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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA, KYPCA.

JIn4HOCTHBIE pe3yIbTaThl O0yUCHHUSL:
1) BocriuTaHue pOCCUHCKOM IpakIaHCKOW UICHTHYHOCTH: MATPUOTU3MA, YBaXKeHUs K OTeuecTBY, MPOLIOE U HACTOSIIEE MHOTOHAITMOHAIBHOTO
Haposa Poccun; oco3HaHue cBOei STHUUECKOW MPUHAAJIE)KHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYJIBTYphl CBOEIO HapoJla, CBOEro Kpasi, OCHOB
KyJIBTYpHOTO Hacienusi HapooB Poccun u yenoBeuecTBa; yCBOGHHE I'yMaHUCTUYECKHX, IEMOKPATHYECKUX M TPATUIIMOHHBIX IIEHHOCTEH
MHOTI'OHAI[MOHAJILHOTO POCCUHCKOI0 00IIECTBa; BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH U Aouira nepej Poauxoii;
2) ¢bopmMHpOBaHKE OTBETCTBEHHOTO OTHOILICHHS K YUE€HHIO, TOTOBHOCTH U CIIOCOOHOCTH 00yYaromUXCcs K CAMOPa3BUTHIO U CAMOOOPa30BaHUIO HA
OCHOBE MOTHBAIMH K 00YYEHHIO 1 [TO3HAHUIO, OCO3HAHHOMY BBIOOPY M ITOCTPOEHUIO JalbHENIIeH HHANBUAYAIbHOW TPaeKTOPUHN 00pa30BaHus Ha
0a3e OpUEHTUPOBKH B MUpe npodeccuii 1 npodecCnoHaATBHBIX MPEANOYTEHUI ¢ YIETOM YCTOHUMBBIX TTO3HABATENFHBIX HHTEPECOB, a TAKXKE HA OCHOBE
(bopMHpOBaHUS YBAXKHUTEIHHOIO OTHOLICHHUS K TPY/Y, Pa3BUTHUSA OIBITA YYaCTUS B COLIMATIBHO 3HAYMMOM TPYAE;
3) popmupoBaHUE ETOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTUKH,
YUUTBHIBAIOIIETO COLUMAIBHOE, KYJIbTYPHOE, 3bIKOBOE, TyXOBHOE MHOT000Opa3nue COBPEMEHHOI'0 MHpa;
4) dopmMHupoBaHKE OCO3HAHHOTO, YBAKUTEIHHOTO M TOOPOKETATEIHHOTO OTHOIICHHUS K IPYTOMY YeJIOBEKY, €r0 MHEHHIO, MEPOBO33PEHHIO, KYIIBTYpE,
A3BIKY, BEpe, TPAKIAHCKOM MO3UIUH, K UCTOPUH, KYJIbTYpE, PEJIUTUU, TPAJAULIUAM, A3bIKaM, LIEHHOCTSIM Hapoa0B Poccuu 1 HapoJ10B MUPA;
TOTOBHOCTHU M CITOCOOHOCTH BECTH AMAJIOT C APYTHMH JIOJABMHU M JOCTUTATh B HEM B3aMMOIIOHUMAHHS;
5) ocBOEHUE COLMATIBHBIX HOPM, ITPaBUJI IIOBEACHUS, pojiei u (GopM collManbHOM KU3HU B IPYIIAxX U COOOIIECTBAX, BKIKOYas B3pOCIbIE U
COIIMANIbHBIE COOOIIECTBA; YYaCTHE B IIKOJILHOM CAMOYITPABICHUH U OOIIECTBEHHOW KHU3HH B MPEJIENIaX BO3PACTHBIX KOMIIETCHIIUH C y4ETOM
PErMOHANbHBIX, 3THOKYJIBTYPHBIX, COLIUAIBHBIX 1 SKOHOMUYECKUX OCOOCHHOCTEH;
6) pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEILIEHUU MOPAJIbHBIX MTPOOJIEM HAa OCHOBE JINYHOCTHOTO BbIOOpA, POpMHUpOBaHUE
HPaBCTBEHHBIX YYBCTB U HPABCTBEHHOI'O NOBEJICHUS, OCO3HAHHOT'O ¥ OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHBIM IOCTYIIKaM;
7) dopMHupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMHU, JIETHMH CTApIIErO M MJIAJIIIETO BO3PACTa,
B3pOCIIBIMH B IIpolLiecce 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOMH, yueOHO-HUCCIIe0BATENbCKOM, TBOPUECKOM U APYTHX BUAOB JIEATEIBHOCTH;
8) hopmupoBaHKEe IIEHHOCTH 3JI0POBOTO M 0€30MMaCHOT0 00pa3a KM3HU; YCBOCHUE MPABWII MHIUBUIYATHHOTO M KOJUIEKTUBHOTO 0€30T1aCHOTO
MOBEJICHUSI B UPE3BbIUAHBIX CUTYAIMSIX, YTPOXKAIOIIUX KU3HU U 3[JOPOBBIO JIIO/IEH, MPaBHJI IOBEACHUS Ha TPAHCIIOPTE U HA 10pOTax;
9) popmupoBaHUE OCHOB PKOJIOTHUECKON KYIIbTYpPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO DKOJIOTHUECKOTO MBIIUICHUS, PA3BUTHE OIIBITA
HKOJIOTUYECKH OPHUEHTUPOBAHHOM pedIIeKCHBHO-OIIEHOUYHON U MPAKTHUECKOM JeSITeIbHOCTH B KU3HEHHBIX CUTYaIUSX;
10) ocozHaHmMe 3HAYCHHS CEMbH B )KM3HH YEJIOBEKA U OOIECTBA, IPUHATHE IEHHOCTH CEMEWHOM KHU3HH, YBAXHUTEIHHOE H 3a00TIIMBOE OTHOIICHHE K
YJieHaM CBOEH CEeMbH;
11) pa3BUTHE SCTETUUECKOTO CO3HAHUS YEPE3 OCBOCHHE XYI0’KECTBEHHOT0 Haceaust Hapo1oB Poccuu u Mupa, TBOpUECKOH AeITeIbHOCTH
ACTETUYECKOT0 XapakTepa.

Memanpeomemmuie pe3ynvmansl 00yICHHS:



1) yMeHHe caMOCTOATENIBHO ONPEAEIATh LeJIM CBOEr0 00y4YeHHUs], CTaBUTh U (POPMYIMPOBATh AJis ce0sl HOBBIE 3ajauu B yueOe U II03HaBaTelIbHON
JEeSATEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH II03HABATEILHOMN JCATEIBHOCTH;

2) yMeHHEe CaMOCTOATENNbHO IJIAHUPOBATh IYTH JOCTHKEHUS LIE€JIeH, B TOM YHCIIe aJbTepHATUBHBIE, OCO3HAHHO BBIOMPaTh Hanbosee 3 HeKTUBHbIE
CIOCOOBI pelIeHus1 y4eOHBIX U TO3HABATENBHBIX 33/1a4;

3) yMeHHEe COOTHOCUTbH CBOM JEUCTBUS C IUIAHUPYEMBIMH PE3yIbTaTaMH, OCYILECTBIIATE KOHTPOJIb CBOEH AEATENbHOCTH B IIPOLIECCE JOCTHXKEHUS
pe3yibTara, ONpeAesaTh CIOCOObI JSHCTBUI B paMKaX MPEIOKEHHBIX YCIOBHNA U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JICHCTBHUS B COOTBETCTBUH C
W3MEHSIIOIIEHUCS CUTYallueH;

4) yMeHHe OIICHUBATh MPABHJILHOCTh BBHITOJHEHUS y4eOHOM 3a/1auu, COOCTBEHHbBIE BO3MOYKHOCTH €€ PELICHUS;

5) Bi1afiecHHe OCHOBAMHU CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHSATHS PELIEHUH U OCYILECTBIEHUS] OCO3HAHHOTO BbIOOpa B yUeOHOM U 1T03HABATEIbHOM
NEeATEIbHOCTH;

6) yMeHHe ONpeseNsaTh NOHATHUS, CO3/1aBaTh 0000IEHHs, yCTaHABIMBATh aHAIOTUH, KJIACCU(PULIUPOBATh, CAMOCTOSATENILHO BEIOUPATH OCHOBAHUS U
KpUTEpUH I KJIacCU(UKALMY, YCTaHABIUBATh IPUYUHHO-CIIEACTBEHHbIE CBS3U, CTPOUTH JIOTHYECKOE PACCYkK/IEHUE, YMO3aKIIOUeHHE (MHAYKTUBHOE,
JeTyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBOJIBI,

7) yMeHUE cO3/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKK U CUMBOJIbI, MOJIEIM U CXEMBI JJIsl PELIEHUS Y4eOHbIX U IIO3HABaTEIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHHe OpraHn30BBIBATH YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JCATEIBHOCTD C YYUTEIEM M CBEPCTHUKAMU; pad0oTaTh MHANBUAYAIHLHO U B
rpyIe: HaXoIUTh 00lIee pelIeHre U pa3peniath KOH(IUKTH Ha OCHOBE COTJIaCOBaHMS IMO3ULMIA U yueTa MHTEPecoB; (opMyJInpoBaTh,
apryMEHTUPOBAaTh U OTCTaNBATh CBOE MHEHME;

10) ymMeHune 0CO3HAaHHO UCIOJIb30BAaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3a/laueil KOMMYHMKAILIUU /1711 BBIPAXKEHUS CBOUX UYBCTB, MbICIIEH U
NOTpeOHOCTEH; MIIAHUPOBAHUS U PETYIISIIIUN CBOEH AESITEIbHOCTH; BJIaJICHUE YCTHOM U MHUCbMEHHOM Peubl0, MOHOJIOTHYECKONW KOHTEKCTHON PEUbIO ;
11) dpopmupoBaHue u pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIIOJIb30BaHUs HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee - UKT
KOMITIETEHIINH ); pa3BUTUE MOTUBALIMU K OBJIAJICHUIO KYJIbTYpOIl aKTUBHOTO TOJIb30BAHMSI CJIOBAPSMU U IPYTUMH TOMCKOBBIMH CHCTEMaMU;

12) popMupoBaHue U pa3BUTHE SKOJIOTUYECKOTO MBIIIJICHNS, YMEHHE IPUMEHATh €r0 B MO3HABATENIbHONW, KOMMYHUKATUBHOM, COLIMAIbHON MPaKTHKE
1 Ipo(heCCUOHATIBHOW OpUEHTAIUH.

IIpenmeTHbIe pe3yJibTaThbl OCBOCHUS IPOTPAMMBbI Y4EOHOTO MpeaMeTa:
1) dopmupoBaHue MepBOHAYATIBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, MX MPEBPALICHUAX U IPAKTUYECKOM IPUMEHEHUH;
OBJIJICHHE MMOHATUITHBIM annapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;
2) oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOW HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX MPEBpaLeHUN
HEOpPraHMYECKUX U OPraHMYeCKHX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH KUBOUM U HEXXUBOW MPUPOJIbI; YIIyOJIeHHe NMpeACcTaBIeHI 0 MaTeprualbHOM
€IMHCTBE MUDA;



3) oBnajeHNEe OCHOBAaMM XMMHUYECKON TPAMOTHOCTH: CLIOCOOHOCTBIO aHATM3UPOBATh U OOBEKTUBHO OLICHUBATh )KU3HEHHbIE CUTYAILMH, CBSI3aHHBIE C
XMMUEH, HaBbIKaMH 0€3011aCHOT0 OOpaIlIeHus C BEIIECTBAMH, UCTIOIb3yEMbIMU B IIOBCEIHEBHOW KU3HHM; YMEHUEM aHAIM3UPOBATh U IUIAHUPOBATH
HKOJIOTUYECKU O€30I1acHOE MOBEJICHHUE B LIENIAX COXPAHEHUS 310POBbS U OKPYKAIOIIEH Cpebl;

4) dopmupoBaHKE YMEHHUI YCTaHABJIMBAThH CBSI3M MEX/1Y peaibHO HAOII0JaeMbIMU XUMUYECKUMU SIBICHUSMH U IPOIIECCAMH, TPOUCXOISAIINMU B
MHUKPOMHPE, 0OBACHATh IPUUUHBI MHOI000pa3ns BEIIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTAaBa U CTPOEHUS, a TAK)KE 3aBUCMOCTb ITPUMEHEH U
BEILIECTB OT UX CBOMCTB;

5) npuoOpeTeHue OMNbITa UCIIOIb30BAHMUS Pa3IMUHbIX METOJOB N3YUEHHs BELECTB: HAOIIOACHUS 3a UX IPEBPALICHUAMHU IPU POBEJCHUN HECTIOXKHBIX
XUMHAYECKHUX 3KCIIEPUMEHTOB C HCIIOJIb30BAaHHEM JIa00paTOpHOro 000py10BaHUs U IPHOOPOB;

6) popmMupoBaHuE NPEICTaBICHUH 0 3HAUCHUH XUMUYECKOH HayKH B PELICHUH COBPEMEHHBIX 3KOJIOIMYECKUX IPOOJIEM, B TOM YUCIIE B
MPEJOTBPALICHUN TEXHOTCHHBIX M SKOJIOTHIECKUX KaTacTpod;

7) nist caenbiX ¥ caaboBUAALIMX 00YYAIOUUXCs: BIaJIeHUE IPAaBUIIaMU 3aIIMCH XUMUYECKUX (POPMYJI C UCIIOJIB30BaHUEM pellbe(hHO-TOUEUHOH
cucteMmbl obo3Hauenuii JI. bpaitns;

8) 11 00yUaIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0OPOBbS: BJaJICHHE OCHOBHBIMU JIOCTYITHBIMU METOAAMHU HAYYHOTO [TO3HAHMUS,
UCIOJIb3YEMBIMU B XUMUH.

B pe3yabTare n3yyeHuss XMMHUH Ha 6a30BOM YPOBHE YYeHMK HAYYHUTHCSI MOHUMATh:

*eaxcHelimiue XumMuyecKkue nOHAmMUA: BEIeCTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHAs aTOMHAS U MOJIEKYJISIpHAsl MacChl, HOH,
AJUTOTPOIIUSL, U30TOIBI, XUMUYECKAS CBSI3b, AJIEKTPOOTPHUIIATEIIFHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BeM,
BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, pACTBOPBI, SJIEKTPOJIUT U HEANEKTPOIIUT, IEKTPOIUTHIECKAs AUCCOLMALINS, OKUCIUTEb U
BOCCTAaHOBHUTEJh, OKUCJIICHUE M BOCCTAHOBJIEHUE, TETUIOBOM A(D(PEKT peakivu, CKOPOCTh XUMUUECKON PEaKIUM, KaTallu3, XHMUYECKOE PAaBHOBECHE,
YTIEPOHBIN CKeNeT, PyHKIIMOHAIbHAs TPYIa, U30MEPHS , TOMOJIOTHS;

*OCHOGHbIE 3AKOHBI XUMUU: COXPAHEHHUS MACChI BEIIECTB, OCTOSIHCTBA COCTaBa, MIEPUOINUECKHUI 3aKOH;

*O0CHOGHbIE meopuu Xumuu: XUMIYECKOUN CBS3H, SJIEKTPOJIUTUUECKON TUCCOLIMAIINH, CTPOEHUS OPTaHUYECKUX COETMHEHUIA;

*gaxcHelluiue 6euiecmea U Mamepuaivl: OCHOBHBIE METAJUTBI M CIUIABBI; CEpHAsi, COJISTHASI, a30THASI M YKCYCHAsl KUCJIOTHI; IIEJI0YH, aMMHaK,
MUHEpalbHbIE YI0OpEHUs, METaH, ITUJICH, alleTUJIeH, OEH30I1, 3TaHOJI, )KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KJIeT4aTka, OelKH, UCKYCCTBEHHbIE
Y CHHTETUYECKHE BOJIOKHA, Kay4yKH, MJIACTMACCHI;

YMeTh:
*Ha3vl6amp U3y4YCHHbBIE BEUIECTBA MO «TPUBUATBLHONY» WM MEXIYHAPOAHOW HOMEHKIIATYPE;



*onpeodenamp: BAICHTHOCTb U OKUCJIEHUS! XMMUYECKUX 3JIEMEHTOB, TUIl XMMUYECKOU CBSI3M B COCAMHEHUSIX, 3apsA]l HOHA, XapaKTep CPe/Ibl B BOAHBIX
pacTBOpax HCOPraHU4ICCKUX COCHHHCHHﬁ, OKHCIIUTEIIb U BOCCTAHOBUTECIIb, ITPUHAIJIC)KHOCTE BCILIECTB K pa3JIMYHBIM KiIaCCaM OPraHM4YCCKUX COCHHHCHHﬁ;
*xapakxmepu3o06amp: >I€MEHTHI MAJIBIX MIEPHOIOB 10 UX MOJOXKEHUIO B Iepuoandeckoit cucreme J[.1. MenneneeBa; o0mye XUMUYeCKAE CBOMCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX U OPTAHMYECKUX COCAUHEHUIN; CTPOCHHE U XUMHUYECKHE CBOMCTBA U3YUEHHBIX
OPraHNYeCKUX COCIUHECHUM;

*00bACHAMb: 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOSHUS; IPUPOIY XUMUUECKON CBA3H (MOHHOM, KOBAJIEHTHOM, METAINTUYECKOM ),
3aBUCHMOCTh CKOPOCTH XMMHYECKON PEeaKIMK 1 TIOJI0KEHUSI XUMUYECKOTO PABHOBECHSI OT PA3IMIHBIX (PaKTOPOB;

*@bINOJIHAMb XUMUYECKUI IKCREPUMEHM TIO PACTIO3HABAHUIO BAXKHEUIIINX HEOPraHUYECKUX U OPIraHMYECKUX BEIIECTB;

*nPo6ooums CaMOCTOSTEIBHBIN MTOMUCK XUMUYECKOW MH(OPMAIIUU C HCIIOIH30BAHUEM Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHEeTa); NCIOIb30BaTh KOMIIbIOTEPHbIE TEXHOJIOTUH ISl 00paOOTKH U Mepeiadll XUMUYECKON

nHGOpPMAINY U €€ TIPEACTABICHUS B Pa3IMUHBIX (hopmax



YUEBHO -TEMATHYECKHMM ILIAH

Ne Ha3zBanue pa3nesia u TeMbl daexktpon | Koua-Bo N3 mux
n/m -pecypcbl Jac JlaGopa | Ilpaktm | Konrpo
TOPHBbIE yecKue JIbHbIE
Crpoenue BemecTBa (9 yacoB)
1 OCHOBHBIE CBEJIEHUS O CTPOEHUHU aTOMa resh.edu.ru 1
2 [Tepuonuueckas cucrema xumudeckux sneMentoB J[.M. Menpaeneesa u resh.edu.ru 1 1
YUEHHUE O CTPOEHUH aToMa
3 dunocodckue ocHOBBI 00ITHOCTH [leproanyeckoro 3aKkoHa U TEOPUHU resh.edu.ru 1
XHUMHAYECKOTO CTPOCHUS
4 HMonHasg xuMnyeckast CBsi3b MOHHBIE KPUCTAJUINYECKUE PEIIETKH resh.edu.ru 1
5 KoBasienTHast XxumHuueckas CBsi3b. ATOMHbBIE U MOJIEKYJIIPHBIE resh.edu.ru 1 1
KPUCTAUTNIECKNE PEHICTKU
6 Mertanyeckas XMMUYeCKas CBSI3b resh.edu.ru 1
7 Bonopoanast xumudeckast CBsA3b resh.edu.ru 1 2
8 [Tonumepsl resh.edu.ru 1 1
9 JlucriepcHbIe CHCTEMBI resh.edu.ru 1 1
Xumnueckue peakunu (12 yacon)
10-11 | Kiaccugukanus XuMHYECKUX peaKLuii resh.edu.ru 2 2
12 CKOpOCTh XMMHUYECKOHN peaKIuu resh.edu.ru 1 1
13 | O6paTuMOCTh XUMHUYECKUX peakiiii. XMMHYECKOe paBHOBECHE U CIIOCOOBI resh.edu.ru 1
€ro CMEIIEeHUS
14-15 | T'ugponus resh.edu.ru 2 1
16 | OxucCIUTENbHO—BOCCTAHOBUTEIIBHBIC PEAKIIUU resh.edu.ru 1 1
17-18 | DnexTponu3 pacTBOpPOB U paciuiaBoB. [IpakTuyeckoe npuMeHeHue resh.edu.ru 2
AIEKTPOJIN3A
19 | HpakTrnyeckas padora Nel. Pemenue skcriepuMeHTaIBHBIX 3324 110 TEME resh.edu.ru 1 1
«XUMHYECKasi peaKIus»
20 | O6oOmeHwe 1 cucTeMaTu3anus 3HaHuK 1o Teme: «CTpoeHue BelecTBa. resh.edu.ru 1
XUMHUUEcKasi peakius»
21 | KonTpoJnHasi pa6ora o teme: «CTpoeHHe BelecTBa. XUMHUIECKask PEaKInsy 1 1

BemecTBa n ux cBoiicra (9 4yacon)




22 | Meramibl | resh.edu.ru 1 1
23 Hewmeramnnsl. biaropoanasie rasb resh.edu.ru 1 1
24 | KuciaoTel HEOpraHMueCcKHe U OpraHuvecKue resh.edu.ru 1 2
25 | OcHOBaHUS HEOPTaHUUYECKHE U OPTaHUYECKUE resh.edu.ru 1 1
26 | AmdoTrepHbIe COCTUHEHUS] OPTAHUYECKUE M HEOPTaHUIECKHE resh.edu.ru 1 1
27 | Conu resh.edu.ru 1 1
28 | lIpakTuuyeckas padora Ne2. Perrenune sKkcriepuMeHTaIbHBIX 3a1a4 110 Teme: | resh.edu.ru 1
«BemecTBa U UX CBOKWCTBa»
29 O0o01IeHrE U cucTeMaTU3als 3HAaHUN 10 TeMe: «BemecTBa u ux ceoiicteay | resh.edu.ru 1
30 | KonTpoabHasi paGora no teme : «BemniecTBa 1 X CBOMCTBaY 1
XuMHUs1 U COBpeMeHHOe 001ecTBO (4 yaca)
31 | Xummudeckasi TEXHOJIOTHUS resh.edu.ru 1 1
32 | Xummndeckasi rpaMOTHOCTh KaK KOMIIOHEHT O01el KyJIbTyphl YelOBeKa resh.edu.ru 1
33-34 | IloBTopenne kypca 11 kmacca resh.edu.ru 2
Bcero 34 19




Conep:xaHnue NnporpaMmal
Crpoenue BemecTBa(94acos)

OcHosHbie ceedeHust 0 cmpoeruu amoma. SIIpo: MPOTOHBI U HEUTPOHBI. M30TOMBl. DIEKTPOHBI. DIEKTPOHHAS 000710YKa. DHEPreTHYCCKUN YPOBEHbD.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 MeproAoB nepuoauueckoit cucremsl 1. M. MenneneeBa (mepexoIHbIX
anemeHToB). [ToHsTHE 006 OpOUTANSX. S- U p-OpOUTAIH. DIEKTPOHHBIE KOH(PUTYpaAIITK ATOMOB XUMUYECKHX JIEMEHTOB.

Ilepuoouuecxuii 3akon /[. M. Menoeneesa 6 ceeme yuenus o cmpoeHuu amoma.

Otkpeitue JI. Y. MenneneeBbIM nepuoanyeckoro 3akoHa. Ilepuoanueckas cucrema xumuueckux siemenToB [[. M. MenneneeBa - rpaguyeckoe
0TOOpaKeHHE TEePUOTUIECKOro 3akoHa. DHU3MUECKUIl CMBICI MOPSAKOBOrO HOMEpa 3JJIeMEHTa, HOMepa IMepHoAa W HOMepa Tpymibl. BaieHTHBIE
3JIeKTPOHBI. [IpuunHbEl N3MEHEHHs CBOMCTB 3JIEMEHTOB B IIEPUOIaX U Ipynnax (MIaBHBIX HOATPYIAX).

[Tonoxkxenue BOJOPOJIa B MEPUOJUYECKON cUCTEME. 3HAYEHHE MEPUOUYECKOr0 3aKOHA M MEPUOJIMYECKON CHUCTEMbl XMUMHUYECKHX 3jeMeHToB JI. U.
MenaeneeBa [uisl pa3BUTHS HAYKW U IOHUMAaHUS XUMUYECKOW KapTUHBI MUPA.
JdemoncTpanuu. Pazimnunbie GopMbl IEPHOIUYECKON CUCTEMBI XUMHUECKHX d1emMeHToB J[. M. MeHneneena.

JIabopaTOpHBIH ONbIT. l KOHCTp}fI/IpOBaHI/IC HepHOHquCKOﬁ Ta6J'II/II_[bI QJICMCHTOB C UCIIOJIb30BAHHUEM KaPTOUYCK.

Honnas xumuueckas cés3b. KaTHOHBI 1 aHUOHBI. KJ'IaCCI/I(I)I/IKaI_[I/ISI HOHOB. MoHHEIE KPpUCTANIMYCCKUC PCUICTKHU. CBoiicTBa BC€HICCTB C OTUM THUIIOM
KPUCTATNINYCCKUX PCIICTOK.

Kosanenmnas xumuueckas cea3v. DIEKTPOOTPULATENbHOCTh. llodsipHas ¥ HemosisipHas KoBajJeHTHbIE CBsA3U. Jumousb. IlodspHOCTh CBs3M M
MOJISIPHOCTh MOJIEKYJbl. OOMEHHBIH U JIOHOPHO-AaKIENTOPHBIH MeXaHU3Mbl OOpa30BaHUS KOBAJEHTHOM CBA3M. MOJeKysspHble U aTOMHbIE
KpUCTaJIIM4eckue pemeTku. CBOHCTBA BEIIECTB ¢ ATUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

Memannuyeckasn xumuueckas ca3b. OCOOEHHOCTH CTPOSHUS aTOMOB METAJUIOB. MeTaJunuecKkasi XMMHUECKasi CBSI3b U MeTaJUInYecKast
KpucTaJmnyeckast pemerka. CBoHCTBa BEIIECTB ¢ ITUM TUIIOM CBSI3U.

Booopoonas xumuueckas cés3b. MexxMonekynsipHas 1 BHyTPUMOJIEKYIJISIpHAsl BOJAOPOAHAs CBsI3b. 3HAUEHUE BOJOPOIHOM CBSI3U I OpraHU3aluu
CTPYKTYp OMOTOIMMEPOB.



IHonumepor. [InacTMacchbl: TEPMOILIACTBI U PEAKTOIUIACTHI, X MPEACTABUTEIHN U IpUMeHeHHe. BonokHa: npupoaHble (pacTUTEIbHbIC U )KUBOTHBIC) U
XUMHUYECKHE (MCKYCCTBEHHBIE U CUHTETUUECKHE), UX IIPEICTAaBUTENN U IPUMEHEHUE. [ a3000pasnoe cocmosanue eujecmea. Tpu arperaTHeIX
cocTostHUS BoJIbl. OcOOEHHOCTH CTPOEHUS Ta30B. MoJsipHbIi 00BEM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOJHBIX CMECEN: BO3yX, IPUPOIHBIN ra3. 3arpsisHeHrue aTMocheps! (KUCIOTHBIE JOXKIH, MTapHUKOBBIN 3 dekT) u 6opnrda
¢ HuM. [IpencraBurenn ra3o00pa3HbIX BEIECTB: BOJIOPOI, KUCIOPO, YIIIEKHCIBIN Ta3, aMMHaK, 3TWIEH. VX nmoixydeHue, coOupanue U pacro3HaBaHHeE.

Kuoxoe cocmosanue sewyecmsa. Bona. IlorpebiieHre Bobl B ObITY M Ha IPOU3BOCTBE. JKECTKOCTh BOBI U CIIOCOOBI €€ ycTpaHeHUs. MUHepasIbHbIe
BOJIbl, UX UCIOJIb30BAHUE B CTOJIOBBIX U JIeUeOHbIX LeaX. JKunkue KpucTanisl U UX IPUMEHEHHE.

Tsepooe cocmosinue geugecmaa. AMopdHbIE TBEpAbIE BEIIECTBA B IPUPOJIE U B )KU3HH YEJIOBEKA, UX 3HAUCHUE U IIPUMEHEHHE.
Kpucrannuueckoe cTpoeHue BELIECTBA.

Hucnepchvie cucmemu. Ilonsatue o pucnepcHsIx cucteMax. JucnepcHas ¢asa u gucnepcuoHnHas cpena. Kiaccuukanus TUCepcHbIX CUCTEM B
3aBUCUMOCTH OT arperaTHoro COCTOSIHUS AUCIEPCHON cpebl U AUcTepcuoHHOM (a3bl. ['pyboaucnepcHble CUCTEMBI: 3MYIbCHH, CYCIIEH3UH, a3p 030JIH.
ToHKoaUCTIEpCHBIE CUCTEMBI: T€IU U 30J1U.

Cocmae sewgecmsa u cmeceli. BemectBa MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIECTB.

[TonsiTHe «Hoas» U €e Pa3HOBUIHOCTU: MAcCOBas (J10JIs SJIEMEHTOB B COSAMHEHUH, OIS KOMIOHEHTA B CMECH - JIOJIsl IPUMECEH, T0JI1 paCTBOPEHHOTO
BEIIIECTBA B pacTBOpE) U 0ObeMHas1. J[0J1s1 BbIXO/a MPOYKTa PEaKIIUU OT TEOPETHUECKH BO3ZMOMKHOTO.

JdemoHcTpanuu. Mojens KpUCTATMYECKON pereTku xyopuna Hatpus. OOpasibl MUHEPAJIOB C HMOHHOW KPUCTAUIMUECKOW PEIIEeTKOM:

KaJblMTa, rajguta. MoJenn KpUCTAUIMYECKHX PELIETOK «CyXOro Jjbpaa» (uinu Hona), anmasa, rpadura (mnm kBapua). Moaens monexyisl JITHK.
O6pa3upl mnactMmace (¢penonodopmManbAeTUaHbIC, TOJIUYPETaH, MOJIUAITHIICH, MOJUIIPONIICH, MOJUBHHWIXJIOPUA) U u3nenus u3 Hux.OO0pasisl
BOJIOKOH (ILIEPCTh, LIEJK, alleTaTHOE BOJIOKHO,
KallpoH, JaBCcaH, HEWIOH) U u3zenust u3 Hux. OOpas3ipl HEOPraHMUYECKUX MOJIMMEPOB (cepa IMacTHyecKas, KBapll, OKCHUJl aJFOMHHMUS, PUPOIHBIE
AJIFOMOCHUIIMKATHI). MoJiens MoJsipHOro oObema ra3oB. Tpu arperaTHbIX COCTOSIHHS BOjbl. OOpa3ipl HAaKUNM B YaiiHMKE W TpyOaxX LEHTPaIbHOIro
otoruieHus. JKecTkocTh BOJIbI U ciocoObl ee ycrpaHeHus. [Ipubopsl Ha kuakux Kpuctamiaax. O0pasibl pa3auyHbIX JUCIEPCHBIX CUCTEM: SMYJIbCHH,
CYCIeH3Hii, a’po3oJeid, reneit u 3oi1ei. Koarymsuus. Cunepesuc. Dpdext Tunmans.

JIabopaTopHbIE ONbITHI. 2. OHpCI[CJ]CHI/IC THIIA KpHCT&HJ’IH‘ICCKOﬁ PCHICTKU BCHICCTBA U OITMCAHHUE €TI0 CBOMCTB. 3.
O3HaKOMJIEHHE C KOHHGKHI/Ieﬁ IMOJIMMEPORB: IJIACTMACC U BOJIOKOH U U3ACIIUA U3 HUX. 4. UcnpiTaHuE BOJBI HAa KECTKOCTb.




YcrpaHeHue )KeCTKOCTH BOJIBI. 5. O3HAKOMIICHHE C MHHEPAJIbHBIMU BofaMu. 6. O3HAKOMJICHHE C IUCIIEPCHBIMU CHCTEMaMH.
IIpakTH4ueckas padora Nel. [Tonydenue, coOupanne U pacrio3HaBaHUe ra30B.

Xumnueckue peakunu(12 yacos)

Peaxyuu, uoywue de3 usmenenus cocmasa eeujecms. AIOTPONs U aJUIOTPOIHbIE BUAOU3MEHEHUS. [IpUYnHbI aJUIOTPOIINY Ha IIpUMeEpe

Mo KA Kuciaopoaa, yriaepoaa u gpocdopa. O30H, ero Ouosoruueckas poiib. M3oMepsl 1 u3omMepusl.

Peakyuu, uoywue c usmenenue cocmasa eewjecmsa. Peakium coeiMHEHNs, pa3JIoKeHUs, 3aMEIIEHHs 1 0OMeHa B HEOPraHNUECKON U OPraHU4YeCKOM
xuMuu. Peakunu 3k30- ¥ sHA0TEpMUYEcKue. TemnoBoil 3pPekT XMMUYECKON peaklui U TEpPMOXUMHUYECKHE ypaBHEHUs. Peakiuu ropeHus, kak
YaCTHBIN CIydald S9K30TEPMHYECKUX PEaKIIHi.

Ckopocmb xumuueckoti peakyuu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKLIMK OT MPUPOBI pEarupyroIUX BEIECTB, KOHLIIEHTPALMH, TEMIIEPATYPBI,
IIJIOIIAM TIOBEPXHOCTH COIIPUKOCHOBEHUS M KaTaim3aTopa. Peakuuu romo- u rereporeHnsie. [lonstrue o xaranuse n karaauzaropax. OepMeHTHI Kak
OMO0JIOrMYeCKHEe KaTalu3aTOPbl, 0COOEHHOCTH X (YHKIIMOHUPOBAHMUS.

Obpamumocmob xumuueckux peaxyuti. Heodpatumsie n oOpatuMble XuMudeckue peakuuu. CoCcTosHNE XUMUYECKOTO paBHOBECHS ISl 00PaTUMBIX
XUMHYECKHUX peakiuid. CrtocoObl CMENICHUS XUMHUYECKOTO PABHOBECHS Ha TIPUMEpE CHHTE3a aMMuaka. [loHsaTre 00 OCHOBHBIX HAYyYHBIX MPUHITUTIAX
MIPOM3BOJICTBA HA MPUMEPE CUHTE3a aMMHAaKa UM CEPHOM KUCIOTHL. Po/ib 60061 8 Xumuieckou peakyuu. VictTuanabie pacTBOpbl. PacTBOpUMOCTH U
KJIAaCCU(UKALIUS BEUIECTB 110 ATOMY MTPU3HAKY: PACTBOPUMBIC, MAJIOPACTBOPUMEIC U HEPACTBOPHMBIE BEIICCTBA.

DNEKTPOIUTHI U HEAJIEKTPOIUTHL. DIIEKTPOIUTHYECKas Aucconuanusi. KuciaoTel, OCHOBaHMS M COJIM C TOYKU 3PEHUSI TEOPUU DIEKTPOIUTHUECKON
JIMCCOIAINM.

XUMHYECKHE CBOWMCTBA BOJBI, B3aUMOJCHCTBHE C METAJJIaMH, OCHOBHBIMU W KHUCIOTHBIMM OKCHJIaMH, pa3JIO)KeHHE U 00pa3oBaHHE
KpUCTAINIOTUAPATOB. Peakiuu ruapaTaii B OpraHu4ecKol XUMHH.

Tuoponuz opeanuueckux u neopzanuueckux coeounenuti. HeoOpaTumbiii rugponns. OOpaTumblii THApOIM3 cojeil. ['maponn3 opraHudeckux
COCIMHEHHMM M €ro MPAKTUYECKOE 3HAYEHWE I IMOJIYy4YEHUs TUAPOIM3HOIO CIHpTa M MbUIA. bronormdeckas poijib TMAPOIN3a B INTACTUYECKOM M
HHEPreTUYEeCKOM OOMEHE BEIECTB U SHEPTUH B KIIETKE.

OxuciumenbHo—80CCMAaHO8UMENbHbLE peakyuu. CTeneHp OKHUCIICHUS. OHpCZ[CJ'ICHI/IC CTCIICHU OKHCIJICHHA II0 (bopMyne coenuHeHus. IlonsTue 00
OKHCJIIMTCIIbHO-BOCCTAHOBUTECIIbHBIX PCAKIIHAX. OxmucieHue u BOCCTAaHOBJICHHEC, OKHCIIMTECIIb 1 BOCCTAHOBUTCIIb.

Onexmponu3. DAEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN IpoLecc. DIEKTPOJIU3 paclllaBOB U PACTBOPOB Ha NMPHMEPE XJIOpUIA HATPHUS.
IIpakTueckoe NpUMEHEHHUE IEKTPOIN3a. DIEKTPOIUTUUECKOE ITOITYUEHUE AITFOMUHHUSL.



Jemoncrpamuu. [IpeBpamenue kpacHoro ¢ocdopa B 6ensiit. O3onarop. Mogenu mMosiekyn H-OyTaHa U M300yTaHa. 3aBHCUMOCTh CKOPOCTH
pEaKIMK OT IPUPOABI BEIIECTB Ha IPUMEpE B3aUMOJIEHCTBHS paCTBOPOB PA3IMYHBIX KUCIOT OJAMHAKOBON KOHIIEHTPALUHU C OJUHAKOBBIMU IPAHYyJIaMU
LMHKA W B3aUMOJCHCTBUS OJIMHAKOBBIX KYCOUKOB pa3HBbIX METAJUIOB (MarHus, LIMHKA, JK€JIe3a) C COJSIHOM KUCIoToW. B3aumopeiicTBue pactBopoB
CEpHON KHUCIIOTHI C PACTBOPAMM THOCYJb(aTa HATPUS pa3IMYHOM KOHLEHTpAlMM U TemiepaTypbl. Moenp Kunsiero cios. PasnoxeHnue nepokcuia
BOJIOpOJIa C MOMOIIBI0 KaTanu3aTopa (okcuaa mapranna (IV)) u xaramasel celporo msica u ceiporo kaprodens. IIpumepsl HeoOpaTUMBIX peaKIIHid,
UAYIIUX ¢ 00pa30BaHUEM OcajiKa, ra3a UM BoAbl. B3aumoaelicTBue auTus U HaTpus ¢ Bogol. [Tonyuenue okcuna gpochopa

V) U pacTBOpEHHE €ro B BOJE; HCIBITAHHE IOJYyYEHHOro pacTBopa jJakMmycoM. OOpaslbl KpHUCTaIOTUAPAToB. lcmbiTaHue pacTBOPOB
AJICKTPOJIUTOB M HEIJIEKTPOJIUTOB HA MPEAMET IAUCCOLMAIMU. 3aBUCUMOCTH CTENEHHU AJICKTPOJUTHUYCCKON IUCCOLMAIIMM YKCYCHOW KHCJIOTBI OT
pazbaBienus pactBopa. ['maponus kapOuna xaibuus. ['uaponus kapOOHATOB IIETOYHBIX METAUIOB U HUTpaToB HuHKa uian cBuHNa (II). Ilomyuenue
Mbu1a. [Ipocreiiiye OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMHU; B3aUMOJICHCTBUE LIMHKA C COJITHOM KHCIOTOM M jKelie3a C PacTBOpPOM cyibdaTa
meau (II). Mogens anexkTponuzepa. MoJenb 3IeKTPOIU3HON BaHHBI JIsI TOJTYYECHUS aTFOMUHUS.

JlabopaTopHble onbIThI. /. Peakuus 3amelieHuss MeIu KEJIe30M B pacTBOpe MEAHOro kymopoca. 8. Peakiuu, maymme ¢ oOpazoBaHUEM
ocaska, raza u Bojael. 9. [lomyueHue kKucimopoja pasziioKEHHEM MEPOKCHAA BOJIOpOJA C MOMOIIbl0 okcuaa mapranua (IV) m karamassl ChIporo
kaprodens. 10. [Tonydyenune Bogopoa B3auMoIeCTBUEM KUCIOTHI ¢ HIMHKOM. 11. Pa3nuyHble ciydau ruipoiausa comeil.

BemecTBa u ux cBoiictrBa(94acon)

Memannvi. B3aumojeiicTBue METAUIOB € HEMeTalaMH (XJI0poM, Cepod M KHCIOpoAoM). B3ammojeilicTBue MIETOYHBIX M IIEIOYHO3EMETbHBIX
METAJIJIOB C BOAOW. DIIEKTPOXUMUYECKHI Psii HANpsHKEeHUH MeTaiioB. B3anuMozeiicTBre METAIOB ¢ pacTBOPaMU KUCIIOT U COJIel. ATTIOMUHOTEPMUSI.
B3aumoneiicTBre HaTpusi ¢ TAHOJIOM U (PEHOJIOM.

KOppOSI/IH MeTaiuioB. [IoHSITHE 0 XUMHUYECKOM U BHCKTpOXHMquCKOﬁ KOppO3ruu MCTAJIJIOB. CnocoOb1 3aIlUThI MCTAJUIOB OT KOPPO3HH.

Hememannwi. CpaBHMUTENbHAs XapaKTEPUCTUKA TaJOr€HOB Kak HaWOojee TUMHMYHBIX IpeJcTaBUTeNed HemeTamaoB. OKHCIUTEIbHBIE CBOMCTBa
HEMETAJJIOB  (B3aMMOJEHCTBHE C MeETajllaMd U  BOJOpoAOM). BoccraHoBUTeNbHbIE CBOWCTBA HEMETAJUIOB (B3auMOJeEiicTBHE ¢ Oojee
ANEKTPOOTPHULATENbHBIMIA HEMETAIIIAMU U CIIOKHBIMU BELIECTBAMHU-OKUCIUTEISIMN).

Kucnomur neopeanuueckue u opeanuueckue. Kiaccupuxanus kuciaor. XUMHYECKHE CBOICTBAa KHCIOT: B3aMMOJEHCTBHE C MeTaJUIaMH, OKCHUIaMHU
METaJIJIOB, THAPOKCHAAMU METAJIJIOB, COJISIMHU, cnUpTamu (peakius stepudukanuu). OcoOble CBOICTBA a30THOM M KOHIIEHTPUPOBAHHOM CEpHOM
KHCIIOTBHI.



Ocnosanus HeopeaHuvecKkue u opecanudeckue. OCHOBaHI/IH, ux KHaCCI/I(bI/IKaHI/ISI. XUMUYECKHUE CBOMCTBaA OCHOBaHMHIL:
BSaHMOHCﬁCTBHe C KUCJIOTaMH, KUCJIOTHBIMH OKCHJaMH U COJISIMU. Paznoxenue HEPACTBOPHUMBIX OCHOBaHHH.

Conu. Knaccudukanus coneid: cpeHue, KUCIIbIe U OCHOBHBIC. XMMHUYECKHAE CBOWCTBA COJICH: B3aUMOJICHCTBHE C KUCIIOTaMH, IIEII0OYaMH, METaJUIAMU U
coisimu. IlpeacraButenu coneld M UX 3HaueHHE. XJIOPUJ HATpUsA, KapOoHAT Kanbuus, ¢ochaTt Kanpus (CpeaHue CONN); THAPOKApOOHATHI HATPUS H
aMMOHUS (KHUCITbIE COJIN); TUIpokcokapOoonar meau (1) - mamaxut (OCHOBHASI COJIb).

KauecTBeHHbBIE peakiiy Ha XJIOpUI-, Cylb(dat-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUs1, KaTuoHsbl kenesa (1) u (II). I'enemuueckas ceazv meacoy
KAaccamu HeopeaHu4eckux u opeanuieckux coeounenui. IToHsITHEe 0 TeHeTUUECKOH CBSI3U U T€HETUYECKUX psaax. [ eHeTuueckuil psii MeTaa.
I'enernueckuii pan Hemetamuia. OCOOEHHOCTH T€HETUYECKOTO Psifia B OPraHUYEeCKOW XHUMHUH.

Jemoncrpannu. Komtekuus o6pa3noB MeTauioB. B3aumojeilicTBue HaTpus M CypbMbI C XJIOPOM, elle3a ¢ cepoil. l'opeHue marHus u
AIIOMUHHSL B KUCJIOpoAe. B3auMozaeicTBue IIEI0YHO3EMENBHBIX METAUIOB C BOAOW. B3amMoneicTBHe HaTpus C 3TAHOJIOM, LIMHKA C YKCYCHOH
KHUCIOTON. AmfoMuHOTEpMHUS. B3aumopaelicTBie Meu ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTOH. Pe3ynabTaTel KOppO3UU METAUIOB B 3aBUCUMOCTH OT
ycioBuil ee nporekanus. Kosneknus oOpa3noB HemeTauioB. BzaumonelicTBue XJIO0pHOM BOABI ¢ pacTBOpoM Opomuia (moauaa) xanus. Komnexnus
IPUPOJHBIX OPraHUYECKUX KHCIIOT.

PazbaBiienne KOHIIECHTPHUPOBAHHOM CEPHOM KUCIOTHI. B3anmozeiicTBue KOHIIEHTPHUPOBAHHON CEPHOM KHCIIOTHI C CaxapoM, IETUTIOJI030H B MEBIO.
OO0pa3ibl NpUPOTHBIX MHHEPAJIOB, COACPKAIIUX XJIOPU HATPHs, KapOOHAT Kajiblus, pocdat kanbius u ruapokcokapobonat meau (II). O6pazibt
MUIIEBBIX MPOAYKTOB, COAEPKAIIUX THAPOKApOOHATHl HATPUS U AMMOHHUS, UX CIOCOOHOCTH K Pa3JIOKEHUIO MTPU HarpeBaHUU. ['allieHre co/ibl YKCYCOM.
KauecTBeHHBIE peaKIMM Ha KATUOHBI M AHUOHBI.

JlaGopaTopHble onbIThl. 12. VcnibiTaHue pacTBOPOB KUCIOT, OCHOBAHUM U coneil nHankaropamu. 13. B3aumozaelcTBue CONIIHOM KUCIOTHI U
pacTBopa YKCYCHOM KHCIOTHI ¢ MeTauiamMu. 14. B3aumopneilcTBHe COJSHOW KHCIOTBI M pacTBOpa YKCYCHOW KHUCJIOTBI C OCHOBAaHHUAMH. 15.
B3aumoneincTBue cConstHONW KMCIOTHI M pacTBOPA YKCYCHOM KUCIOTHI ¢ coisiMu. 16. [TonydeHne u cBoiicTBa HEPACTBOPUMBIX OCHOBaHuUM. 17. ['maponus
XJIOPHJIOB M alleTaTOB IIEJOYHBIX MeTauioB. 18. O3HaKOMIICHHE C KOJUICKIMSIMHU: a) METAUIOB; 0) HEMETayUIOB;, B) KHCIIOT; T') OCHOBaHHIA; JT)
MHUHEpaJIOB U OMOJIOIMYECKHX MAaTEPUAIOB, COAEPIKAIIMX HEKOTOPBIE COJIH.

IIpakTyeckas padora Ne2. PenreHue SKCIIepMMEHTAIbHBIX 33129 Ha I/I,Z[CHTI/Id)I/IKaHI/IIO OpPraHUYeCKUX U HEOPTraHUYECKUX COCAMHEHUN.




XuMHUsA U cCOBpeMeHHOe 001ecTBO(44aca)

XuMHuUyecKkasi TeXHOJIOTHSI. HpOI/I3BO[[CTBO aMMHaKa M MeTaHoJ1a. XUMH4YecKas TEXHOJIOTHA. XUMUUECKHE IIPONLECCHhI, JICKAIMHUE B OCHOBEC
IMPOU3BOJACTBA aMMHUAKa U METAHOJIA. XapaKTepI/ICTI/IKa 9THUX MMPOICCCOB. O6H.I€HayTIHbIC MPUHIOHUIIBI XUMHUYCCKOI'0 IIPOU3BOACTBA.

XuMHu4yecKasi FPAMOTHOCTh KaK KOMIIOHEHT 0011eii KyJbTYpbl YejoBeKa. MapKupoBKa yIIakKOBOYHBIX MAaTEPUAJIOB, JIEKTPOHUKU M OBITOBOM
TEXHUKH, 3KOJOTHYHOI0 TOBapa, MPOIYKTOB MUTAHUS, STUKETOK IO YXOIY 32 OJEKI0H.

JleMOHCTpAIHH. MO,I[GJ'IB HpOMBIHIJIGHHOfI YCTAaHOBKH ITOJITYUCHUA CCpHOﬁ KHCJIOTEI. MO,Z[CJ'IB KOJIOHHBI CUHTEC3a aMMHakKa. BI/II[eO(bpaFMCHTBI u
CIIaiIbI O CTCIICHH DKOJIOTHYCCKOM YHCTOTHI TOBapa.

JlabopaTopHblii 0nbITHL 1 9.M3ydueHrne MapKUPOBOK PAa3IMYHBIX BUAOB IPOMBIIIIEHHBIX U IPOJOBOILCTBEHHBIX TOBAPOB.




Ka.ne}u]apno -TEMATHYCCKOC IIVIAHUPOBAaHUE

Ne Ha3Banue pa3nesna u TeMbl Koa-Bo | Jlara

n/m qac mwian | akr
Ctpoenue BemecTBa (9 4acoB)

1 OcHOBHBIE CBE/ICHUS O CTPOCHUU aTOMa 1

2 [lepuoanueckas cuctema xuMudeckux snemenToB J[.M. MenneneeBa u yueHue o CTpOEHUH aTomMa 1

3 Oduocodekue ocHoBBI 001THOCTH [leproanueckoro 3akoHa U TEOPUN XUMUYECKOTO CTPOCHHUS 1

4 Wonnas xuMudeckasi CBSI3b HOHHBIE KPHUCTAITMUECKUE PEILICTKH 1

5 KoBanenTtHast xumuueckast CBsi3b. ATOMHBIC 1 MOJICKYJISIPHBIE KPUCTAJUIMYECKHIE PEIICTKH 1

6 Meramndeckas XMMUYECKas CBSI3b 1

7 Bonoponnas xumuyeckas CBs3b 1

8 [Momumepsr 1

9 JlucniepcHbIe CHCTEMBI 1

Xumuyeckue peakunu (12 yacon)

10-11 | Knmaccuduranus XUMAYECKUX PEaKIHi 2
12 CKOpOCTh XUMHUYECKOM peaKIuu 1
13 | O6paTUMOCTh XMMHUYECKHX peakluil. XUMHUUECKOe PABHOBECHE U CIIOCOOBI €r0 CMELECHHS 1

14-15 | l'upponus 2
16 | OxkuCIUTENbHO—BOCCTAHOBUTEIHHBIC PEAKITHH 1

17-18 | DnekTponu3 pacTBOPOB M paciiaBoB. [IpakTHueckoe MpUMeHEHHE MIEKTPOIU3a 2
19 | IpakTuueckas padora Nel. Perenne skcriepuMeHTABHBIX 32149 TT0 TeMe «XUMUYeCKast PeaKIusD 1
20 O06o01eHre U cucTeMaTu3alus 3HaHui Mo Teme: «CTpoeHHE BEIIeCTBA. X UMUUECKAs PEaKITUs» 1
21 | KonTpoabsHas padora no teme: «CTpOCHHE BENIECTBA. XUMHUUYECKAs PEAKITHS 1

BemecTBa u ux cBoiicra (9 yacos)
22 | Meranmsl 1
23 | Hemeramnbl. bnaropomasie razpt 1
24 | KucnoTel HEOpraHUYECKUE H OPTraHUIECKHE 1
25 | OcHOBaHUS HEOPTAaHUYECKUE W OPTaHUIECKHE 1
26 | AMdoTepHBIe coeTMHEHHS OPTAaHUYECKHE U HEOPTaHUIECKHE 1
27 | Commn 1
28 | IIpakTHyeckas padora Ne2. Penienne skciepMMEeHTAIbHBIX 33/1a4 110 TeMe: «BelecTBa 1 uX CBOMCTBaY 1




29 | O6oOmieHre U cUCTeMaTH3alus 3HaHUH 110 TeMe: «BeriecTBa u X CBONCTBa» 1

30 | KonTpouabsHasi padora no Teme : «BeriecTBa U uX CBOHCTBa» 1
XuMHs U COBpeMeHHOe 001ecTBOo (4 yaca)

31 | XuMudeckasi TEXHOJIOTHUS 1

32 | XuMudeckas rpaMOTHOCTh KaK KOMIIOHEHT OOIEH KyIbTyphl YeTIOBEKa 1

33-34 | IloBTopenue kypca 11 kmacca 2

Bcero

34
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