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Ilnanupyemsblie pe3yabTaThl OCBOEHUS Y4eOHOr0o mpeaMeTa « XuMHshy
JInYHOCTHBIE pPe3y/IbTaThl J0J:KHbI 0TPAKATh:
1) BocmuTaHue POCCHICKONW TPaKIaHCKOW HACHTUYHOCTH: MATPUOTU3MA, YBaKeHUs K OTeuecTBy, MPOILIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapona Poccum; oco3HaHWEe CBOEW 3THHYECKOW MPUHAJJIC)KHOCTH, 3HAHUE HCTOPHHM, S3bIKA, KYJBTYpPhl CBOETO HApojia, CBOETO Kpas, OCHOB
KyJbTYpHOTO Hacieauss HapoaoB Poccunm u uenoBedecTBa; YCBOCHHE TyMaHUCTHYECKUX, IEMOKPATHYECKUX M TPAAUIMOHHBIX ILIEHHOCTEH
MHOI'OHAIIMOHAJIBbHOT'O pOCCHﬁCKOFO O6H.I€CTB3_; BOCIIUTAHUC YYyBCTBAa OTBECTCTBCHHOCTH U AOJITra MEPECA POI[HHOﬁ;
2) ¢hopMUpOBaHHE OTBETCTBEHHOT'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH O0OyYarOIMMXCS K CAMOPa3BUTHIO U CaMOOOpa3OBaHHUIO Ha
OCHOBE MOTHBALMU K O0YUYEHHUIO M MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO AalbHEHIIeH WHANBHyaIbHON TPaeKTOPUU 0Opa3oBaHus Ha
06a3e OpUEHTUPOBKU B MUpe npodeccuil U mpodecCHOHaNbHBIX MPEANOYTeHHH, C Y4ETOM YCTOWYMBBIX MO3HABATEIbHBIX MHTEPECOB, a TaKKe Ha
OCHOBE ()OPMUPOBAHUS YBAKUTEIHHOT'O OTHOIICHHUS K TPY/Y, Pa3BUTHUS OIBITA YYAaCTUS B COLIMATIBHO 3HAYUMOM TPY/IE;
3) dopmupoBaHHe LEITOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M OOIIECTBEHHON NpPaKTHKH,
YYHUTBIBAIOIIETO COMMABHOE, KYIbTYPHOE, SI3LIKOBOE, TYXOBHOE MHOT'000pa3ue COBPEMEHHOTO MUPA;
4) ¢dbopmHupoBaHHE OCO3HAHHOTO, YBAXXUTEIHHOTO U JOOPOKEIATENbHOIO OTHOIIEHUS K JIPYroMy 4YeJIOBEKY, €ro MHEHHUIO, MHPOBO33PEHHUIO,
KYJIbTYype, SA3BIKY, BEPE, IPaXJAHCKOM MO3ULHUM, K UCTOPUM, KYJIbTYpPE, PEIUrUH, TPAAULUAM, S3bIKaM, LICHHOCTAM HapoaoB Poccum m Hapomos
MHpa; TOTOBHOCTH ¥ CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOABMU U IOCTUTaTh B HEM B3aUMOIIOHUMAHHMS;
5) ocBoeHHWE COIMAIbHBIX HOPM, MpaBHJI MOBEIEHUs, pojied u (HopM COLMaIbLHOW >KM3HM B TPYyMNNax M COOOIIECTBAaX, BKIIOYas B3pOCIbIE U
collMaJIbHbIE COOOIECTBA; yyacTHE B IIKOJIHHOM CaMOYIPaBJICHUU U OOIIECTBEHHOM XU3HU B Mpeiesiax BO3PACTHBIX KOMIIETEHUUN C y4yeToOM
PETHOHANIBHBIX, ’THOKYJIBTYPHBIX, COLIMATBHBIX 1 SKOHOMHYECKHUX 0COOEHHOCTEH;
6) pa3BUTHE MOpPAJIHHOTO CO3HAHUSA U KOMIIETEHTHOCTH B PEUICHUH MOpPAJbHBIX MPOOJeM Ha OCHOBE JIMYHOCTHOTO BBbIOOpa, (GopMupoBaHUE
HPaBCTBCHHBIX YYyBCTB U HPABCTBCHHOTO MOBCACHHW I, OCOSHAHHOI'O U OTBETCTBCHHOT'O OTHOIICHUA K CO6CTB€HHBIM MOCTYyIIKaM;
7) popmupoBaHre KOMMYHUKAaTUBHOW KOMIIETEHTHOCTHU B OOIIEHUHU U COTPYAHHYECTBE CO CBEPCTHUKAMHU, AETHbMH CTapIlIero U MJIAJIIEro BO3pacTa,
B3pPOCJIBIMH B IIpoliecce 00pa3oBaTeNbHOM, 0OIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BAaTENbCKON, TBOPUECKON U APYTUX BUJIOB ACSITEIBHOCTH;
8) dbopmMupoBaHHE IEHHOCTH 3I0POBOTO W 0O€30MacHOro olpasa >KU3HU, YCBOCHHE MPABWUJI HHIWBHUIYAJLHOTO M KOJIEKTUBHOTO 0€30TaCHOTO
IIOBEJICHUS B UPE3BbIYANHBIX CUTYALUAX, YTPOXKAIOIIUX KU3HU U 30POBBIO JIIOJEH, IPABWII IOBEACHUS HA TPAHCIIOPTE U HA A0pOrax;
9) dopmupoBaHre OCHOB SKOJOTUYECKOW KYJIBTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIUICHUS, PA3BUTUE OIbITA
3KOJIOT'NYCCKU OpHCHTHpOBaHHOfI pe(pHGKCHBHO-OLICHO‘IHOfI )41 HpaKTH‘IeCKOﬁ ACATCIIbHOCTU B ) KU3HCHHBIX CUTYyallUAX;
10) oco3HaHue 3HaUEHUS CEMbH B KU3HH UEJIOBEKA U O0IIeCTBa, MPUHITHE IIEHHOCTH CEMEITHON KHU3HH, YBAXKUTEIbHOE U 3a00TJIMBOE OTHOIICHHE K
YJICHaM CBOEM CEMbU;
11) pa3BuTHE 3CTETUYECKOIO CO3HAHUS UYepe3 OCBOCHHE XYJI0)KECTBEHHOTO Hacieausi HapoaoB Poccum u mupa, TBOpPUECKOW AESITENbHOCTU
ACTETUYECKOTO XapaKTepa.



MeTanpeaMeTHblIe Pe3yJIbTaThl T0JKHBI OTPAKATD:

1) yMeHHe caMOCTOSITENbHO ONpPENENATh LEIH CBOEro OOyueHHus, CTaBUTh W (OpPMYyIUpOBaTh i ceOs HOBBIE 3aJadd B ydebe H
IT03HABATEJIBHOM JIESITEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHON NEATEIIBHOCTH;

2) yMeHHE CaMOCTOSTEIbHO IUIAaHUPOBATh MYTH JOCTHIKEHHs IeNiel, B TOM 4YHCIIe aJbTepHAaTHUBHBIC, OCO3HAHHO BBIOMpATh Hambolee
3¢ peKTUBHBIE CITOCOOBI pelIeHHs YUeOHBIX U MTO3HABATEIbHBIX 33/1a4;

3) yMEHHE COOTHOCHUTb CBOM JEHCTBHS C IJIAHUPYEMBIMHU pe3yjbTaTaMH, OCYLIECTBIATH KOHTPOJIb CBOEH [EATEIBHOCTH B IIpoLEcce
JOCTHKEHUS Pe3yJIbTaTa, ONMPEACIsITh CIOCOOBI JCHCTBUIM B paMKax MPEII0KEHHBIX YCJIOBUH M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JCHCTBHS B
COOTBETCTBUU C U3MEHSIOLICUCS CUTyalUEN;

4) yMeHUE OLIEeHUBATh MPABUJILHOCTH BBINIOJHEHUS YUeOHOU 3a/1aun, COOCTBEHHbIE BO3MOKHOCTH €€ PEIlICHNUS;

5) BiageHHe OCHOBAMHU CAMOKOHTPOJIS, CaMOOLICHKH, INPHUHATHS pPEIIEHUH M OCYIIECTBICHHS OCO3HAHHOTO BBIOOpa B yueOHOU W
[T03HABATEJIbHOM JI€SITEIbHOCTH;

6) yMEeHHUE OIpeAeNsITh MOHATHS, CO3/1aBaTh OOOOIIEHUS, yCTaHABIMBATH AHAJIOTHHU, KIACCU(UIHMPOBATH, CAMOCTOSATEIHLHO BBIOMpATH
OCHOBAHMS ¥ KPUTEPUH IJis KiIacCU(PUKALIUU, yCTaHABIUBATh IPUIMHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYKACHUE, YMO3ZAKITIOUCHUE
(MHOYKTUBHOE, IEAYKTUBHOE U MO aHAJIOTUHU) U JI€JaTh BHIBOJIbL;

7) yMeHHue co3/1aBaTh, IPUMEHATh U MPeoOpa30BbIBaTh 3HAKUW M CHUMBOJIBI, MOJEIN U CXEMBI JUIsl peUIeHUs! Y4eOHBIX M MO3HaBaTEIbHBIX
3aj1ad;

8) CMBICIIOBOE UTCHHE;

9) yMmeHHe OpraHu3OBBIBaTH Y4eOHOE COTPYAHMYECTBO M COBMECTHYIO [ESATEIBHOCTh C YYHTEIEM M CBEpCTHUKAaMHU; paboTarh
WHIUBUIYaIbHO W B TpYINE: HAXOAWTH OOIlee peuieHHWe U pa3pemartb KOHQIUKTHI Ha OCHOBE COTJIaCOBaHUS MO3ULUNA U ydeTa HHTEPECOB;
bopMyTUpOBaTh, APTYMEHTHPOBATh U OTCTANBATH CBOE MHEHUE;

10) ymeHre 0CO3HAHHO HUCIIOIb30BaTh pEUYEBbIE CPEJICTBA B COOTBETCTBHHU C 3aJjaueil KOMMYHHUKALUU JJIsl BRIPa)KEHUS CBOUX YYBCTB, MBICIIEH
U TOTPEOHOCTEH; TUIAHUPOBAHUSA U PETYJSIIIMU CBOEH AESTENbHOCTH; BIIAJICHHE YCTHOW M NMHUCHMEHHOM pedblo, MOHOJIOTMYECKOM KOHTEKCTHOMN
peubo;

11) dbopmupoBanne u pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HMCTOJIB30BaHHS WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (manee
HKT- xoMneTeH11m); pa3BUTHE MOTHBALIMU K OBJIAJICHUIO KYJIbTYpOi aKTUBHOTO MOJb30BAHUS CIOBAPSMHU U IPYTUMHU MOUCKOBBIMHU CUCTEMaMU;

12) dopMupoBaHUEe U Pa3BUTHE YKOJIOTUYECKOTO MBINLICHUS, YMEHUE MPUMEHSITH €r0 B TTO3HABATEILHONH, KOMMYHUKATUBHOM, COIMAIBHON
MpakTUKe U MpodecCHOHATbHON OpUEHTAINH.

IIpenmeTHbIe pe3yJbTaThl J0JLKHBI OTPAKATH:
1) ¢opmupoBanue mnepBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX TMPEJCTAaBICHUNH O BEHIECTBAX, HUX MPEBPALICHUAX U MPAKTUYECKOM
MPUMEHEHUH; OBJIaICHIE TOHATHITHBIM aIllapaTOM H CUMBOJIUYECKHUM SI3bIKOM XHMUH;



2) oco3HaHHE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XUMHUYECKOH HAayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, XHUMHUYECKHUX
MpeBpallleHU HEOPraHUYECKUX U OPraHUYECKHUX BEIIEeCTB KaK OCHOBBI MHOTHUX SIBIEHUH KUBOW U HEXKUBOU MPUPOJBI; YIIIyOJIeHHE TpeICTaBIeHUN
0 MaTepUaJbHOM €AMHCTBE MUPA;

3) oBiaJeHHE OCHOBAMHU XHUMHUYECKOH TPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATh U OOBEKTUBHO OILICHUBATH KM3HEHHBIE CHUTYAallHH,
CBSI3aHHBIC C XUMUEH, HaBbIKaMU OE30MaCHOTO OOPAIIEHHS C BEIECTBAMH, HCIIOIb3yEMbIMI B TIOBCETHEBHOM JKU3HU; YMEHHEM aHAIU3UPOBATH U
IJIAaHUPOBATH 3KOJIOTMUECKH 0€30MacHOe MOBEICHUE B LIETISAX COXPAHEHUS 3/I0POBbs U OKPYKalOUIeH Cpeibl;

4) ¢opmupoBaHHE YMEHHH YCTAaHaBIMBATh CBS3M MEXIy peajbHO HAOII0JAaeMbIMH XHMHUYECKUMHU SBICHUSIMH U IPOLIECCAMHU,
MPOUCXOASIIIUMH B MUKPOMHUpPE, OOBACHITH MPUUYMHBI MHOTOOOpa3usi BELIECTB, 3aBUCMMOCTh WX CBONCTB OT COCTaBa W CTPOCHHS, a TaKkKe
3aBUCUMOCTbH IPUMEHEHHS BELIECTB OT UX CBOMCTB;

5) npuobpeTeHre OIbITa UCIONb30BAHUS PA3IMUYHBIX METOJIOB M3yUEHHMs BELIECTB: HAOIOEHUS 3a MX MPEBPALIEHUSMU NPU MPOBEICHUU
HECJIOKHBIX XUMHUUECKHX IKCIIEPUMEHTOB C UCII0JIb30BAaHUEM J1a00paTOpPHOTO 000pYyIOBaHUS U IPUOOPOB;

6) dbopmupoBaHME MPEACTaBICHUN O 3HAYEHUU XUMHUYECKON HAYKH B PEIICHHWU COBPEMEHHBIX IKOJIOTHYECKUX MpoOiieM, B TOM 4HCIE B
MPEIOTBPALICHUH TEXHOTCHHBIX U AKOJIOTHYECKUX KaTacTpod;

Conep:kanue y4yeOHOro npeaMera « XuMHsI»

8 kinace
Beenenue
XHUMHS — 4aCTh €CTECTBO3HAHMS. XUMUSA — HAyKa O BELIECTBAX, UX CBOMCTBAX U IIPEBPALLECHHUSX.
[TonsiTre 0 XUMUYECKOM 3J1eMeHTe U opMax ero CyIlecCTBOBAHUS: CBOOOJIHBIX aTOMAaX, MPOCTHIX U CIOXKHBIX BEIIECTBAX.
[TpeBpatenus Beniect. OTINUNE XUMHUYECKUX PEAKIIMNA OT (PU3NUECKUX ABICHUNA. POJIb XMMHHM B )KU3HU YeToBeKa. XeMopmius 1 xeMohoOous.
Kpartkue cBeneHus 3 HICTOPUU BO3HUKHOBEHUS U pa3zButus xumud. [leprnoa anxumun. [lonstue o punmocopckom kamue. Xumust B X VI B. Pa3zButue
xuMuu Ha Pycu. Poib 0TeueCTBEHHBIX YUEHBIX B CTAHOBIICHUH XUMUYECKOi Hayku — pabotel M. B. JlomonocoBa, A. M. bytneposa, /1. U.
Menneneena.
XuMHUUecKasi CAMBOJIMKA. 3HAKW XUMUYECKUX JIEMEHTOB U MPOUCXOXKJICHHE UX Ha3BaHUM. Xumuueckue Gpopmyiisl. MHmekcsl n k03 uiimeHTs!.
OTHOCHUTENbHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. PacueT MaccoBoil 10/ XMMHYECKOTO 3JIeMeHTa 1o (popMyJie BEIIeCTBa.
[lepuonnueckas cucreMa XuMuueckux sneMeHToB /. M. Menaeneesa, ee CTpyKTypa: MaJible U OOJIbIINE TIEPUO/IbI, TPYIIIBI M TOATPYIIIEI (TTIaBHAS U
nobouHas). [lepuoanueckas cuctema Kak ClpaBOYHOE TOCOOUE IS MOJTyYEeHUS CBEICHUI O XUMUYECKUX dJIEMEHTaX.
PacuerHsle 3a1aun. 1. HaxoxaeHne OTHOCUTENBHON MOJIEKYJISIPHOW MacChl BEIIECTBA TI0 €ro XUMHUYECKOH Gopmyre. 2. Beruucienrne MaccoBOi T0IH
XMMHUYECKOT0 3JIEMEHTA B BEIIECTBE M0 ero hopmy:ie.
IIpakTnyeckas padora. «[Iprembl oOparieHus ¢ 1ad0paToOpHbIM 000PYI0BaHUEM». BBOIHBIN HHCTPYKTaX.
IMpakTnyeckas padora .«M3ydeHue cTpoeHuUs MIIAMEHI)
JleMOHCTPALMOHHBIN IKCIIEPUMEHT .«BblIeNIeHre U TOTJIONIEHUE TEIUIA — NPU3HAK XUMHYECKON PEAKIIUN



TEMA 1

ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI KaKk popMa CyIIECTBOBAHUS XUMHUECKHX 3JIeMeHTOB. OCHOBHBIC CBEJICHHS O CTPOSHHUH aTOMOB. Jl0Ka3aTebCTBA CIOKHOCTH CTPOCHHUS
atomoB. OnbIThl Pezepdopaa. [InanerapHas Mogeb CTPOCHHS aTOMA.

CocTaB aTOMHBIX sJiep: TPOTOHBI U HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3auMOCBsI3b MOHITHI «IIPOTOHY», KHEUTPOHY, «OTHOCUTEIbHAS
aTOMHasi Maccay.

H3meHeHue urcna IpOTOHOB B sIIPE aToMa — 00pa30BaHKUE HOBBIX XUMHUYECKUX JIEMEHTOB.

W3menenune ynciia HEUTPOHOB B sApe aToMa — oOpazoBaHue U30TormoB. COBPEMEHHOE ONpeIesieHne TTOHATHS «XUMHYECKUH dJIeMeHT». MI30TombI Kak
Pa3HOBHUIHOCTH aTOMOB OJTHOTO XMMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUECKUX d7eMeHTOB Ne 1—20 nmepuoaudeckoit cuctemsl [[. 1. Menneneena. [Tonsarue o
3aBEPILICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPTE€TUUECKOM YPOBHE).

[Tepuoanueckas cuctema XuMU4IecKux 35eMeHToB JI. V1. MeHnneneeBa u CTpoeHHe aTOMOB: (DU3NIECKUNA CMBICH MOPSIKOBOTO HOMEpPA JIEMEHTA,
HOMEpa rpymnrbl, HOMEpa rnepuoa.

W3meHeHue yncina 3JIeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOT0 JIEMEHTa — 00pa30BaHME MOJIOKUTEIbHBIX U OTPULIATEIbHBIX
noHOB. MloHbI, 00pa30BaHHBIC aTOMaMH METAJUIOB U HEMETAJUIOB. [ [pUYMHBI M3MEHEHUST METATNYECKIX U HEMETAJUIMYECKUX CBOMCTB B TIEPUOAAX U
rpyIrmax.

OO6pazoBanue 6uHapHBIX coeauHeHuid. [lonsTre 06 noHHOM cBsi3u. CxeMbl 00pa30BaHUS HOHHOU CBSI3H.

B3aumopeiicTBiue aTOMOB XUMHUYECKHX AJIEMEHTOB-HEMETAJIIOB MEXTy cO00i — 00pa3oBaHME JBYXaTOMHBIX MOJIEKYJI POCTHIX BEIIECTB.
KoBaneHTHast HemosipHasi XUMUYECKas CBSA3b. DIEKTPOHHBIC U CTPYKTYpPHBIE (POPMYIIBL.

B3aumopeiicTBiue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAJUIOB MEX1y c000i — oOpa3oBaHre OMHAPHBIX COETMHEHUN HEMETAJUIOB.
DNeKTpOOTpULIATENLHOCTD. [IOHSATHE O KOBAJIEGHTHOM MOJIAPHOM CBSI3H.

B3anMoeiicTBre aTOMOB XUMHYECKUX JIEMEHTOB-METANIOB MEXKIy CO00M — 00pa3oBaHNe METAJUTMUYECKUX KPUCTALIOB. [IoHITHE 0 MeTaITMUeCcKOM
CBSI3H.

JdemoncTpaumnu. Moienn aTOMOB XUMUYECKHUX 3JIeMeHTOB. [leproanueckas cucrema xuMuueckux anementoB . . Menaeneesa.

TEMA 2

IIpocTbie BemecTrsa

[TonoxeHne MeTalIOB U HEMETAIJIOB B IIEPUOJIUYECKON CUCTEME XUMUYECKUX 3i1eMeHTOB [[. 1. MenneneeBa. BaxxHelmue npocTelie BElecTBa —
METaJUTBL: YKEJIe30, ATIOMUHUHN, KaJabIIUi, MarHui, HaTpui, Kanuid. O0mme Gu3ndecKkue CBOMCTBA METAIIOB.

Bakueiimme mpocTeie BemecTBa — HEMETaJUTbl, 00pa30BaHHBIC aTOMAMH KHCIIOPO/Ia, BOJAOPOA, a30Ta, cephl, hocdopa, yriaepoaa. CriocoOHOCTH
aTOMOB XUMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — aJUIOTPONHUsL. AJUIOTPONHbIE MoIupUKauu Kuciaopoaa, pocdopa
1 oJioBa. MeTayuinueckue 1 HeMEeTaINTMYECKUE CBOMCTBA MPOCTHIX BeleCcTB. OTHOCUTENBHOCTD JIEJICHUS MTPOCTHIX BEIIECTB HA METAJIBI 1 HEMETAJLIIBI.
[TocTostnHas ABoraapo. KomuectBo Bemecta. Mok, Mosipaas macca. MoJsipHbIif 00beM Ta3000pa3HbIX BemecTB. KpaTHble e IMHUITBI KOJIUYECTBA
BEIECTBA — MUJUTUMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS. M KUWJIOMOJISIPHASI MacChI BEIIECTBA, MIJITUMOJISIPHBIN M KUJIOMOJISIPHBIN 00BHEMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ HCMoNb30BaHHEM MOHATHIA «KOJMYECTBO BEUIECTBAY, «MOJISIPHAS MACCay, KMOJISIPHBIN 00beM Ta30B», «IIOCTOSTHHAS ABOTAIPOY.



PacueTHble 3agaun. Brranciennue MOJISIpHON Macchl BELECTB MO XMMUYECKHM (hopMyiiam. PacdeTs! ¢ HCIIONB30BaHUEM HOHATHH «KOJIMYECTBO
BEIIIECTBA», «MOJIIPHAs Macca», «MOJISIPHBINA 00bEM Ta30B », « IOCTOAHHAasT ABOTaJpo ».

Jemoncrpanuu. [Toxydyenue ozona. O6pasisl 6€710r0 U ceporo 010Ba, 6es10ro u KpacHoro ¢ocdopa. Hekoropeie MeTauibl 1 HEMETAIIIbI
KOJINYEeCTBOM BeliecTBa 1 Moiib. MoJienb MOJISIpHOro 00beMa ra3o00pa3HbIX BELIECTB.

TEMA 3

CoenuHeHHs1 XUMHYECKHUX 3JICMECHTOB

Crenenp okucnenus. OnpeneneHne CTeNeHN OKUCIICHHUS 3JIEMEHTOB M0 XUMUYecKoi Gopmyite coeaunenusi. CoctaBneHue GopmMyn OMHaApHBIX
COeMHEHUH, o0muii crnocod UxX Has3bIBaHMs. buHapHbIe COeMHEHUS: OKCUIBI, XJI0puabl, cyibhuas! 1 ap. CocraBnenue ux Gopmyi. IlpeacraButenn
OKCHJIOB: BOJIa, YIJIEKUCIIBII a3 U HeraleHas U3BecTh. [IpeacraBureny JieTyunx BOJOPOAHBIX COEIMHEHUI: XJI0POBOJOPO U aMMHAK.

OcHoBaHUs, UX COCTaB M Ha3BaHMs. PacTBOpUMOCTh OCHOBaHUH B Bojie. Tabmauiia pacTBOPUMOCTH THAPOKCUIIOB U coJiel B Bojie. [IpencraBurenn
L1eJI0OYEH: TUAPOKCHUIbI HAaTpHsl, Kayns U Kaiblus. [loHsaTHe 0 KauecTBeHHbIX peakuusax. MHaukaTopel. I3MeHeHne OKpacku HHIUKAaTOPOB B
LIEJIOYHOM cperie.

Kucnotsl, ux cocras u Ha3Banus. Knaccugukarus kucnor. [IpeactaBuTenyt KUCIOT: cepHasi, CONsTHAst U a30THas. MI3MeHeHne OKpacKu HHIUKAaTOPOB B
KHUCJIOTHOM cpenie.

Conu Kak NpOU3BOIHBIE KUCIIOT U OCHOBaHMM. 1IX coctaB n HazBaHus. PacTBopuMocTs coneil B Boze. [IpencraBurenu coseii: XJ1opua HaTpus,
KapOoHaT 1 GocdaT KaabIus.

AMop(HBIE ¥ KPUCTAJUIMYECKHE BEIIECTBA.

MexMOIeKyJIIpHbIE B3aUMOACUCTBYS. THUIIBI KpUCTAINIMYECKUX PEIIETOK: MOHHAS, aTOMHAs1, MOJICKYJIIpHAs U METaJNINYeCKasi. 3aBUCUMOCTb CBOMCTB
BELIECTB OT TUIOB KPUCTAIIIMYECKUX PEIIETOK.

BemmecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSA. 3aKOH ITOCTOSTHCTBA COCTaBa JJIs BEIECTB MOJIEKYJIIPHOIO CTPOESHHUS.

YucThble BemecTBa U cMecu. [Ipumepsl jKUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceld. CBOWCTBA YUCTHIX BeIIeCTB U cMecei. Mx coctaB. MaccoBas u
00bEMHas 10JI1 KOMIIOHEHTa cMecH. PacdeTsl, CBS3aHHbBIE C HCIIOIb30BAHUEM MOHITHS «JIOJIS.

PacuerHble 3a1aun. Pacdyer MaccoBoii 1 00bEMHOMN J0JIEH KOMIIOHEHTOB CMECH BEIIECTB. BBIUMCIeHIE MacCOBOM JJOJU BEIIECTBA B PACTBOPE IO
M3BECTHOM Macce paCTBOPEHHOI'O BELIECTBA M MAacce pacTBOPUTEIIS. BrlunciieHre MacChl pacTBOPSIEMOT0 BELIECTBA U PACTBOPUTEIIS, HEOOXOIUMBIX
JUTsL IIPAUTOTOBJICHHUS OIIPEACIIEHHON MacChl pacTBOpa C U3BECTHONM MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILECTBA.

JdemoncTpamuu. OOpasisl OKCHIOB, KHCIIOT, OCHOBAHUM U cosieil. Mojienn KpUCTATMISCKUX PEIIETOK XJIOPHIa HAaTPHs, aiMasa, OKCHa yriepoaa
(IV). B3psiB cmecu Bogopoaa ¢ Bo3ryxoM. CriocoOsl pa3aeneHus cmeceit. JIucTuiisamus Bozpl.

JlabopaTopHble ONbIThI. 3HAKOMCTBO ¢ 00pa3IiaMy BEIIECTB Pa3HbBIX Ki1accoB. Pa3neneHue cmeceil.

JlabopaTopuslii onbiT «Onpenenenue pH B pasHbIX cpeaax»

IpakTnyeckas padora «IIpurorosieHne pacTBopa caxapa U paciueT €ro MacCOBOM J0JIA B paCTBOPEM.

TEMA 4

N3meHenus, npoucxoasiniye ¢ BemecTBaMu

ITonsiTve AABIIEHUI KaK N3MEHEHUH, IPOUCXOASIINX C BELIECTBAaMU. SIBIEHNUS, CBA3aHHbBIE C U3MEHEHUEM KPUCTAITIMYECKOIO CTPOEHUS BEILIECTBA IIPU
IIOCTOSIHHOM €r0 COCTaBe, — (Qu3nuecKue siBiieHus. PU3ndecKue sIBICHUS B XUMUU: AUCTWIIIALMS, KPUCTAIN3aLKsl, BEINTApUBAHNE U BO3TOHKA
BEIIECTB, LIEHTPU(YTUPOBAHHE.



SIBneHus1, CBA3aHHBIE C UK3MEHEHHUEM COCTaBa BEIIECTBAa, — XUMHUUYECKHUE peakiuu. [Ipu3Haku v yciaoBusl IpOTEKaHUsI XUMUYECKUX peakiuil. [lonstue
00 3K30- U SHAOTEPMHUUYECKUX peaklusax. Peakiuy ropeHus Kak 4acTHBIN CIIydail SK30TepPMUUECKHUX PeaKIUii, IPOTEKAOLIUX C BbIIEJICHHUEM CBETA.
3aKOH COXpaHEHHUsI MacChl BEIeCTB. XMMHUYECKHE ypaBHEHH. 3HaUeHNE HHICKCOB U K03 duimeHToB. CocTaBleHHE yPaBHEHUNH XUMUYECKUX
peaKkuui.

PacueTsl o XuMHUeCKUM ypaBHEHUsM. Perienne 3a/1a4 Ha HaX0XkKICHNE KOJIMYECTBA BEIIECTBA, MACChl I 00beMa MPOAYKTa PEAKIIHH 110 KOJTUIECTBY
BEIIECTBa, Macce WK 00beMy HCXOHOTO BEIIeCTBA. PacueTsl ¢ UCIIOIB30BaHUEM MOHSATHUS «JI0JID», KOTJa UCXOTHOE BEIIECTBO JAHO B BUJIE pacTBOpa
C 33JJaHHOM MacCOBOMH J10JIEH PACTBOPEHHOI'O BELIECTBA MU COAECPKUT ONPENIEICHHYIO JOI0 IPUMECEH.

Peakuuu paznoxenusd. [loHsTue o CKopocTu XuMuueckux peakiuil. Karanuzaropel. DepMeHTHI.

Peakumu coenunenus. Katanutudyeckue u HeKataauTHueckue peakiuu. O0patuMblie 1 HeOOpaTUMBIE PEaKIIUU.

Peakuuu 3amenieHus. DNEKTPOXUMUYECKUH Pl HAPSHKEHUI METaUIOB, €r0 MCTIOIb30BaHKE JIsl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS
peaKkiuii MeX1y MeTajlllaMi U pacTBOpPaMH KUCIOT. Peakiiuu BeITECHEHUS OAHUX METAJIJIOB U3 PACTBOPOB UX COJIEH APYTMMU METaJIaMH.

Peakiun oomena. Peakiinu HelTpanu3anuu. Y CIOBHS IPOTEKaHUS Peakinii 0OMeHa B pacTBOpax /10 KOHIIA.

Tunbel XUMHUECKUX pEaKIH (110 MPU3HAKY «YHCIIO U COCTaB UCXOAHBIX BELIECTB U MPOIYKTOB PEaklun») Ha MpUMepe CBOMCTB BOJIbI. Peakiius
pa3ioKeHus: — 3JEKTPOIU3 BOoAbL. Peakin coeMHeHns — B3alUMOJEICTBHIE BOJIbI C OKCHIaMU METAJIJIOB U HeMeTallyioB. [ToHsATHE «THIPOKCHIIBI.
Peakumu 3amenieHus — B3aUMOJICHCTBHE BOJBI C MIEIOYHBIMU U MIEIOYHO3EMENbHBIMHA MeTalIaMu. Peakiuu oOMeHa (Ha mpuMepe TuapoIin3a
cyJbduaa aTFOMUHUS U KapOuaa KaabIlus).

PacuerHble 3a1a4u. Boruucienue no XuMUYeCKUM YPaBHEHUSIM MacChl UM KOJIMYECTBA BEIIECTBA M0 U3BECTHON Macce WM KOJIMYECTBY BEIECTBA
OJIHOTO M3 BCTYMAIOLIUX B PEAKIUIO BEIIECTB UM MPOAYKTOB peakiny. BerunciaeHne Macchbl (KOJIMUECTBa BEIIeCTBA, 00beMa) MPOIYKTa peaklny,
€CIIM U3BECTHA Macca MCXOTHOTO BEIIECTBA, COJIEPIKAILETO ONPEIeICHHYIO 00 TpuMeceil. Boruncienue Macchl (KOJIMYECTBA BEIIECTBA, 00beMa)
MPOJYKTa peaklnu, €Clii U3BECTHA Macca pacTBOpa U MaccoBasi 10J1sl pACTBOPEHHOTO BEILIECTBA.

Jemoncrpanuu. [Ipumeps! puznyeckux sSBICHUN: a) TIaBiIeHUe napaduna; 6) BO3TOHKa Ho/ia Wi OEH30MHOM KHCIOTHI; B) pACTBOPEHUE
nepMaHraHaTa Kanus; r) 1uddy3us JyIIUCTBIX BEIIECTB C ropsAIIei JaMIOUYKH HakanuBaHus. [IpuMepsl XUMHUUYECKUX SIBJICHUN: a) TOpEHUE MarHus,
docdopa; 6) B3aumMoeiicTBHE CONSIHON KMCIOTHI C MPaMOPOM HITH MEJIOM; B) moiryueHue ruapokcuaa meau (II); r) pactBopeHne noaydeHHOro
THAPOKCHJIA B KHCJIOTaX; 1) B3aumoaeiicTBue okcuaa meau (1) ¢ cepHoit kucaoToi mpu HarpeBaHWM, €) pas3IoKeHHE IIepMaHTraHaTa Kajlvs; i)
B3aUMO/IeHiCTBHE Pa30aBICHHBIX KUCIOT C METAIJIAMHU; 3) pa3IokKeHHUE TIEPOKCH A BOAOPOAA; 1) SIEKTPOIH3 BOIBI.

JladopaTopHblie onbIThbl. CpaBHEHHE CKOPOCTH UCTIAPECHHS BOJIBI M CIIUPTA 110 UCYC3HOBEHUIO MX Kameslb Ha PriIbTpoBaabHOM OyMare. OkucieHnue
M€Y B IJIJAaMEHU CIIUPTOBKHU WJIU Topesiku. [loMyTHeHNne U3BECTKOBOM BOJIBI OT BBIABIXaEMOTO YIIeKUCaoro ra3a. [loiaydeHue yriekucioro rasa
B3aUMOJICHCTBHEM COJIBI M KUCIIOTHI. 3aMernieHne Meau B pactBope xjopuaa meau (11) sxkenesom. JlaboparopHuslii onbIT .«OcHOBaHuUs. Peakius
HEUTpAITU3ALII)

TEMA 5

MpakTukym Ne 1

IIpocreiiine onepanum ¢ BemecCTBOM

[TpaBuia TexHUKH 6€30MaCHOCTH IpU paboTe B XUMHUYeCKoM KabuHete. [IpreMsl oOpaieHus ¢ 1abopaTopHbIM 000PYI0BaHUEM U HarpeBaTeIbHBIMU
npudopamu. HabmroaeHus 3a U3MEHEHUSMH, POUCXOSIITUMU C TOPSIICH CBEYOM, U UX ONMCaHue. AHaau3 MOYBHI U BOJbI. [IpU3HAKK XUMUYECKUX
peakuuii. [IpurorosiieHre pacTBOpa caxapa v ONpEACIICHUE MACCOBOU JIOJIA €r0 B pacTBOPE.



TEMA 6

PacTBopenue. PacTBopsbl.

CaoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢puzmko-xumudeckuii mpouecc. [loasTre o ruapaTax u Kpucrauioruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJIETh
3aBUCUMOCTH PACTBOPUMOCTH TBEP/ABIX BEIIECTB OT TeMIiepaTypbl. HacklllieHHbIE, HEHACBIILIEHHBIE U MIEPECHIIIICHHbIE PACTBOPHI. 3HAUEHHUE PACTBOPOB
JUTSI IPUPOJIBI M CEJIBCKOTO XO35MUCTBA.

[TonsiTre 00 AMEKTPONUTHUIECKON TUCCOLUAIIUU. DIEKTPOIUTHI U HERNIEKTPOIUTHL. MeXaHU3M JUCCOIUAIIUH TIEKTPOIUTOB C PA3IMIHBIM THIIOM
XUMHUYECKOH cBsi3U. CTeneHb 3JIeKTPOIUTHUECKON auccoruany. CUIIbHBIE U Cl1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPHH IIEKTPOIUTUISCKON qucconuanuu. MIoHHbIe ypaBHEHUS PeakIuil. Y CII0BUS MPOTEKAHUS PEAKIIUU OOMEHA MEKITY
ANEKTPOJIUTAMHU 0 KOHIIA B CBETE MOHHBIX IIPEICTABICHUM.

Knaccudukanus noOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccuduxamus. J[uccounanus KUCIOT U UX CBOIMCTBA B CBETE TEOPUU IEKTPOIUTHUECKOMN Auccoranuy. MoJekyispHble U HOHHBIE
YPaBHEHMsI peakLuil KUCIOT. B3anMopelcTBre KUCIOT ¢ METAJUIAMU. DJIEKTPOXUMHUYECKUN Pl HAaIIpsLDKEHUH MeTaiiioB. BzaumoelcTBrue KUCIIOT C
OKCHJIAMHU METAJIOB. B3anmoaeiicTBrE KUCIOT C OCHOBAHUSIMUA — PEaKIUsl HeWTpanu3anun. BzaumoaencTeue KUCIoT ¢ coisiMu. Mcnonb3oBanue
Ta0JIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU XUMUIECKUX CBOHUCTB KUCIIOT.

OcHoBaHus, ux Kiaaccudukaius. Jlucconuamnusi OCHOBAaHMM M UX CBOMCTBA B CBETE TECOPHH JICKTPOIUTHIECCKON nucconuanun. Bzanmopeiicteue
OCHOBAHUU C KUCIIOTAMH, KUCTIOTHBIMHU OKCHJIAMU ¥ cOJIsIMH. VIcrionib30BaHre TaOIUITBI PACTBOPUMOCTH JIJISl XaPaKTEPUCTUKH XUMHYECKIX CBOMCTB
OCHOBaHMi. PazokeHre HepacTBOPUMBIX OCHOBAHHUI ITPU HArPEBaHUH.

Conu, ux knaccuuKanus U AUCCOIUAIINSI PA3TUYHBIX TUTIOB cosieil. CBOMCTBA COJIEH B CBETE TEOPUH IIIEKTPOIUTHICCKON AUCCOIUAITHH.
B3anmoaeiicTBre colieil ¢ MmeTamiaMu, yCI0BUA MPOTEKaHUA 3TUX peakuid. BzanmoaeincTBure coieil ¢ KUCI0TaMH, OCHOBAaHUSMU U COJISIMU.
Hcnonk3oBanne TaOIUIBI PACTBOPUMOCTH JIJIsl XaPAKTEPUCTUKH XUMHUUECKHX CBOMCTB COJICH.

O0600menune cBeeHni 00 OKCHIax, X KIacCH(PUKAIIMN U XUMUYECKIX CBOWCTBAX.

['eneTnueckue psiAbl METAUIOB U HEMETAILIOB. [ eHeTHYecKas CBsI3b MEXK/y KJaccaMu HEOPTraHUYECKUX BELIECTB.
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE PEAaKIIMU. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIICHHE.

Peaknu noHHOTO 0OMEHA M OKHCITUTEIILHO-BOCCTAHOBUTENbHBIC peakiiui. CocTaBIeHNE YPAaBHEHHU OKUCITHTEIFHO-BOCCTAHOBUTEIHHBIX PEaKIINi
METOJIOM 3JIEKTPOHHOTO OajaHca.

CBoiiCTBa MPOCTHIX BEIIECTB — METAIIOB U HEMETAIJIOB, KUCIIOT U COJICH B CBETE MPEICTABICHHUN 00 OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.
JdemoHcTpanuu. VcnpiTaHue BENIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOJHOCTb. /[BUKEHHE OKPAIIEHHBIX NOHOB B JIEKTPHUYECKOM MOJIE.
3aBUCUMOCTb JIEKTPOIIPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHLIEHTpaluuu. B3anMozaeiicTBue UHKA ¢ CEPOil, COJITHON KUCIOTO!, XsopuaoM Meau (1II).
I'openune marnus. BzaumoaericTBue XJIOpHOW U CEPOBOJIOPOIHON BOJIBI.

JlabopaTopHble onbIThl. Peakuny, XapakTepHble AJI PACTBOPOB KUCIIOT (COJISTHOM MM cepHOM). Peakiiuu, XxapakTepHble sl paCTBOPOB ILIEI0YEH
(Tumpokcu0B HaTpus Wiu Kanus). [ToydeHue u cCBOMCTBa HEPACTBOPUMOTO OCHOBaHUs, HarpuMmep runpokcuaa meau (II). Peaxiuu, xapakrepHbie
JUTSL pacTBOPOB couteid (Hanmpumep, 1uist xinopuna meau (I1). Peakmum, xapaktepHbie 111 OCHOBHBIX OKCHIOB (HaIpuMep, sl OKCHUA KaTbIIHS).
Peakuuu, xapakTepHble AJisi KUCIOTHBIX OKCHIOB (HapuMep, IJis yTIEKUCIOro rasa). Mzydenue 3aBUCUMOCTH pacCTBOPUMOCTH BELIECTBA OT



temnepatypsl. [lepechinieHHbIi pacTBop . [leMOHCTpanmoHHbIIi 3kcnepuMeHT .«OcHoBanus. TermoBoit 3pdexT peakuun TuapoKCHIa HATPHS C
YIJIEKUCIIBIM Fa30M»

TEMA 7

IIpakTukym Ne 2

CaoiicTBa pacTBOPOB 3JIEKTPOJUTOB

HNounble peakuyu. Y CIOBHS TPOTEKAHUS XUMUUYECKUX PEAKIIMH MEXK]y PAaCTBOPAMH 3JICKTPOJUTOB /10 KOHIa. CBOMCTBA KUCIOT, OCHOBaHU, OKCUIOB
u cojeil. Pelienne skciepuMeHTaIbHBIX 3a1a4.

9 kjaacc

IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Kiacca v BBeleHHe B Kypc 9 Kjacca

XapaKTepHuCTHKa 3JIEMEHTA 10 €ro MOJIOKEHUIO B IEPUOJUYECKON CUCTEME XUMHUUECKHX d1eMeHToB []. V1. MenneneeBa. CBoiicTBa OKCHIOB, KUCIIOT,
OCHOBAaHMH U COJIEH B CBETE TEOPHUH DJIEKTPOJIUTHUUECKON TUCCOIMALMYU U MIPOLECCOB OKUCIIECHUA-BOCCTAHOBJIEHUS. [ e HeTHUECKHe psAlIbl MeTAILIA U
HEMeTasla.

[TonsiTe 0 MepexoaHBIX dMIeMeHTax. AMMOTEPHOCTD. [ eHETHUECKUH Psil TIEPEXOTHOTO JIEMEHTA.

[Tepuoanueckuii 3aKOH U MEPUOIUYECKAs CUCTEMA XUMHUECKUX 3eMeHTOB [[. M. Menzeneesa B cBeTe yueHHUs O CTpoeHUH aroma. VX 3HaueHue.
JlaGopaTopHsblii onbIT. [lonyuenue u g3aumodeticmaue 2UOPOKCUOA YUHKA C pACMBOPAMU KUCTIOM U OCHOBAHULL.

TEMA 1

MeTanibl

ITonoxeHne MeTauioB B IEPUOAUYECKON CUCTEME XUMUYECKUX d11eMeHTOB 1. 1. Menneneesa. Meramumueckas KpucTauIMdecKas pelerka u
MeTajinueckas Xxumudeckas cBsizb. O0mue ¢puznueckue cBoiicTBa MetamioB. CIuiaBbl, X CBOMCTBA U 3HaYeHUE. XUMUYECKUE CBOMCTBA METAIJIOB KakK
BOCCTAHOBUTENEH. DIEKTPOXUMHUUECKUH Psi/i HANPSHKEHU METAJUIOB U €0 MCIOIb30BAHUE JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KOHKPETHBIX
MeTa/uioB. CriocoOBI MOTYyYEeHUS METAJIJIOB: TTUPO-, TUIIPO- U JIEKTpOMETAILTYprusi. Koppo3us MeTaljioB ¥ criocoObl OOpbOBI C HEM.

OO0mast xapakKTepUCTUKA MEJOYHBIX MeTanaoB. Meramibl B mpupoje. O6mue crocoOs! ux nonydenus. Ctpoenue atoMoB. Lllenounsie
MeETaJlJIbl — MPOCThIE BEUIECTBA, UX PU3NYECKUE U XUMHUYECKHE CBOMCTBA. BaxkHele coeAMHEHNS IEIOYHBIX METAJJIOB — OKCHIbI, THIPOKCUIBI U
COJH (XJIOPHIBI, KApOOHATHI, CyNb()AThl, HUTPATHI), UX CBOMNCTBA M MPUMEHEHHE B HAPOJHOM X03s1iicTBe. Kanuiineie yao0peHus.

OOmas xapakKTepuCTHUKA dJIeMeHTOB rinaBHo#d moarpynnsl Il rpynmer. Ctpoenue atomoB. [llenouno3eMenbHbIe METAILTBI — TMPOCTHIC
BEIIECTBA, UX (PU3NYECKUE M XUMUYECKHE CBOMCTBA. BaskHelIne cCOeIMHEHUS IEIOYHO3EMETbHBIX METAJUIOB — OKCH/IBI, THAPOKCUIBI M COJIH
(x;mopuibl, KapOOHATHI, HUTPATHI, CyIb(haThl U GocdaThl), UX CBOMCTBA U MPUMEHEHHE B HAPOTHOM XO3SIICTBE.

Anromuuuii. Ctpoenue atoma, GU3HMIECKUE U XUMUYECKUE CBOWCTBA IPOCTOTrO BemiecTBa. COeTMHEHUS AIFOMUHUS — OKCHUJ U THIPOKCHI, UX
amdoTepHbIid XxapakTep. Baxueimue conu anromunus. [I[puMeHeHne aTloOMUHNS U €70 COCTUHECHUM.

Kenezo. Crpoenue atoma, prusnyeckre 1 XUMUUECKHE CBOMCTBA MIPOCTOTO BEIIECTBA. | eHeTHUECKHUE PsiIbI Fe’" u Fe’". KauecrBenubie peakuuu Ha
Fe?" u Fe*'. Baxkneiimue conu xkesesa. 3HaueHHE JKeJe3a, €ro COSJMHEHUH U CIIJIABOB B MIPUPOJIE U HAPOJIHOM XO3SIMCTBE.



JemoncTpanuu. OOpasipl METOYHBIX U MIeTI0YHO3EMEIbHBIX MeTauioB. O0pasiibl crutaBoB. BzaumozeiicTBue HaTpus, JIMTHS U KaJIbLUs C BOAOH.
B3anmMopeiicTBrue HaTpust U MarHus ¢ Kuciaopoaom. BzanmopeiictBue MetamioB ¢ Hemetaiamu. [lomydenue rumpoxcuon xenesa (1) u (III).
JlabopaTopHsle onbITbl. Paccmompenue 00pazyos memannos. Bzaumooeticmeue memannog ¢ pacmeopamu kuciom u coneu. O3naxomueHue ¢
00pazyamu NPUPOOHbIX COCOUHEHUNl HaMPUs, Kalbyus, ATIOMUHUS U PYOaMU Jicellesd.

KonTpoabHas padora no teme: «MeTaljibh).

TEMA 2

MpakTukym Ne 1

CBoiicTBa MEeTAJIIIOB H UX COeTHMHEHUI

1. OcyiecTBiaeHNE HEMOYKH XUMUYECKUX IPEBPALICHU METAJIOB. 2. « DKCIIEPUMEHTAJIbHBIE 331Ul Ha pacliO3HaBaHHUE U MIOJIyYEHUE BEIIECTB»3.
«KauecTBeHHbIE peakMy Ha HOHBI METAJIOB)

TEMA 3

HemeTtanisl

OO01mas xapakTeprcTUKa HEMETaJIOB: TIOJIOKEHUE B epuoandeckoii cucteme /. V1. MenaeneeBa, 0cCOOCHHOCTH CTPOSHUSI aTOMOB,
3IEKTPOOTPHULATENBHOCTD KaK MEpa «HEMETANIMYHOCTHY, PSIJ dJIEKTPOOTpULATENbHOCTH. KprcTaimnyeckoe CTpoeHne HEMETaIOB — MPOCTHIX
BenecTB. Ayuorponusi. dusnueckue cBoiicTBa HeMeTauI0B. OTHOCUTENIBHOCTD MOHATUI «METaJD), «KHEMETAILD».

Bonopon. [lonoxenue B nepruoanuueckoi cucreme xumuueckux snemeHtoB 1. . MenneneeBa. CtpoeHne atoma u MojieKyJibl. duznueckue u
XMMHUYECKHE CBOICTBA BOJOPO/IA, €T0 MOITYYEHUE U IPUMEHEHNE.

OOmasa xapakTepucTuka ramorenoB. Crpoenue atomoB. [IpocTrie BemecTBa, ux GU3NIECKHUE U XUMUYECKHE CBOMCTBA. OCHOBHBIE
COEIMHEHMS FaJIOr€HOB (TaJOreHOBOJOPO/IbI U FAJIOT€HUbI), UX cBoMcTBa. KauecTBeHHas peakuus Ha xjaopua-uoH. Kpatkue cBeneHus o xJope,
opome, ¢rope u noze. [I[puMeHeHHe raJoreHOB U UX COSIMHEHNUN B HAPOTHOM XO35HCTBE.

Cepa. Crpoenue aToma, aJUTIOTPOIIHSI, CBOMCTBA U MpUMEeHeHHe poMOudeckoii cepbl. Oxcuapl cepol (IV) u (VI), ux nomydenue, cBOWCTBA U
npumeHeHne. CepoBOAOPOIHAS U CepHUCTAsA KUCIOThI. CepHasi KUCI0Ta U €€ COJIM, UX IPUMEHEHUE B HAPOJHOM XO03siicTBe. KauecTBeHHas peakuus
Ha cyJb(}aT-uoH.

A30T. CrpoeHne aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BeleCTBAa. AMMHAK, CTPOEHUE, CBOMCTBA, MOJy4YeHUE U npuMeHeHne. CoJi aMMOHUS, KX
coiicTBa u npuMeHenue. Oxcunel azota (II) u (IV). A3oTHas kucnoTa, ee cBoiicTBa U npuMeHeHne. HuTpaTsl 1 HUTPUTHI, IpobiieMa X COAEPIKaHUs B
CETbCKOXO035IMCTBEHHON MTPOyKIIMHA. A30THBIE yI0OpCHHS.

®ocdop. Ctpoenue aroma, alIOTPOIHsL, CBOMCTBA 0e10ro 1 KpacHoro ¢gocgopa, ux npuMmeHeHre. OCHOBHBIE coeuHeHus: okcua dpocdopa (V),
oprodochopnas kuciora u pocharer. DochopHbie yaoOpeHusl.

Yraepon. Crpoenue aroma, aJulOTPOIHs, CBOMCTBA aNTIOTPONTHBIX Moaupukaiuii, mpumenenne. Oxcunel yriepona (I11) u (IV), ux cBoiictsa u
npuMeHeHre. KauecTBeHHast peakiusi Ha yriieKuchblii ra3. KapOoHaThl: KajabIHUT, co/la, MOTAIl, UX 3HAY€HUE B IPUPOJIE U KU3HU YeJIOBEKa.
KauecTBeHnHas peakuus Ha KapOOHAT-HOH.
Kpemuuii. CtpoeHue atoMa, KpUCTAUTMUECKUN KPEMHUM, €ro cBoicTBa U npuMenenne. Oxcup kpemuus (IV), ero nmpupoiHbie pa3HOBUIHOCTH.
CunukaTel. 3HaUEHUE COEAMHEHNH KPEMHUS B )KMUBOM M HEXKMBOM npupoze. [IoHATHE 0 CUIIMKAaTHOM POMBIIIIEHHOCTH.
JdemoncTpanuu. OOpasiisl raJJoreHOB — MPOCTHIX BEMIECTB. B3auMoIeiicTBHE TaIOTEHOB ¢ HATPUEM, ATFOMUHKEM. BrITecHeHHne Xi0pom Opoma win
10/1a U3 PacTBOPOB UX COJIEH.



B3anmoneicTeue cepsl ¢ METaIIaMU, BOJOPOJIOM U KUCIOPOIOM.

B3anmoaeiicTBre KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO.

[Tornomienue yriieM pacTBOPEHHBIX BEUIECTB WK Ta30B. BoccTaHoBneHNe Meu u3 ee okcua yriem. OOpasibl MPpUPOIHBIX COSAMHEHHI XJI0pa, CEPHI,
dbocdopa, yrnepona, kpemuaus. OOpasibl BAKHEHUITUX 71 HAPOIHOTO X035HCTBA Cynb(paToOB, HUITPATOB, KapOoHaTOB, (pochaTtoB. OOpa3ibl CTEKIIA,
KepaMHKH, [IEMEHTA.

JladopaTopHble onbIThl. KauecTBeHHas peakius Ha xJopu-uoH. KadecTBeHHas peakuus Ha cyibdar-uoH. Pacmo3HaBaHue coseit aMMOHMS.
[Tomy4eHue yrieKucioro ra3a u ero pacrno3naBanue. KauecTBeHHas peakius Ha kKapOoHaT-uoH. O3HAKOMIJICHHE C IPUPOTHBIMH CHITHKATAMH.
O3HakoMJIEHUE C TPOAYKIUEH CHIIMKATHOW MPOMBIIIIJIEHHOCTH.

KonTpoabHas padora no teme: «Hemeramibi».

TEMA 4.

IMpakTnkym Ne 2

CBoIiCTBAa HEMETAJLJIOB H X COeANHEHU I

Pemrenue skcniepuMeHTanbHbIX 3a1a4 1o Teme «lloarpymnmna kucinopoga». PelieHue skcnepuMeHTalIbHBIX 3a7a4 110 TeMe «lloarpymnrsl a3oTa u
yriepona». [lomydenne okcunma yraepona (IV) m u3ydenuwe ero cpoiicTB. Pacmo3naBanne kapOOHATOB.

TEMA 5

Oprannyeckue coeuHeHUs

BemecTBa opranndeckue U HeOpraHM4eCKHe, OTHOCUTEILHOCTD MOHSITHSI «OpTraHHYeCKHe BerlecTBay. [[puauHbBl MHOTOOOpa3usl OpraHudecKux
cOoeTUHEHNH. XMMUYECKOE CTPOEHUE OPTaHUYECKUX COeTUHEHUH. MoeKysipHble U CTPYKTYpHBIE (POPMYJIbI OPraHUYEeCKUX BELIECTB.

MeraH u 3TaH: cTpoeHHe MOJIeKyJL. ['opeHue MeraHa u staHa. Jleruapuposanue staHa. [Ipumenenue meraHa.

XHUMUYECKOE CTPOCHHUE MOJIEKYJIbI 3THIICHA. J[BoiTHAsA CBs3b. B3auMoseiicTBre 3TUiIeHa ¢ BoAoW. Peakiuu nonumepusanuu stuwiieHa. [lonustriien u
€ro 3Ha4YcHHUE.

[TonsiTre 0 mpeAenbHBIX OTHOATOMHBIX CIIMPTaX Ha MpUMeEpax MeTaHoJia U 3TaHoJa. TpexaToMHbIN COUPT — TIULEPUH.

[TonsiTre 006 anpaeruAaxX Ha MPUMEPE YKCYCHOTO anbaeruna. OKMCIeHne albAeTuia B KHCIOTY.

OHOOCHOBHBIE TIPEIETbHBIC KAPOOHOBBIE KUCIOTH HA IPUMEPE YKCYCHOM KUCTOTHI. Ee cBoiicTBa n mpuMeHeHue. CTeapuHOBast KHCIIOTa Kak
MIPEJICTAaBUTENb KUPHBIX KAPOOHOBBIX KUCIOT.

Peakuuu stepudukany 1 NoHITHE O CIOKHBIX Apupax. KUphl Kak CI0KHbIE 3(UPHI MIHLIEPHUHA U KUPHBIX KUCIIOT.

[TonsiTrie 06 aMUHOKHKCIIOTaX. Peakiiny MOMUKOHACHCAIIMU. beku, UX cTpoeHrne U OUOIOTHYECKast POIb.

[TonsiTue 06 yrieBomax. [ mroko3a, ee cBolicTBa u 3HaUeHUE. Kpaxmait v 11esutrono3a (B CpaBHEHHH ), UX OMOJIOTHYECKAs POJTb.

JlemoHcTpanuu. Mozaenu MOJIeKyJl METaHa M IPYTUX yIiIeBoA0poAoB. B3aumoseiicTBue 3TuineHa ¢ OpoMHOI BOAOH U pacTBOPOM NEpMaHTaHaTa
kanusi. OOpa3ibl 3TaHoNa U ruiepuHa. KauecTBeHHas peakiysi Ha MHOroaTroMHble cupThl. [lonydenue ykcycHo-3TuinoBoro s¢upa. OMblUieHHE
xupa. BzanmoeiicTBre IIIFOK03bI C aMMUAYHBIM PaCTBOPOM OKcHJia cepedpa. KauecTBeHHas peakiius Ha KpaxMmal. Jloka3aTenbcTBO HAIUYHS
(YHKIIMOHATBHBIX TPYIIN B pACTBOPaX aMHMHOKHCIIOT. ['opeHre 0enkoB (IepCcTH Wil NTUYBUX MepbeB). L[BeTHBIC peakiinyu OEIKoB.
JlabopaTopHble onbIThl. V3rotoBiaeHue Mozenel MOJIEKyJl yriaeBo1opoaoB. CBoiicTBa riuuepuHa. B3aumoaeicTBue ritoKo3bl ¢ THAPOKCUAOM
Mmenu (I1) 6e3 HarpeBaHus U IpU HarpeBaHUU. B3auMoaeCcTBUE Kpaxmaa ¢ HOIOM.

TEMA 6



O0600meHne 3HAHUI 0 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI
DU3NYECKUI CMBICI TOPSIAKOBOIO HOMEPA 3JIEMEHTA B IEPUOJANYECKON CUCTEME XUMHUUYECKUX AneMeHToB J[. 1. MenzaeneeBa, HOMEpOB Meproia u
rpyIIibl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B MepUOAaxX U IpyIax B CBETE MPEACTABICHUI O CTPOCHUH aTOMOB
AJIEMEHTOB. 3HAYEHHE MEPUOANUECKOT0 3aKOHA.
Turnbl XUMHYECKHUX CBSA3EM M TUIIBI KPUCTAILNIMYECKUX PEIIETOK. B3aMMOCBA3b CTPOEHHUS U CBOMCTB BELIECTB.
Knaccudukanmst XuMuaecKuX peakiyii Mo pa3IuaHbIM MPU3HAKaM (YHCIIO M COCTAaB PearupyroInx U 00pa3yomUXCs BEMECTB; TeIIOBOM 3P eKT;
MCIIOJIb30BAaHUE KaTAJIM3aTOPA; HAIIPABIECHUE; U3MEHEHUE CTENICHEN OKUCIICHUSI aTOMOB).

[IpocTeie u cnoxHbIE BemecTBa. MeTaiisl U HeMeTasuibl. ['eHeTuyeckue psibl MeTasia, HeMeTaula U nepexogHoro Merasmia. OKcuabl
(ocHOBHBIE, aM(pOTEPHBIC U KUCIOTHBIE), THAPOKCUIBI (OCHOBaHMSI, aM(DOTEPHBIE TUAPOKCUIBI M KUCIOTHI) M COJIM: COCTaB, KIIaCCU(UKALIUS U OOIIIHe
XMMHUYECKHE CBOICTBA B CBETE TEOPUH IJIEKTPOJIUTHUECKON AUCCOLUAIINY U IPEJICTABICHHI O MPOIIeccaxX OKUCIEHUS-BOCCTAHOBIICHHUS.

TemaTH4ecKoe MIAHNPOBAHUE B TOM YHCIIE C YIETOM paboueill mporpaMMbl BOCITUTAHHS € YKA3aHHEM KOJIN4YeCTBa 4YacoB, OTBOAUMBIX HA
OCBOECHHE KAXKI0H TeMbI

8 kiacc
Ne HanmenoBanue temsl pa3ienos KomnnuecTtBo yacos
paszzaena

1 BBenenue 7

2 ATOMBI XUMHYECKUX IJIEMEHTOB 9

3. [IpocTeie BemecTBa 7

4. CoequHeHNsT XUMUYECKHUX DIIEMEHTOB 14

5 M3MeHeHus, NpOUCXOSIINE C BEIIECTBAMU 14

6 PactBopenue. PactBopsl. CBOMCTBA PACTBOPOB AIEKTPOIUTOB 17




68

9 kjaacc

Ne HanmenoBanue Temsbl pa3ienos KonnuecTBo 4acos
paszzena

1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kjlacca U BBEACHHUE B KypC 6
9 kiacca.

2 Metaisl 15

3. Xumnueckuii npaktukyM Nel. CBolicTBa METaJIJIOB U UX 3
COCTUHEHUN

4. Hewmeranmel 23

5 Xumnueckuil npaktukyM Ne2.CBoHCTBa METAJUIOB U MX 3
COCTUHEHUN

6 Opranuueckue BellecTBa 10

7 O06o00uieHne 3HaHU IO XMMHUU 32 KypC OCHOBHOM IIKOJIBI 8

68
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