE CBSI3U.
DopmyJIUpPOBATH MIEPUOINYECKU I
3akoH JI. WM. Mengeneera u
pacKpbIBaTh €ero CMBICIL.
XapakTepru3oBaTh CTPYKTYPY
nepuoandeckoi tadnuipl. Pasnuuate
nepuoibl, A- u b-rpynnsl. O0bACHATD
¢u3nueckuif  CMBICI  MOPSAJIKOBOTO
HOMEpa  XHMMMUYECKOIO  DIIEMEHTa,
HOMEPOB TIpYNIBl W MNEpHoja, K
KOTOPBIM 3JIEMEHT NPHUHAJICKUT B
nepuonanueckon  cucreme . WM.
Meneneesa; 3aKOHOMEPHOCTHU
W3MEHEHUs CBOWCTB JJIEMEHTOB B
npenenaax MalblX IMEpUoloB U A-
rpyni. GopMyaupoBaTh ONpPEACICHUS
NOHATUM  «XUMHYECKHH  DIEMEHTY,

1,2,8
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«TOPSIAKOBBIA  HOMEp», «MacCcOBOE
YHCIIO», «U30TOMbI», «OTHOCUTEIbHAS
aTOMHasi ~ maccay,  <«QJEKTPOHHAas
000JI04Ka», «IJIEKTPOHHBIA  CIOW»
(«oHepreTuecKui YPOBEHBY).
Onpenensrtob YHUCIIO IPOTOHOB,
HEUTPOHOB, DJIEKTPOHOB Yy aTOMOB
XUMHYECKHX DJIEMEHTOB, HCIOJIb3Ys

MIEPHOTUICCKYIO Ta0JIuUILy.
CocTaBisATh CXEMBI CTPOEHUSI aTOMOB
MEPBBIX 20 3JIEMEHTOB
MEPUOIUYECKON CUCTEMBI JIEMEHTOB.
XapakTepuszoBaTh XUMHUYECKUE
3JIEMEHTHI HA OCHOBE UX IOJIOKEHHUS B
MIEPUOINYECKOMN CHCTEME 5

OCOOCHHOCTEH CTpOEHHSI UX aTOMOB.
JlenaTe yMO3aKJIIOUEHHUSI O XapaKTepe
W3MEHEHUS  CBOMCTB  XUMHYECKUX
JJIEMEHTOB C YBEJIMYEHUEM 3apsjioB
ATOMHBIX saaep. HccnenoBath
CBOMCTBAa  HW3Yy4aeMbIX  BEIIECTB.
Hab6monate busznueckue u
XUMHYECKHE MIpEeBpALCHU
M3y4aeMbIX BEIIECTB

Pa3nen 3. Ctpoenue BemecTBa. Xumuieckasi cBsi3b (9 4)

11

Tema 11.
XuMuueckas
CBSI3b

9 yacos

dopmynrpoBath OIpe/IeIICHHUS
MOHSATHHA «KOBaJICHTHAas HETI0JIAApHaA
CBSI3b»,  «KOBAICHTHAas  MOJISIPHAs
CBSI3bY», «HOHHAs CBS3b», «CTCIICHb
OKHUCIICHUSI»,
«NIEKTPOOTPHULIATETBHOCTDY.
OmpenensTb THIT XUMHUYECKON CBSI3U B
COCINHCHUAX Ha OCHOBAaHHH
XUMHUYECKOH (opmynsl. OnpenensiTh
CTCIICHb OKHUCJICHUA DJJIEMEHTOB B
coenuHeHusX. CocTaBIsATh (HOPMYIIBI
BEIIECTB IO CTENCHH OKHCIICHUS
AIIEMEHTOB. Y CTaHaBJIMBATh BHYTPH- U
MCXKIIPCIMETHBIC CBA3U. CocTtaBisiTh
CpaBHUTENbHBIE U  oOoOIaromye

TaOIUIBI, CXEMBEL.

1,5,7,8

9 kjacc

Pa3nes 1. MHoroo6pasue xummnuec

kux peakuui (15 v)

1

Tema
Knaccudukamms
XUMHUYECKUX
peakuuii

1.

6 4acos

Knaccudunuposatsb XUMHYECKHE
peakuuu.  IlpuBoguts  mpumepsl
peakuuii kaxzaoro tuna. Pacroznasats
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHbBIE

peakuuu. OnpenensTb OKHCIUTEIND,
BOCCTQHOBUTEIIb, MPOLIECC OKUCIIECHUS,
BoccTaHOBNeHMs.  HaGmonmate  u
ONKCHIBATh XMMHUYECKHE PEAKINH C
MIOMOULIBIO €CTECTBEHHOI'O sI3bIKa U

1,5,6,8
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a3blka XUMHU. VccrenoBaTh ycioBus,
BIIUSIIOLIME HA CKOPOCTh XMMHUYECKOM
peaKIuu. OnwuceiBaTh  YCIIOBHS,
BIUSIIOLIME Ha CKOPOCTh XMMHUYECKOM
peakiuu.  IIpoBoguTh  TpymNIoOBBIE
HaOJIIO/IeHUsT BO BpeMsl IMPOBEICHUS
JIeMOHCTPAIIMOHHBIX OTIBITOB.
VYyacTtBOBaTh B COBMECTHOM
OOCYXXJIECHUM pPEe3y/lIbTaTOB OIBITOB.
CocraBnartp TEPMOXUMHYECKHE
ypaBHEHUs  peakuuii. Bpruucnaarts
TeIIoBOM 3¢ (deKkT peaknuu 1o eé
TEPMOXUMHUECKOMY YPaBHEHHUIO

Tema 2.

DNEKTPOIUTUYECK

asd JucconuanuAa

9 yacos

O6oOmare 3HaHUS O PacTBOpaAX.
[IpoBoauTh HaOJII0ICHUS 3a
MOBE/ICHUEM BEIIECTB B PACTBOPAX, 3a
XUMHYCCKHUMH peaKIusIMu,
MIPOTEKAIOIIUMU B pacTBopax.
DopMyIMpoOBaThH OIIpeACIICHUS
MOHATHIA «OIEKTPOJIUTY,
«CHEITEKTPOIIUT,«JIEKTPOJIUTUYECKAS
mucconuanus».  KOHKpeTu3upoBaTh
MOHATHE «HOH». O000IMATh MOHSATHS
«KaTHOH», «aHHOH». WHccrienoBarthb
CBOMCTBA pacTBOPOB 3JIEKTPOJIUTOB.
OnuceiBaTh CBOMCTBA BEIIECTB B XOJIE
J€MOHCTPALIMOHHOTO u
n1abopaTopHOro JKCIIEPUMEHTA.
CobnronaTh npaBuia TEXHUKH
0€30MMacHOCTH. XapakTepus3oBaTh
YCIOBHSI ~ TEUYEHUs  peakuuid B
pacTBopax DdJEKTPOJIUTOB 1O KOHIIA.
Ornpenenarsb BO3MOKHOCTh
MIPOTEKAHUS peaxuii HMOHHOI'O
obmena.  IlpoBoguth  rpynmnoBble
HaOJIIO/IeHUsT BO BpEMsI IPOBEICHUS
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX
onbIToB. OOCyXIate B  rpymnmnax
pe3ynbratel  ONBITOB.  OOBSACHATH
CYLIHOCTh PEaKIMil MOHHOIO OOMeHa.
PacniozHaBaTe  peakuMM ~ MOHHOTO
oOMeHa. CocTaBnsTh MOHHbIE
ypaBHeHus1  peakuuil. CocTaBisTh
COKpalI€HHbIE HOHHBIE YPaBHEHMUS
peaxkuui

1,6,7,8

Pa3nen 2. MuorooGpa3ue BeniecTn

(43u)

3

Tema
Hewmeramsl

3.

5 JacoB

OOBSCHATD 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB HEMETAJIIOB B
Tepruoaax u A-rpynnax.
XapakTepu3oBaTh  TaJoreHsl  Ha
OCHOBE ux MOJIOKEHUS B
nepuoauueckon  cucreme  JI. M.

1,25,7,8
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Menpeneena u 0COOeHHOCTEH
CTpoeHHS HuX aroMoB. OOBICHATH
3aKOHOMEPHOCTH WM3MEHEHHUSI CBOMCTB
raJIoreHOB 1O Tepuoay u B A-
rpyrmnmax. OnuceIBaTh CBOMCTBa
BEIICCTB B XOJIC JIEMOHCTPAI[MOHHOTO
u  7a00paTOpHOTO  IKCIEPHUMEHTA.
CobOnroaTh TEXHUKY O€30I1acCHOCTH.
Pacno3naBatb ONBITHBIM ~ TYTEM
COJITHYKO ~ KHCIIOTY HM €€  COJH,
OpoMupl, wuoaAuabl. Mcmonap3oBaTh
MPUOOPETEHHBIC 3HAHWUS U YMEHUS B
MPAKTHYCCKON JIEATETLHOCTH u
[IOBCEHEBHOM JKM3HM C  IIEJBIO
0€e30macHOTOo oOparieHus C
BEIICCTBAMM W MaTepualaMH |
9KOJIOTUYECKU IPAMOTHOIO MTOBEICHHSI
B OKpyXawuied cpeae. Bpraucisate
MacCoOBYK)  JIOJIIO  PacTBOPEHHOTO
BEIIECTBA B pACTBOPE

Tewma 4. Kucnopon
u cepa

8 yacos

XapakrepuszoBath  diemMeHThl  [VA
rpynnsl (MOATPYHIBl KUCIOPOJa) Ha

OCHOBE nx [IOJIOKEHUSA B
nepuoguueckon cucreme J[. .
Meunneneesa u 0COOEHHOCTEH

cTpoeHuss uX aroMoB. OOBACHATH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB
snemeHToB IVA rpynmnel nmo nepuoay
nu B A-rpynmax. XapakTepu3zoBaTh
JUIOTPOIIMIO KHUCIIOPOAA U CEpbl Kak
ONHY W3 TPUYUH MHOTO00pa3us
BemiectB.  OmnmceiBaTh  CBOMCTBa
BELIECTB B XOJI€ JIEMOHCTPAIL[MOHHOTO
u  J1abOpaTOpHOrO  HKCIEPUMEHTA.
Cobnronate TEXHUKY O€30MacHOCTH.
Oxa3blBaTh MEPBYIO IOMOIIb IPHU
OTpaBJICHUSX, O0XKOrax M TpaBMax,
CBA3aHHBIX  C  peaKkTUBaMU W
1a00paTOPHBIM 000pyIOBaHUEM.
Onpenenstob MIPUHA/JIEKHOCTD
BELIECTB K ONPEACIEHHOMY Kiaccy
coequHeHnil. ComnocTaBiIsITh CBOMCTBA
pa30aBIeHHON U KOHLIEHTPUPOBAHHOMN
CEepHOM KHUCJIOTBI. 3anuceiBaTh
YPaBHEHUs PEaKLMii B MOHHOM BHJIE C
yKa3aHHEeM [epexo/ia  AJIEKTPOHOB.
PacnosnaBats OIIBITHBIM IIyTEM
pacTBOpHI KHCJIIOT, CyIb(UIBL,
cynb(utel, cynbdarel. Mcnomab3oBarhb
MpUOOPETEHHBIE 3HAHUSA U YMEHUS B
MIPaKTUYECKOH  ACSATEIBHOCTH U
MOBCEIHEBHOM JKM3HH C  I[ENBIO

1,25,7,8
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6e30macHoro oOparieHus C
BEIIECTBAMM M  MaTepuajaMM |
9KOJIOTMYECKH TPAMOTHOIO ITOBEIECHUS
B OKpyXaroniei cpene. Beraucisats mo
XUMHUYECKUM  ypaBHEHHUSIM  Maccy,
00bEM ¥  KOJIMYECTBO  BEIIECTBA
OJIHOTO M3 MPOAYKTOB pEaKLHUU IO
Macce HMCXOJHOTO BEIECTBA, 00bEMY
I KOJIMYECTBY BEIIIECTBA,
COJIEPIKALIET0 OINpPENENEHHYIO JI0JI0
npuMeceld. 1'0TOBUTh KOMIIBIOTEPHBIE
IIPE3EHTALMH 110 TEME

Tema 5. Azoru

hocop

9 yacoB

XapaktepuszoBaTb  3eMEHThl VA
rpynnbl (MOArPYIILI a30Ta) HA OCHOBE
UX TIOJIOKEHHSI B MEPUOJUYECKOMN
CUCTEME U OCOOCHHOCTEM CTPOCHUS UX
aToMOB. OOBACHATh 3aKOHOMEPHOCTH
W3MEHEHHUs CBOICTB 3J€MEHTOB VA-
IPYIIIBL. XapakTepus3oBaTh
amnmorponuio ochopa Kak OIHY U3
IPUYMH  MHOrooOpas3usi  BELLIECTB.
OnuceiBaTh CBOMCTBA BEIIECTB B XOJIE
J€MOHCTPALIMOHHOTO u
n1abopaTopHOro JKCIIEPUMEHTA.
CobnrogaTh TEXHUKY O0€30I1aCHOCTH.
Oxka3piBaTh TMEPBYIO IOMOIIb IPHU
OTpaBJICHHSX, OXOraX W TpaBMax,
CBA3aHHBIX  C  pEaKkTUBaMU W
1a00paTOpHBIM 000pyIOBaHUEM.
YcTaHaBnuBarth MIPUHA]JIEKHOCTD
BELIECTB K OINpeAeNEHHOMY Kiaccy
coequHeHnil. ConocTaBisITh CBOMCTBA
pa30aBiIeHHON U KOHLIEHTPUPOBAHHOMN

a30THOM KHCIIOTBI. CocTtaBisiTh
ypaBHEHHUS CTyIEHYaTon
JCCOLIMAIIUN Ha npuMepe

¢dbochopHOl KUCTOTHL. 3aMUCHIBAThH
YpaBHEHUsI peakuii B MIOHHOM BUJE C
yKa3aHHEM IIEpexoJia  DJIEKTPOHOB.
Pacrio3HaBath  OMBITHBIM  MYTEM
aMMUaK, pacTBOPbI KUCIOT, HUTPAT- U
dbocdar-uoHsl, HOH aMMOHWUSI.
Hcnons3oBarts npuoOpeTEéHHbIE
3HAHUSI W YMEHHS B TPAKTUUYECKON
NEATENIBHOCTH U NTOBCEIHEBHOM KM3HU
¢ 1enbpio 0e30macHOro OOpamieHus ¢
BEIIECTBAMM M  MaTepuajaMud U
9KOJIOTMYECKH TPAMOTHOTO TOBEICHUS
B OKpyXawuied cpeae. Bpraucusats
MacCOBYI0  JIOJIIO  PAaCTBOPEHHOIO
BellecTBa B pactBope. [lonb3oBaTbes
uHdopmanuen U3 Ipyrux UCTOYHUKOB

5,6,7,8
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JUTSL TIOJTOTOBKU KPATKUX COOOIIEHUH.
T'otoBUTH KOMITBIOTEPHBIE
MPE3EHTALUU 10 TEME

Tema 6. Yriepon
U KPEMHUI

8 yacos

XapaktepuzoBaTb  daeMeHThl VA
rpynmsl  (MOATpYNNbl  yriepoja) Ha

OCHOBE 170:¢ MOJIOKEHUS B
MIEPUOINYECKOMN CHCTEME 5
OCOOCHHOCTEH CTpOEHHSI UX aTOMOB.
OOBACHATD 3aKOHOMEPHOCTH
W3MEHEHUs1 CBOMCTB 3nemeHToB [VA
IPYIIIBL. XapakTepu3oBaTh

AIJIOTPOIMIO YIJIepoJia KaKk OAHY U3
OpUYUH ~ MHOTrooOpasusi  BEIIECTB.
OnuceiBaTh CBOMCTBA BEHIECTB B XOJI€
J€MOHCTPALIMOHHOTO u
1abopaTopHOro JKCIIEPUMEHTA.
CobnronaTh TEXHUKY O0€30I1aCHOCTH.
ComnocTaBisiTb  CBOMCTBA  OKCHJIOB
yriaepoja W KpPEeMHHs, OOBICHATH
MIPUYUHY ux pa3auyus.
VYcranaBnuBaTh MIPUHAIJICKHOCTh
BEUIECTB K ONpeAeNEHHOMY Kiaccy
coenuHeHui. Jloka3pIBaTh KUCIOTHBIN
XapakTep BBICHIMX OKCHJIOB yriepoja
U KpeMHUs. 3anuchiBaTh YpaBHEHUS
peakuuii B MOHHOM BUJIE C yKa3aHUEM
nepexojia MEeKTpoHOB. OCYIIECTBIATh
B3aMMOIIPEBPAIIEHUS] KapOOHATOB U

THJIPOKapOOHATOB. Pacnio3naBatp
ONBITHBIM TYTEM YTJICKUCIIBIA Ta3,
KapOOHAT-MOHBI. Hcnons3oBath

MpUOOPETEHHBIE 3HAHUSA U YMEHUS B
HpaKTHqGCKOﬁ JCATCIIbHOCTHU u
MOBCETHEBHON  JKM3HM C  LEJNbIO
0e30MmacHOTO oOparieHus C
BeIIIeCTBaAMN u MaTcprajiaMu )51
9KOJIOTHYECKH TPAMOTHOTO TOBECHUS
B OKpY’KaroIen cpene. Beraucnars no
XUMHUYECKUM  ypaBHEHHUSM  Maccy,
00BEM WM KOJIMYECTBO OJHOTO W3
MPOAYKTOB  pEakiuu 10  Macce
WCXO/JHOTO BEIIEeCTBa, O0BEMY WU
KOJIMYECTBY BEIIECTBA, COJEPKAIIETro
ONPEeACIEHHYIO JOJIK0 TPUMECE

5,6,7,8

Tema 7. Meramisl
(oOmmas
XapaKTepUCTHKA)

8 "gacos

XapakTepru30oBaTh METAJUIBI Ha OCHOBE
UX TIOJOXEHUS B NEPUOANYECKOMN
CUCTEME U OCOOCHHOCTEMN CTPOCHUS UX
aToMOB. OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUs CBOWCTB METAJUIOB 10
nepuoay u B A-rpynmnax. Mcciaenosats
CBOMCTBAa  H3y4aeMbIX  BEIIECTB.
OOBSCHATD 3aBUCUMOCTb (DU3UYECKUX

5,6,7,8
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CBOICTB METaJJIOB oT BHUIIA
XMMHYECKOM  CBSI3M  MEXAYy  HX
aromamu. HaOmromaTeb M ONKCHIBATH
XMMHYECKUE PEAKIMU C TOMOIIbIO
€CTECTBEHHOTO SA3bIKA U SI3bIKa XUMHHU.
HaGmromate  geMoOHCTpUpyeMmble U
CaMOCTOSATENIbHO MTPOBOIUMBIE OTIBITHI.
OnuceiBaTh  CBOWCTBA  M3y4YaeMbIX
BEIIECTB Ha OCHOBE HAOJIOJCHHMH 3a
UX MPEBPAIICHUSIMU.

8 Tema 8. XKeineso 5 yacoB

Jloka3pIBaTh aMQOTEPHBIA XapakTep
OKCHJIOB M THUJIPOKCUIOB QJIFOMUHUS U
xene3a(lll). CpaBHuBath OTHOIIIEHHE
W3y4aeMbIX METa/UIOB M  OKCHJIOB
MetaiioB Kk Boje. CpaBHUBaTh
OTHOIIEHUE TUAPOKCUIOB  HATpHA,
KaJIbIUS ¥ QJIIOMUHUA K pacTBOpam
KHCIIOT W IIenoyed. Pacmo3HaBaTh
OMBITHBIM MYTEM THUIPOKCUJ-UOHBI,
nonbl Fe2+ u Fe3+.

5,6,7,8

Pasnen 3. Kparkuii 0030p BaxkHeiilux opranuveckux Beuiectn (9 u)

9 Tema 9. 9 yacoB
Opranuueckas
XUMHASA

Hcnons3oBath BHYTpH- "
MEXIIpeIMeTHbIe CBsi3u. COCTaBIATH
MOJIEKYJISIDHBIE M CTPYKTypHBIC
(hopMyITBI yTII€BOJOPO/IOB.
Onpenenstsb NPUHAICKHOCTD
BEIIECTBA K ONPEACIEHHOMY KIIaccy
OpPraHMYeCKUX COCTMHEHUIA.
3anuceiBaTh  ypaBHEHHSI  peakuui
3aMEIICHUsT W TPHCOCIUHEHHS C
y4aCTHEM  OPraHMYECKUX BEIIECTB.
Habmonate JIEMOHCTPUpPYEMBbIe
OTIBITHI. OmnwuceiBaTh CBOWCTBa
U3y4yaeMbIX  BEIIECTB HA OCHOBE
Ha0JII0/IEHUH 32 UX IPEBPALICHUSIMH.

1,2,7,8

Utoro: 136 wacoB Ilpaktuueckux padot 13 (6+7)

KontponsHbIx pador 9 (5+4)

COT'JIACOBAHO

COI''TACOBAHO

[IpoTokoun 3acenanust MO yuureneit

€CTECTBCHHO-HAYYHOTO |
OOIIIECTBEHHO-HAYYHOTO ITUKJIa

['KCYBY3T OI KK Nel
oT «27» aBrycra 2021 r

3aMeCTUTEINb TUPEKTOPa
1o y4eOHou pabore

VYrpromosa B.1O.

«27» aBrycra 2021 .

Hepessinko E.B.




		2023-09-29T14:16:19+0300
	Лысенков Николай Анатольевич




