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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo xumum mid 8-9 Kiacca COCTaBIE€HA B COOTBETCTBUU C
OCHOBHBIMH TOJIOKEHUAMH DeiepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00111ero oOpa3oBaHus (mpuka3 MuHucTepcTBa 00pa3oBaHUs
u Hayku P® ot 31.12.2015 1. Nel577) m TpeGoBanusiMu  0OpazoBaTeIbHOM
porpamMMbl, PEKOMEHI0BaHHON MuHUCTEpCTBOM 00pa3oBaHusi U Hayku PO, c
y4€TOM OCHOBHBIX MJIeW U mojoxkeHuil [IporpaMmbl pa3BuTus U GOpMUPOBAHUS
YHHUBEPCAJIbHBIX YUeOHBIX JCHCTBHUI U OpUEHTUPOBAHA Ha MCIIOJIb30BaHUE YUeOHO-

MCTOJUYCCKOI'O KOMIIJIICKTA.:

1.I'abpuensan O.C. «Xumus — 8», yueOHuk, u3z. «IIpocsemenne»- 2019
2.T'abpuensn O.C. «Xumus — 9», yueonuk, usa. «lIpocsemenue» - 2019

Henu:

1. oBmameHHE CHCTEMOW XUMHUUYECKHX 3HAHUHN, HEOOXOAUMBIX ISl IPUMCHCHUS
B TPAaKTHYECCKOW JIEITCIBHOCTH, U3YYCHHS CMEXKHBIX JIUCIUILINH,
NPOJOJKEHUS 00pa30BaHUS;

2. (opmMupoBaHHE €CTECTBEHHO — HAy4YHOW I'PAMOTHOCTH, MPECTaBIECHUN 00
UJesX U METOJIaX KaK YHHBEPCAJIBHOTO SI3bIKA MO3HAHUS MHpa , CPEJICTBAaX
MOJICIUPOBAHUS SIBIICHUN U TIPOLIECCOB

3. PazButue mMUHOCTH 00YYaAIOMIUXCS, UX UHTEIJICKTYaIbHOE U HPABCTBEHHOE
COBEpIIICHCTBOBAHNE,

4. BOCTIMTaHWE KYJIbTYPHl JIMYHOCTH, TYMAaHHCTHYECKOTO OTHOIIECHUS K
OKpY’KaloIeMy MHUPY, SKOJIOTHUECKU I11eTIECO00pPa3HOTO MOBEACHUS B OBITY
U TPYJOBOM JEATETLHOCTH;

5. BripaboTka moHMMaHHs OOIIECTBEHHON MOTPEOHOCTH B PA3BUTHH XUMUH,

6. ®opmupoBaHue yMEHHIl 0e30MacHOr0 OOpalleHus] C BEUIECTBAMHU,
WCITOJIb3yEMBIMH B TIOBCETHCBHOM JKU3HM.

3agaum:.

* MpuoOpeTeHne 3HAHUM W YMEHHH [UIsl WCIOJIb30BaHUS B TPAKTHIECKOM
JESATENPHOCTH U TOBCETHEBHOM JKU3HU;

* OBJIQJICHUE CIIOCOOaMU TO3HABATEIHLHOM, NH)OPMAITMOHHO-KOMMYHHKATUBHON 1
pedieKCUBHON NESATEIBLHOCTH;



* OBJIAJICHUE IIO3HABATEIIbHOM, uH(GOPMaLIMOHHOM, KOMMYHUKATUBHOU,
pedIEeKCUBHON KOMITCTCHIIHSIMU;

* OCBOCHHME OONIECKYJIbTYpPHOM, MPAKTUYECKOW, XHUMHUYECKOW, COI[UATLHO-
JUYHOCTHON KOMIIETCHIIUSIMH.

OcobeHHOCTH  cofiep)kaHUsT OOyYeHHS XUMHUU B OCHOBHOW  IIIKOJIE
0o0yCJIOBJICHBI CEU(UKON XUMHUU KaK HayKd W TIOCTaBJICHHBIMU 3ajadyamMu. B
KYpC€ YCIIOBHO MOYHO BBIJICJIUTH CICIYIOIINE COACPHKATEIIbHBIE TUHUM:
«OCHOBHBIE ~ XUMHUYECKHEe moHATus», «CTpoeHue BemecTtBay, «Kitaccol
HEOPraHUYECKHX BEIIECTB», «M3MEHEHHs, MPOUCXOIAIINE C BEIIECTBAMUY,
«Teopus 3JIEKTPOJIUTUYECKOMN JIUCCOLM AL, «OKUCIUTENBHO —
BOCCTAHOBUTEJIbHBIE peakiun», «CKOPOCTh XUMHYECKMX PEAKIUN», «XUMUS
METaJVIOB U HEMETAIOBY», «O3HAKOMJIEHUE C OPTAaHUYECKON XUMHUEH.

N3yuenue nporucxXOoIuT 110 JIMHEMHOW CXEME: IEPBOHAYAIBHBIE XUMUYECKHUE
TOHATHS — KJIACChl BEIIECTB - CTPOEHHUE aTOMa — CTPOEHHUE BENIECTBA — CBOMCTBA
BEIIECTBA —3HAYECHUE, IMpPUMEHEHHE. Takoe MOCTpOEHHWE Kypca CO3JaeT
BO3MOXXHOCTH [IJIl Pa3BUTUS KPUTUUECKOTO MBIIUICHUS, (GOPMUPYET HAYUHYIO
KapTUHy Mupa. Marepuan Kypca XUMHM B  3HAQUUTEIBHOM  CTENEHU
METaNpPEeAMETHBIA, TO3BOJAECT OCYIICCTBISATh HMHTETPALMIO 3HAHUW C JIPYTUMU
TUCUMIUIMHAMU:  (U3MKOM, MaTeMaTUKOM, Ouojoruei, reorpadueit u 1p.,
Vuyammecss TmpuOOpeTarOT HAaBBIKM W ONBIT  0€301acHOM  MPaKTUYECKOM
JEATEIBHOCTH C BEIIECTBaAaMHU, KOTOpBIE HamOoJiee YacTO YHOTPeOJIIOTCS B
MOBCEIHEBHON >KW3HU, pEUIeHUS NPOOJEMHBIX, KOHCTPYKTHUBHBIX, TBOPYECKHUX
3a/1a4, TPEOYIOUIUX KPUTHYECKOTO OCMBICIICHHUSI, pa0OTHI C pa3HBIMU UCTOYHUKAMU
undopmaruu. IlpakTuyeckass OpueHTAlMs Kypca CIOCOOCTBYET (POPMHUPOBAHUIO
(YHKUIHMOHATIBHOM €CTECTBEHHO — HAYYHOM IPaMOTHOCTH.

Ilnanupyemblie pe3yabTAaThl 0CBOCHUS YUeOHOT0 npeaMeTa « XuMUshH)

N3yyeHne XuMHM B OCHOBHOW MIKOJE JA€T BO3MOXHOCTh JIOCTHYb
CIEYIOIINX PE3yIbTaTOB B HAMPABICHUHU JUYHOCTHOI'O PA3BUTHS:

VYyammiics T0IKeH:

1. 3nams u noHUMamep OCHOBHBIC UCTOPUYECKUE COOBITHS, CBSI3aHHbBIC
C Pa3BUTHUEM XUMHUU M OOIIECTBA; JOCTIKEHHUS B 00JIACTH XUMUU U KYJbTYpPHBIE
Tpaaunuu (B YACTHOCTH, HAy4YHbIE TPAJWUIIMM) CBOCU CTPaHBI, OOIIEMHUPOBBIC

JOCTHUKCHHUS B o0JacTu XUMHUH; OCHOBHBIC IMPHUHOUIIBEI U ITPpaBHWJila OTHOIICHUA K



IpUpOJIe; OCHOBBI 370POBOTO O0pa3a JKM3HM U 3J0pOBbecOeperaronmx
TEXHOJIOTHH; MpaBUja NOBEICHHS B YPE3BBbIYAWHBIX CUTyalUsAX, CBSI3aHHBIX C
BO3JICHCTBHEM PA3IMUHBIX BEIIECTB; OCHOBHBIC MPaBa U 00S3aHHOCTU IPaKJaHUHA
(B TOM 4YHCIIe y4allerocs), CBS3aHHBIC C JMYHOCTHBIM, NMPO(ECCHOHAIbHBIM U
JKA3HEHHBIM CAaMOOIIPENIENIEHUEM; COLMAJIbHYI0 3HAYUMOCTb U COJIEPHKAHUE
npodeccuii, CBA3aHHBIX C XUMUEH;

2. Hcnvimovléams 4YyBCTBO TOPIOCTH 32 POCCUMCKYIO XHMHYECKYIO
HayKy W YBa)X€HHUE K MCTOPUM €€ Pa3BUTHUSA; YBAXKEHHUE U MPUHATHE JOCTHKEHUUN
XUMUU B MHpE; JIIOOOBb K NPHUPOJAE; YBAKEHHE K OKpYXKaroUUM (ydaliumcs,
YUHUTENSIM, POJUTENSIM U Jp.) — YMETh CIyllaTb M CIbIIIATh IapTHEpA,
IpU3HaBaTh MPaBO KaXJOro Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PELIEHUS C
Y4ETOM ITO3HUIMHI BCEX YYACTHUKOB; YYBCTBO IIPEKPACHOTO U ICTETUYECKUX YYBCTB
Ha OCHOBE 3HAKOMCTBAa C MUPOM BELIECTB U UX IPEBpALICHUN; CAMOYBAXKCHUE U
HMOLIMOHAJIBHO-TIONOKUTEIbHOE OTHOLIEHHE K Ce0€;

3. Ilpusnaeams  1IEHHOCTH 37I0POBBSI (CBOETO0 U JPYTUX JIOJEH);
HEOOXOMMOCTh CAMOBBIPAKEHUS, CAMOpEAIN3alli1, COLUAIBHOIO IPU3HAHMS;

4, Oco3nasamp TOTOBHOCTh (MJIM HETOTOBHOCTH) K CaMOCTOSITEIbHBIM
IIOCTYIIKaM M JIEMCTBUSAM, OTBETCTBEHHOCTh 33 MX PE€3YJbTaThl; TOTOBHOCTh (WJIU
HErOTOBHOCTb) OTKPBITO BBIPaXXaTb M OTCTAMBATh CBOIO IMO3WULUIO M KPUTHYHO
OTHOCHUTBCS K CBOUM IOCTYIIKaM;

5. Ilposaenamep  HKOJIOTUYECKOE  CO3HAHUE;  J10OPOKENIATEIBbHOCTD,
JIOBEpHE M BHUMATEIBHOCTh K JIOJSM, TOTOBHOCTh K COTPYJHUYECTBY M JIpYyKOe,
OKa3aHMIO MOMOIIM TE€M, KTO B HEW HyXJaercs; 00OOUIEHHBIN, yCTOWYUBBIA U
n30upaTeabHbIA MO3HABATENbHBIM MHTEPEC, MHULIMATUBY U JIF0OO3HATEIBHOCTH B
M3YYEHHH MUpa BEIIECTB M PEaKUUM; LEIEYCTPEMIICHHOCTh U HACTOWMYHMBOCTH B
JOCTHKEHHUH 1IeJIeil, TOTOBHOCTh K IMPEOJOJICHUIO TPYAHOCTEH; YOeKIEHHOCTh B
BO3MOXKHOCTH TO3HAHUSI MPUPOIbI, HEOOXOAUMOCTH Pa3yMHOI'0 HCIOJIb30BaHUS
JOCTH>KEHUM HayKU U TEXHOJIOTU JIJIsl pa3BUTHUS 00ILIECTBA;

6. Ymemsv ycranaBimMBaTH CBA3L MEXIY LEIBI0O M3YyUYECHUS XHUMHUH U

TE€M, JJI1 4eTrO OHa OCYIIECTBISETCS (MOTHBAMU); BBIMOJHITH KOPPUTHPYIOUTYIO



CaMOOIIEHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 3a MPOLECCOM HU3YyUYEHUSI XUMHUHU U
BHECEHUU HEOOXOJUMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX AdTamaM M Crocodam
M3YYEHHs] Kypca XUMHH; BBIIOJHATh  PETPOCHEKTUBHYIO  CaMOOLCHKY,
3aKJTIOYAIONIYIOCS B OIIEHKE Mpoliecca M pe3ysbTaTa U3YYEHHS Kypca XUMUU
OCHOBHOM IIIKOJBI, TOABEICHUM HTOTOB HAa OCHOBE COOTHECECHHS LENed u
pe3yibTaTOB; CTPOUTH >KU3HEHHbIE W MPOGECCHOHANbHBIE IUIAHBI C YYETOM
KOHKPETHBIX  COIMAIbHO-UCTOPUYECKUX, TOJUTUYECKUX U DKOHOMUYECKHUX
YCIJIOBUI; OCO3HAaBaTh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX NMPUHUMAEMbIM
B JKU3HM pPELICHUSIM; BECTU AMAJIOrT Ha OCHOBE PAaBHOIPABHBIX OTHOILICHUM U
B3aMMHOTO YBa)KCHUS; BBIACISTH HPABCTBEHHBIM aCMEKT MOBEACHUS U COOTHOCUTD
MOCTYNKK (CBOM W JPYrHX JIOJIe) U COOBITHS C TNPUHATBIMA ASTHYECKUMU
HOpPMAaMU; B MpENeIaX CBOMX BO3MOXXHOCTEW MPOTUBOAECHCTBOBATH JICHUCTBUSIM U
BIIUSIHUSAM, TIPEJICTABISIONIMM yrpo3y KU3HHU, 370POBbIO U 0E€30MaCHOCTH
JMYHOCTHU U OOIIECTBA;

7. Dopmuposamp MO3HABATEIIbHYI0O U UH()OPMAIIMOHHYIO KYJIbTYpbI, B
TOM YHCJI€ PA3BUTHE HABBIKOB CAMOCTOATEIBLHOM pabOThl ¢ yueOHBIMHU MTOCOOUSIMH,
KHUTaMHU, JOCTYIHBIMH HMHCTPYMEHTAaMHU M  TEXHUYECKUMHU CpPEICTBAMU
UH(OPMAITMOHHBIX TEXHOJIOTHH;

8. Pa3zeueamp TOTOBHOCTh K PEIICHHID TBOPYECKUX 3aJad, YMEHUS
HaXOJUTh aJ€KBATHBIE CIIOCOOBI MOBEACHUS U B3aUMOJCHCTBUS C MTapTHEPAMU BO
BpeMs yuyeOHOH U BHEY4YeOHOH JCATEILHOCTH, CIIOCOOHOCTH OIICHUBATH
npoOJIEeMHBIE CUTYallMd W OMNEPaTUBHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B
pPa3IMUHBIX  MPOJYKTUBHBIX  BHUAAX  JEATEIBHOCTH  (y4eOHasi  TMOUCKOBO-
HCCIIeIoBaTeNbCKas, KITyOHas, TPOEKTHAs, KPY)KKOBAs U T. TI. )

MeTanpeaMeTHbIMHU PE3YJIbTATAMH OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOM
IPOrpaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUS SBIISIFOTCS:

1. OBnazeHne HaBBIKAMH CaMOCTOSATEIBHOTO TMPUOOPETEHUS HOBBIX
3HaHUW, OpraHu3aluu  y4eOHOM  JIeATENILHOCTH, TIIOUCKAa  CpeACTB €&

OCYILIECTBJICHUS;



2. YMeHue IUIaHUpOBaTh IIYTH JOCTYDKEHMS 1EJIed Ha OCHOBE
CaMOCTOATEJIBHOTO aHaIW3a YCIOBUW W CPEACTB HMX JOCTUKEHUSA, BBIICISATH
aJIbTEpHATUBHBIE  CIIOCOOBI  JOCTMXKEHMsI LEeIM U BblOMpaTh  HaumOoljee
3¢ deKTUBHBIN cI0CO0, OCYIIECTBISATH TO3HABATENBHYIO PE(IIEKCHIO B OTHOIIICHUN
JEHCTBUI 10 pEelIeHHUIO YUEOHBIX U TIO3HABATEIbHBIX 3a/1au.

3. YMeHue noHMMATh MpoOJeMy, CTaBUTh BOIIPOCHI, BBIIBUIaTh
TUIIOTE3Y, AaBaTh ONPEIECICHUE MOHATUAM, KIACCU(DUIIMPOBATh, CTPYKTYPHPOBAThH
MaTepuai, IPOBOAUTh SKCIEPUMEHTBI, aprYMEHTUPOBATh COOCTBEHHYIO MO3UIUIO,
(OpMyIMPOBATH BHIBOJIBI M 3aKIIOYEHUS;

4, YMeHre COOTHOCUTD CBOU JIEHCTBHUS C MIIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYLIECTBJISITh KOHTPOJIb CBOEH JIESITEIIBHOCTH B  IPOLECCE  JTOCTHXKECHHMS
pe3ynbTara, OnpeaensaTh CocoObl IEUCTBUIM B paMKax MPEIJIOKEHHBIX YCIOBUHN U
TpeOOBaHUIl, KOPPEKTUPOBATH CBOM JACUCTBUS B COOTBETCTBUU C HM3MEHSIOIIEHCS
CUTYallUEH;

S. dopMupoBaHME M  Pa3BUTHE KOMIIETEHTHOCTH B  00JacTH
UCIIOJIb30BaHUSl HMHCTPYMEHTOB M TEXHUUYECKHX CPEACTB HMH(POPMAIIMOHHBIX
TEXHOJOTUA  (KOMIIBIOTEPOB M NPOrpaMMHOr0  OOecnedeHHs))  Kak
WHCTPYMEHTAJIbHOM OCHOBBI Pa3BUTUsS KOMMYHHUKATHBHBIX W I103HaBaTEIbHBIX
YHUBEPCAIbHBIX YUEOHBIX ACHUCTBUM;

6. YMeHue co3naBaTh, NPUMEHSATh W MPeoOpa3OBbIBATH 3HAKU U
CHUMBOJIbI, MOJIETIM U CXEMBI JJIs1 PelleHUs] y4eOHbIX U O3HABaTeIbHBIX 33/1a4;

7. YMeHue u3BIeKaThb HWH(POPMALMIO W3 PA3IUYHBIX HCTOYHHKOB
(BKJIFOYasi cpeacTBa MaccoBOM  MHGOpMAlUM, KOMITAKT-IUCKH  Y4eOHOro
Ha3Ha4yeHus, pecypcbl IHTepHeTa), CBOOOJHO TOJIb30BATHCA CHPABOYHOM
JUTEPATYPOid, B TOM YHKCIE U HAa BJICKTPOHHBIX HOCUTENSX, COOMIOAATh HOPMBI
nH(OPMAITMOHHON N30UPATEIHHOCTH, ITHKH;

8. YMeHHe Ha MNpPAKTUKE MO0JIb30BAaThCS OCHOBHBIMH JIOTUYECKUMHU
npyueMaMu, METOJAMH HaOJIIOJCHUS, MOJEIUPOBAHUS, OOBSCHEHHUS, pEUICHUS

po0sieM, MPOTHO3UPOBAHUSA U JP.;



9. YMeHHEe OpraHu3OBBIBaTh CBOIO JKHU3Hb B  COOTBETCTBUM C
OPEJICTaBICHUSAMA O 3J0pPOBOM oOOpa3e JKU3HH, IMpaBaXx U O00SM3aHHOCTAX
Ipa)</1aHMHa, LICHHOCTSX OBITUS, KYJIBTYpPbl U COLIMAJIBHOTO B3aUMOICHCTBUS;

10. YmeHue BBINOJMHATH MO3HABATENbHBIE U TNPAKTHUYECKHUE 3a/aHus, B
TOM YHCJIE IPOEKTHBIE;

11. VYmMeHue caMOCTOSITEIbBHO M AapryMEHTHUPOBAaHHO OLCHUBaThb CBOU
JNEUCTBUS W JIEUCTBHUS  OJHOKJIACCHUKOB, COJEPKATEIBbHO  0OOCHOBBIBAS
IPAaBWIBHOCTh WM OIIMOOYHOCTH pe3yjbTaTa M crnoco0a IEHCTBUSA, aleKBaTHO
OLICHMBaTh  OOBEKTUBHYIO TPYAHOCTb Kak Mepy  (AaKTHUYECKOro WM
MIPEANOIAraeéMOr0 pPacxojla pPecypcoB Ha pEHIEHHWE 3aJayd, a TakKXKe CBOU
BO3MOYKHOCTH B JIOCTHKEHHUH LIEJIH ONIPEIEIEHHOM CII0KHOCTH;

12. VYwmenue pabotate B rpynne — 3S(O(PEKTUBHO COTPYIHUYATH H
B3aMMOJICHCTBOBaTh HA OCHOBE KOOpPAMHALMHU PA3JIMYHBIX [O3ULIMUI IIPU
BbIpa0OTKE OOILEro pelIeHUus] B COBMECTHOM JAEITEIbHOCTH; CIyIIaTh MapTHepa,
(bopMyIMpOBaTh U apryMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaMBaTh CBOIO
NO3ULMI0 U KOOPAMHUPOBATH €€ C MO3ULNN MTapTHEPOB, B TOM YHCIIE B CUTyalluu
CTOJIKHOBEHHSI MHTEPECOB; MPOJAYKTUBHO pa3peliatb KOHQIMKTHI HA OCHOBE y4yeTa
WHTEPECOB M MO3ULMI BCEX €r0 YYaCTHUKOB, ITOMCKA M OLIEHKH albTEPHATHBHBIX

crioco00B pa3penieHus] KOHPIMKTOB.

Ilnanupyemblie npeaMeTHbIE Pe3YJbTATHI 10 XUMUH
BbInyCKHMK HAYYUTCH:

®  XapaKTEepU30BaTh OCHOBHBIE METOJbl TO3HAHUSA: HAOJIOJCHUE,
W3MEPEHHE, SKCIIEPUMEHT;

® OIMCHIBAaTh CBOWCTBA TBEPIBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB,
BBIJICJISISL UX CYIIECTBEHHbBIC MPU3HAKH;

® pAaCKphIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSITHM «aToOM,
«MOJIEKYJIa», «XUMHYECKUH BJIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOXKHOE
BEIIECTBO», «BAJICHTHOCTBY, «XUMHUYECKAS PEAKIU», HCHOJIb3Yys 3HAKOBYIO
CUCTEMY XUMHH;



® PacKpbIBATh CMBICI 3aKOHOB COXPAaHEHUs MAacChl BELIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3Nu4aTh XUMHUECKHUE U GU3UYECKUE SBICHHUS,

® Ha3bIBATh XMMHYECKHE FIEMEHTHI,

® OIIpENENATh COCTAaB BEIIECTB 110 X (GOopMyJiaM;

® OIIPENEIATh BAJIGHTHOCTh ATOMA 3JIEMEHTA B COCIUHEHUSIX;

® OIPEAEIIATh TUIl XUMUYECKUX PEAKIUH;

® Ha3bIBaTh NIPU3HAKH U YCIOBHS MPOTEKAHUSI XUMUYECKHUX PEAKLINN;

® BBIABILITh NPU3HAKH, CBUAECTEIBCTBYIOIINE O MPOTEKAHUH XUMHYECKOU
pEaKLHH NP BBIIOJHEHUN XUMUYECKOTO OIIbITA;

® COCTaBJIATh (POPMYJIbl OMHAPHBIX COECIUHEHUI;

® COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIU;

e coOnroaaTh NpaBuiia 0€30MacHOi paboThl IPU MPOBEAEHUU OIBITOB;

® [10Jb30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHUEM U MTOCYI0M;

®  BBIYUCISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSPHYIO MAacChl
BEILECTB;

®  BBIYHUCISATH MAacCOBYIO JOJIO0 XMMHMUYECKOTO 3JIEMEHTa 1o ¢opMmylie
COEJIMHEHHS;

® BBIYUCIITH KOJIMYECTBO, 00OBEM WM MAacCy BEUIECTBA IO KOJUYECTBY,
00BEMy, Macce peareHTOB WU MPOAYKTOB PEaKIINU;

® XapakTepu3oBaTh (U3MYECKME U XHMHUYECKHE CBOWCTBA MPOCTHIX
BELIECTB: KUCJIOPOa U BOAOPOJA;

® [10J1y4aTh, COOUpaTh KUCIOPOJA U BOJOPOL;

® pacrno3HaBaTh OMNBITHBIM IyTEM TIa3000pa3Hble BEIIECTBA: KHUCIOPO/,
BOJIOPOJI; ® PAacCKphIBaTh CMBICI 3aKOHA ABOTapo;

® PacKpbIBaTh CMBICI MOHITHI «TETIOBOUN 3P(DHEKT peakuum», «MOJISIPHBINA
00BEMY;

® XapaKTepu30BaTh (PU3MUECKUE U XUMUYECKUE CBOMCTBA BOJbI;

® pPacCKpbIBaTh CMBICII ITOHATHUS «PACTBOPY;

® BBIYHCIISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

® TOTOBUTH PAaCTBOPBI C ONPEACICHHOW MAacCOBOM J0JIEM PaCTBOPEHHOIO
BEILECTBA;

® Ha3bIBaTh COEMHEHMS U3YUYEHHBIX KJIACCOB HEOPIraHMYECKUX BEILIECTB;

®  XapakTepu3oBaThb (PU3NYECKHE M XHMUYECKHE CBOMCTBA OCHOBHBIX

KJIACCOB® HEOPTaHWYECKHX BEIIECTB: OKCUAO0B, KMCJIOT, OCHOBAHMH, COJICH;



® ONpPENeNATh NPUHAJIEKHOCTh BEIIECTB K OINPEAEIECHHOMY KJaccy
COCIMHCHUI, ® COCTaBIATH (OPMYJIBI HEOPTAHMYECKUX COCTUMHCHUH M3YYCHHBIX
KJIACCOB;

o OPOBOJMTH  OIBITHI, MOATBEPKIAIOIINE XUMHUYECKUE CBOMCTBA
M3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® DACIO3HABATh OIBITHBIM IIYTEM pAacTBOPbl KHUCJIOT W IIEJIOYEH 10
M3MEHECHHUIO OKPACKU MHAUKATOPA;

® XapaKTEepPU30BaTh B3aMMOCBA3b MEXIY KJIacCaMU HEOPraHUYEeCKUX
COCJIMHCHUM;

e packpsIBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneena;

® OOBACHATH (PUBMUYECKHH CMBICI aTOMHOTO (MOPSAKOBOTO) HOMeEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEPOB T'PYIINbI U MEPUOJA B MEPUOJUUECKON CUCTEME
JI.1. Menpaeneena;

® OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS CTPOCHHS aTOMOB, CBOWMCTB
AJIEMEHTOB B MpeJIeNIax MaJbIX MEPUOJOB U TJIABHBIX MMOTPYIIIL,

® XapaKTEepU30BaTh XUMMUUYECKHUE DJIEMEHTHI (OT BOJOPOJIA O KajbIus) Ha
OCHOBE UX TMOJIOKEHHd B mnepuoandeckon cucreme J[UM. Menaeneesa u
OCOOEHHOCTEM CTPOCHHUS X aTOMOB;

® COCTaBISITb CXEMbl CTPOEHHUS AaTOMOB MEPBbIX 20 3JIEMEHTOB
nepuoguueckou cucremsl JI.1. MeHnneneesa;

o packpbIBaTh CMBICTT MOHSITHA: «XUMHUYECKast CBSI3bY,
«AIIEKTPOOTPULIATEIHOCTDY;

® XapaKTEepPU30BaTh 3aBUCUMOCTH (PU3MUECKUX CBOWCTB BEIIECTB OT THUIIA
KPUCTAUINYECKOW PEIIETKH;

® ONpENEIIATh BUJ XUMUYECKOU CBSI3M B HEOPTAHMYECKUX COEAUHEHHUSIX;

e u300paxkaTh CXEMbl CTPOCHHUS MOJICKYJ BEIECTB, OOpPa30BAHHBIX
pPa3HBIMM BUJAMH XUMHUYECKUX CBSI3EH;

® packpbiBaTh  CMBICII  TOHSTUH  «HOH», «KATHOH», «AHUOHY,
(QIIEKTPOJIUTBI),  «HEDJICKTPOJHUTB»,  «IJICKTPOJUTUUECKAs  JIUCCOLMAIUSY,
«OKHUCJTIUTEIbY», «CTEMEHb OKUCICHHS»  «BOCCTAHOBHUTENBY», «OKHCJICHHUEY,
«BOCCTaHOBJICHUEY;

® OIpENENATh CTENEHb OKUCIICHHS aTOMA 3JIEMEHTA B COCIMHEHUH;

® DPACKPBIBATH CMBICI TEOPHH ICKTPOJIUTHUECKON JUCCOIUALINH;

®  COCTaBJISITh YPaBHEHUS OJJICKTPOJUTHUUECKON UCCOLMAIIUU KHUCIIOT,
1IeJIOYEeH, COJICH;

® OOBSICHATH CYIIHOCTH TMPOIECCa DIEKTPOJMTUYECKON TUCCOIMAIUU U
peakIuii HOHHOTO OOMEHa;



® COCTaBJISITh MOJIHBIE U COKPAICHHBbIE HMOHHBIE YpPABHEHUS PEAKIUU
oOMeHa;

® OMNpENENATh BO3MOXHOCTb MPOTEKAHUS PEAKIIMI HOHHOTO OOMEHA;

° MPOBOJUTh PEAKIMHU, TOATBEPKIAONINE KAYECTBEHHBIM COCTaB
Pa3IMYHBIX BEILECTB;

® OIIPEJCTATh OKUCIUTEIL U BOCCTAHOBUTEIb;

® COCTaBJISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM;

® Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKON PEAKIINH;

¢ Ki1accCUPUIIMPOBATh XUMHUECKHUE PEAKIINH 110 PA3TUIHBIM ITPU3HAKAM;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXAY COCTAaBOM, CTPOCHHEM H
CBOMCTBaMH HEMETAJLJIOB;

® T[POBOJUTH ONBITBI 110 TOJYYCHHIO, COOMPAHUI0O U HU3YUYEHUIO
XUMHUYECKHX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIICKUCIIOr0 ra3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIC BEIECTBA: YTJICKUCIbIN
ra3 1 aMMHaKx;

® XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHUEM U
CBOMCTBaMH METAJLJIOB;

® Ha3bIBaTh OPraHMYECKHE BEIICCTBA 110 UX (GOpMyJie: METaH, dTaH, dTUJICH,
allCTUJICH,ME€TAaHOJI, A3TAaHOJI, TJUIEPHUH, YKCYCHAas KHUCJIOTa, AMHUHOYKCYCHAasi
KHCJIOTa, , TJIFOKO3a; OOBSICHATH MHOIOoOOpa3We OpraHuYeCKUX BEIISCTB
SIBJICHUSIMUA TOMOJIOTHH U U30MEPHH, CO3AaBaTh CTPYKTYPHBIE MOJEIN MOJIEKYJ,

® OIICHMBATh BIUSHUE XMMHUYECKOTO 3arpA3HEHUS OKPYKAIOILIECH Cpeabl Ha
OpraHu3M 4YeJIOBEKa,;

® TI'pPaMOTHO 00paIaThCs C BEIISCTBAMHU B IIOBCEAHEBHON KU3HU

° ONPENENATh BO3MOXKHOCTh IPOTEKAHUA PEAKIUM HEKOTOPBIX
MPEICTABUTEJIEH OPraHUYECKUX BEIIECTB C KUCIOPOJIOM, BOJOPOAOM, METAJIAMHU,
OCHOBAHMSIMH, IraJIOTCHAMM.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH!

® BBIJBUIAaTh U IPOBEPSTH IKCHEPUMEHTAIBHO THIOTE3bl O XUMHYECKUX
CBOMCTBAax BEIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYMATh
B XMMHUYECKHE PEAKIMHU, O XapakTepe M MPOAYKTAX PA3IUYHBIX XUMHUYECKHX
pEeaKUHnii;

® XapaKTEpPU30BaTh BEIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM,

® YCTAHABJIMBATH IPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXAY JIaHHBIMU
XapaKTEpUCTUKAMU BEIIECTBA;



® COCTaBJISITH MOJIEKYJISIPHbIE W TIOJIHBIE MOHHBIE YpPAaBHEHHUS IO
COKpAIllEHHBIM HOHHBIM YPaBHEHUSIM;

® IIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MIPOSBIISTH OKHUCIUTEIBHBIC W
BOCCTAHOBUTEJIBHBIE CBONCTBA C Y4YE€TOM CTENEHEH OKHUCIEHUS DSJIEMEHTOB,
BXOJSIIIUX B €r0 COCTAB,;

o COCTaBJISITh ypaBHEHUS peaKiuid, COOTBETCTBYIOIIUX
MOCJIEA0OBATEILHOCTH MPEBpALIEHU HEOPraHWYECKUX BEHIECTB  Pa3IUYHBIX
KJIACCOB;

® BBIJIBUTaTh U MPOBEPSATHh HKCIEPUMEHTAJIBLHO TUIIOTE3bl O Pe3yjbTarax
BO3JICUCTBUS PpA3IUYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XHWMHYECKOU
peakiuu;

® JCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHMS MJI SKOJOTUYECKU TPAMOTHOTO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

o HCIIOJB30BaTh MPUOOPETEHHBIC KIIOYEBBIE KOMIIETEHIIMH TpPU
BBITIOJIHEHUU TPOEKTOB W Y4E€OHO-UCCIENOBATEILCKUX 3a/ad [0 W3YYCHHIO
CBOMCTB, CHOCOOOB MOJYYEHHUS U PACIIO3HABAHUSI BEIIECTB;

® O0OBEKTHBHO OIICHHBaTh MHGOPMAIMIO O BEIIECTBAX W XHUMHYECKUX
npoleccax;

o KPUTUYECKA OTHOCUTHCA K  TICEBJOHAy4YHOU  uH(MOpMaIINH,
HEJI00POCOBECTHOM peKIaMe B CPEJICTBAX MACCOBOM MHGPOpMAIINH;

® O0CO3HaBaTh 3HAYCHUE TEOPETHMUECKUX 3HAHUM 10 XUMHUHU JJIs
MPAKTUYECKOM JEATEITbHOCTH YETIOBEKa;

® CO3/1aBaTh MOJICTM U CXEMbI JJIs PEIICHUs] YUeOHBIX U MO3HABATEIIbHBIX
3ajay;

® [MIOHMMAaTh HEOOXOJIUMOCTh COOIOJICHUS MPEINMCAHNN, TPETaraeMbIX B
MHCTPYKIMSX IO UCTIOb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JIP.

COAEPXXAHUE KYPCA (135 vacos)

HepBOHa‘laJIbele XUMHUYCCKHUE MTOHATHUSA

IIpenmer xumuun. Tema u BemectBa. OCHOBHBIE METOAbI TO3HAHUS:
HaOIOICHUE, W3MEpPEHUE, DKCIepuMeHT. Du3nyeckue W XUMUUYECKHE SIBICHUS.
Yucteie BemectBa U cMecu. CriocoObl paszenieHus cMmecel. Atom. Moiekyia.

XUMHUYECKUM 2JIEMEHT. 3HAKW XUMHYECKMX 3JIEeMEHTOB. IIpocThie M CIIOXHBIE



BelmecTBa. BaleHTHOCTL. 3aKOH ITOCTOSHCTBA COCTaBa BEHICCTBA. XHWMHUUYECKHE
dbopmysl. Uaaekcel. OTHOCHTENIbHAS aTOMHAs U MOJICKYJIIpHAs Macchl. MaccoBast
JIOJIS1 XUMHYECKOTO 3JIEMEHTa B COCIMHEHUU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB.
Xumnyeckue ypaBHeHus. Koadduumentsl. YciioBus M NpPU3HAKH MPOTEKAHUSA
XMMUYECKUX PEAKIUM. Tunel XUMUYECKUX peakuuud. Moiib — eauHHIa
KOJIMYecTBa BellecTBa. MomspHas Macca. MomspHbelii 00beMm. Pacuer mo

YPABHEHMSAM PEAKIIUM.
Boxopoa. Kuciiopon

Kucnopon — xumuueckuii 35meMeHT U mpoctoe BemectBo. O30H. CocTaB
BO3ayxa. DU3MYECKME M XUMHYECKHE CBOWCTBa Kuciaopona. llomydenue wu
npuMeHeHue Kuciaoponaa. TernoBod rddexT xumuueckux peakuuid. [loHstue o6
HK30- U SHAOTEPMUYECKHUX peaKIuaX. Bonopoa — XMMUYECKUil AJIEMEHT U IIPOCTOE
BelIeCTBO. PU3MYECKUE U XMMUYECKHUE CBOMCTBA Bojopoaa. [lomyduenue Bogopoaa
B saboparopuu. I[lomyuenue Bomopojga B MNpoOMBIILIICHHOCTH. [IpumeHeHue
BOJIOpoJia. 3akoH ABoraapo. KauecTBeHHbIE peakiiMy Ha ra3000pa3HbIe BEIECTBA

(xucnopon, Bogopoa). O0beMHbIE OTHOIIEHHUSI Ta30B MPU XUMUUYECKUX PEAKIIMSIX.
Boaa. PacTtBopsl

Boma B mnpuponme. Kpyrosopor Boael B mnpuponue. Pusnueckue u
XMMHUYECKUE CBOMCTBAa BOJBI. PacTBOpbel. PacTBOpMMOCTH BEHIECTB B BOJE.

KonuenTpanus pactBopoB. MaccoBasi 107151 paCTBOPEHHOIO BEIIECTBA B pACTBOPE.
OcHOBHBIE KJIACChl HEOPTAHMYECKHUX COeTUHEHUit

Oxkcupsl. Knaccudukamus. Homenknatypa. @uszndeckre CBOMCTBA OKCHIOB.
XUMHYECKHE CBOMCTBA OKCUAOB. [lomydeHne W NOPUMEHEHUE OKCHUIOB.
OcnoBanus. Knaccuduxamms. Homenknarypa. dusnueckue cBoiicTBa OCHOBaHUH.
[Tomyuenue  ocHOBaHMM. XUMHMYECKHME  CBOWCTBA OCHOBaHWW. Peakuus
HedTpamzamuu. Kucnotel. Knaccubukanms. Homenknatypa. ®usmdeckue
CBOMCTBA KHUCHOT. IlonmydeHne M IpUMEHEHHME KHUCIOT. XHMHYECKHE CBOWCTBA

KHCJIOT. HHJII/IKaTopBI. N3menenue OKpaCKW MHIAMKATOPOB B PA3JIMYHBIX CpCAax.



Comu. Knaccuduxamus. Homenknarypa. @usuueckue CBOHCTBa  COJIEH.
[lonyueHne u nmpuUMeHEHHE coiel. XMMHYECKHME CBOWCTBA coliel. ['eHernueckas
CBSI3b MEXJy KJacCaMU HEOpraHMYecKux coenuHeHuil. [Ipobnema Oe3omnacHoOro
WCIIOJIb30BAaHUSI BEIIECTB W XUMHUYECKHX pEAKIHU B IMOBCEIHEBHOW >KH3HHU.
TokcuuHble, ToprouMe U B3pPHIBOOIIACHBIE BEIECTBA. bbITOBas XMMHYeCKas

I'paMOTHOCTbD.

Ctpoenne atoma. Ilepuoamyeckuii 3aKOH U TEPHOAUYECKAs] CHCTEMA

xuMu4deckux djiemenToB /.. MenaeseeBa

CtpoeHue atoma: s1poO, dHEPreTHYECKUid ypoBeHb. COCTaB sjpa aTroma:
IIPOTOHBI, HEWTpoHbl. HM3oTomel. Ilepmomnueckmit 3akon J[.M. Menneneesa.
[Tepuoanueckas cucremMa XuMu4ecKkux aiieMeHToB .M. MenneneeBa. @usnueckui
CMBICJI @TOMHOTO (TTOPSIZIKOBOT'0) HOMEpa XUMHYECKOT0 3JIEMEHTa, HOMepa TPYIIIIbI
Y MIEpUOJa NMEPUOANIECKON CUCTEMBI. CTpOEHHE SJHEPTETUYECKUX YPOBHEN aTOMOB
nepBbIX 20 XMMUYECKUX 3JIEMEHTOB Iepuoandeckon cucremsl .M. Mennaeneena.
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB AaTOMOB XHUMHYECKHX JJIEMEHTOB M HX
COCIMHEHUN HAa OCHOBE MOJIOkKEHUS B nepuoauueckon cucreme .M. Menneneesa

u cTpoeHust aroMa. 3HaueHue [lepuoauueckoro 3akona JI.11. Menaeneena.
Crtpoenne BemecTB. XUuMH4YeCKasi CBA3b

DJNIEKTPOOTPUIIATEILHOCTh aTOMOB XMMMUYECKUX 3JieMeHTOB. KoBasieHTHas
XUMHYECKasl CBSI3b: HEMOJSpHAs U nossipHast. [loHATHE O BOJOPOIHON CBSI3U U €€
BIIMSIHUU Ha (PU3MYECKHE CBOICTBA BEIIECTB Ha TMpuMepe Bojbl. MOHHAsI CBS3b.
Crenenb okuciieHus. Metajuinueckasi CBsi3b. THIIBI KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJEKYJISIpHAs, WOHHAs, MeTa/uindeckas). 3aBUCUMOCTh (DU3UYECKUX

CBOWCTB BELIECTB OT TUIIA KPUCTALINYECKOU PELIETOK.
HN3menenus, npoucxoasiue ¢ BelecTBaMu.

[Ipu3Haku XUMHUYECKHX SIBJICHUWA. YPAaBHEHUS XUMHUYECKUX PEAKIUU.
Knaccudukanys XUMHUYECKUX pEaKIHUi 10 Pa3IUuYHbIM TMpPU3HAKAM: MPUPOJIE

pearupyromunx BCHICCTB, YHUCIY M COCTAaBY HMCXOJHBLIX M ITOJIYUCHHBIX BCIICCTB,



VU3MEHEHUIO CTENEHEH OKHCIEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB; MOTJIOIIEHUIO
WJIM BBIIEJICHHIO dHEprun. Pacuer no ypaBHeHusaM peakuuid. [lonaTre o ckopoctn
XUMUYECKON peakuuu. DakTopsl, BIUSIOMNE HA CKOPOCTh XUMUYECKOW PEAKIUU.
[lonarre o karaiuzaTope. DIEKTPOIUTHYECKAs TUCCOLUALMSA. DIJIEKTPOJIUTHl U
HeaneKTpoauThl. Monbl. Katnonsl u annonsl. Peakiiuu noHHOTO oOMeHa. Y clioBus
NPOTEKaHUsI peakluid HOHHOTO OOMEHA. DJEKTPOJIUTHYECKass JUCCOLIMAIIMS
KHUCJIOT, IIEJI0YEH U colieil. PacTBOpsBI, pacTBOpeHue. Pemenue 3a1a4 Ha MacCOBYIO
nonto BemiectBa. CreneHb okucieHus. OnpeaeneHnue CTENEHN OKUCIEHUSI aTOMOB
XUMUYECKUX JJIIEMEHTOB B coeauHeHusX. Oxuciaurens. BoccTaHOBUTEND.

CYH_IHOCTB OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
MeTauiibl 1 X COcANHCHUA

[TonoxeHue METaIoB B IEPUOAMYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB
J.N. MenpaeneeBa. Metamibl B mpupoje U oO1ue crnocoosl ux noiaydenus. O0um
e (usnueckue cpoiicTBa MeTasioB. OOlIME XUMHUYECKHE CBOICTBA METaJIOB:
peaKkiuu C HEMETAUIAMHM, KHCJIOTAMH, COJISIMHA. OJEKTPOXUMUYECKUH P
HanpspkeHu MetauioB. [1{enouHble MeTaNIbl U UX COEUHEHUS.

[Ileno4yHO3EMENBHBIE ~ METAUIBl M WX  COCIMHEHHA.  AJIOMHHMM.
AMdoTtepHOCTh OKCHAa U THIpokcuaa amomunud. XKenezo. CoequneHus xene3a u
WX CBOMCTBA: OKCUJIBI, TUIPOKCUIBI U conu xkene3a (11 u I11).

Hemerasubi IV — VII rpynn v ux coeMHeHUs1

[Toso)keHHe HEMETAUIOB B  IEPUOAUYECKOM CUCTEME XUMHYECKUX
snemenToB JI.MI. MenneneeBa. OOmme CBONMCTBA HEMETAJIOB. | aJOTreHEI:
dbuznyeckre U xumuueckue cBoicTBa. CoeMHEHHUS TaJOreHOB: XJIOPOBOIOPOI,
XJIOpOBOAOpOaHAs Kuciaora U ee comu. Cepa: (GU3HMYCCKHE H XHMHYCCKHC
cBoricTBa. CoeMHEHUsI CEPhl: CEPOBOJOPO, CYJIb(PHUIbI, OKCUILI cepbl. CepHas,
CCpHHUCTAsT M CEPOBOJOPOJHAS KHCJIOTHI M HX COJIU. A30T: (PU3HYECKHE U
xuMu4deckue cBoiictBa. AmMmuak. Comm amMmonHusg. Oxcuasl a3oTta. A30THas
kuciora u ee coinu. Docdop: uznueckue U xumMuueckrue cpoictra. CoeMHEHUS

docdopa: okcun docdopa (V), oprodochoprHas kuciaora U ee CONH. YTIEPO:



busznyeckue M XMMUYECKHE CBOWCTBA. AJIOTpOmHMs yriepoja: aimas, rpadur,
kapouH, ¢ymrepensl. CoemmHeHms yriaepona: okcunbel yriaepoma (II) u (IV),

YFOHBHaHKHCHOTaIIGGCOHH.KpGMHHﬁIICFOCOCHHHeHHH.
HepBOHa‘laJIl)Hble CBCIACHHUA 00 OpraHNMvYeCKMX BelleCTBax

[lepBoHauanbHbIE CBEICHUS O CTPOCHHM OPraHUYECKUX  BELIECTB.
VYreBoopopl: METaH, 3TaH, TUIEH. VICTOUHUKHU YTIE€BOJAOPOAOB: MPUPOAHBIN
ra3, HedTh, yrosb. Kuciopoacomepxaiue COEAUHEHUS: CHOUPTHI (METaHOI,
ATaHOJI, TJIMIEPHUH), KapOOHOBBIC KHUCJIOTHI (YKCYyCHasl KHCJIOTa, aMHHOYKCYCHas
KHCJIOTA, CTEAPUHOBAs U OJIEMHOBASI KUCJIOTHI). BUONOrnyecku BaKHbIE BEILIECTBA!
JKUPBI, TJIOKO03a, Oenku. XUMHUYECKOE 3arps3HEHHUE OKPYKAIOIIeW Cpelbl U ero

IIOCJICACTBHAI.



COJAEP) KXAHUE YYEBHOI'O KYPCA XMUMMMU (135 gacoB)
8 kiace (68 yacoB)
YMK I'a6puensn O.C. — 2019

Temal. IlepBoHayajbHbIe XUMHYECKHE MOHATHA (2249aca)

XuMusl — HayKa O BEUIECTBAX, UX CBOMCTBAaX M MPEBPAIICHUSX.
[TonsiTe 0 XMMHYECKOM 3JIEMEHTE U (PopMax ero CyIIeCTBOBAHMS: CBOOOIHBIX
aToMax, IPOCTBIX U CIOKHBIX BEIIECTBAX.
[TpeBpamienus BemiectB. OTINUNE XUMHUUECKUX PEAKINHA OT (PU3NUYECKUX SIBJICHUM.
Ponp xuMuu B )KM3HU YEJIOBEKA.
Kparkue cBelneHHss W3 HMCTOPUM BO3HUKHOBEHUS W pa3BUTHS XuUMHHU. Poib
OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHMHM XMMHYECKOW HayKu. XHMHUYECKas
CUMBOJIMKA. 3HAKM XMMHMYECKUX 3JEMEHTOB M IPOMCXOXKIACHUE HMX Ha3BaHUMU.
Xumuueckue popmyinbl. Maaekcsl u ko3dpuimenTsl. OTHOCUTENBHBIE aTOMHAS U
MOJIEKYJISIpHass Maccel. Pacdyer MaccoBOM [0AM XHMHYECKOIO JJIEMEHTa I10
dbopmyiie BemecTna.
[lepnognueckas cucremMa xumuueckux osnemeHtoB JI. W. Menneneesa.
BanenTtHocTs, cocTaBienue Gopmys OMHAPHBIX COETMHEHUH 110 BaJI€HTHOCTH.
Yuctele BemecTBa U cMecu. [IpuMeps! KUAKUX, TBEPABIX U ra3000pa3HbIX CMECEH.
dusnueckre Meroabl paszaeneHus cmeceil. Mx cocraB. MaccoBasg u oObeMHas
JI0JII KOMIIOHEHTa cMecHu ATOMBI Kak (opMa CyHIECTBOBAaHUS XHWMHYECKHX
anemMeHTOB. OCHOBHBIE CBeIEHMS O CTpoeHuMM artoMmoB. Honbl. IlocTosiHHas
ABoranpo. KonnuectBo BemniectBa. Moiib. Mosipas Macca. MosisipHblii 00beM
ra3os.
PacueTel ¢ HCIOIB30BAaHHEM NOHATHH «KOJIMYECTBO BELIECTBA», «MOJIIpHAs
Macca», «MOJISIpHBIM 00beM Ta30B», «IOCTOSTHHas ABOrajpo». 3aKOH COXPAaHEHUs
MacChl BEIECTB. YpaBHEHHS XUMHYEeCKuX peakiuid. Koadduimentsr B
ypaBHEHUSIX peakuuid. Peakuuu pasznokeHHs, COCIMHEHHU, 3aMelIeHusl, OOMeHa.
PacueTsl 10 XMMHUYECKUM yPaBHEHUSIM.

Tema2. «Kucaopoa, Bomopoa» (18uacos)

Kucnopon — xumudeckuii smeMeHT U mpoctoe BemiectBo. O3oH. CocTaB
BO3ayxa. Pu3nyeckue M XUMHYECKHE CBOMCTBa Kuciopona. llomydenue wu
npuMeHeHue Kuciaopoaa. TermoBor dhdexT xumudeckux peakmnuil. [lonsrtue 06
9K30- M DHAOTEPMUYECKUX peaknusx. ['openne. Oxcuapl. MaccoBas u oObeMHas
JNOJIN. OcHoBanus.  Peakuum — momyueHws. Nunukatopsl.  Kucnots.
DJIEKTPOXMMHUYECKUHN psi HanpspkeHuid metaiuioB. Comu. WX cocraB, Ha3BaHME.
Bomopon — XuMmuuYecKuM DJJIEMEHT M MOPOCTOE BemecTBO. Dusznyeckue u



XUMHUYECKHE CBoOMcTBa Bojaopoaa. I[lomyuenue Bogopona B JabopaTtopuu.
[lonyyenue BomopoJa B  MPOMBIIUIEHHOCTU. [IpumeHeHue  Boaopoja.
KauecTBeHHble peakiuu Ha Tra3000pa3Hble BelecTBa (KUCIOPOA, BOAOPO.).
OObeMHbIE OTHOILICHHUS Fa30B MPU XUMHUYECKUX PEAKIIUSX.

Tema3. «Boxa. PactBopbl» (3uaca)

Bona B mpupone. KpyroBopot Boabl B ipupojie. Pu3nyeckue 1 XUMUUECKUE
cBoiicTBa BOJbI. PactBopbl. PacTBopuMOCTh BemiecTB B Boje. KoHIeHTpamus
pacTBOopoB. MaccoBasi J0Ji1 paCTBOPEHHOT'O BEIECTBA B PaCTBOPE.

Tema4. «CBoiicTBa KJIacCOB Heopranudeckux Bemecrs» (11 yacos)

Oxkcupsl. Knaccudukamus. Homenknatypa. @usznueckre CBONCTBA OKCHIOB.
XUMHUYECKHE CBOMCTBA OKCHAOB. [lomydeHne W NOPUMEHEHUE OKCHUIOB.
OcHoBanus. Knaccudukarusa. Homenkmnarypa. ®uszndeckrue cBOWCTBA OCHOBaHU M.
[Tonmyuenue  ocHoBaHMM. XHWMHYECKHME  CBOWCTBA OCHOBaHWU. Peaknus
Hertpanuzamuu. Kucmotel. Kiaccudukanus. Homenknarypa. ®dusnueckue
CBOMCTBA KHUCHOT. IlomydeHne M IPUMEHEHHE KHUCIOT. XHMHYECKHE CBOWCTBA
KucaoT. Muaukaropel. M3MeHEHne OKpacKu MHIMKATOPOB B PA3JIMYHBIX CPEHax.
Comu. Kinaccudukanusa. Homenknarypa. @uszndeckue CBOIMCTBA  COJICH.
[Tonyuyenue u mpuUMEHEHUE cojied. XMMUYECKHE CBOMCTBA coJiel. I'eHeTnueckas
CBSI3b MEXKIy KJIacCaMHM HEOpraHMYecKMX coeauHeHui. IIpobrmema OGe3omacHOTo
WCTIOJIb30BAHUSI BEIIECTB M XUMHYECKHX PEAKIMKA B IMOBCEJHCBHOM KU3HU.
TokcuuHble, TOpPHOYME UM B3PHIBOOMNACHBIE BEIIECTBA. bbITOBasg XuMUUYECKas
IrPaMOTHOCTb.

TemaS. Crpoenne aroma. Ilepumoamyeckuii 3aKOH W TNEPHOAMYECKAS
cucreMa. XuMH4ecKas cBA3b (84acos)

Ctpoenue atomoB. [[okazaTeabCTBa CIOXKHOCTH CTpoeHUs aToMoB. CocTaB
aTOMHBIX SiIEp: TPOTOHBI W HEWUTpoHbl. OTHOCUTEIBLHAs aTOMHAas Macca.
B3anMoCBsI3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Macca.
N3meHeHne yuciaa MpOTOHOB B sJIpe aToMa — 00pa30BaHUE HOBBIX XMMHUYECKHUX
2JIEMEHTOB.

N3MeHeHne 4Yunciaa HEHUTPOHOB B SAApe aroMa — OOpa30BaHHWE H30TOIIOB.
CoBpeMeHHOE OIpeAeiCHUE TOHATUS «XUMHUYECKUM dieMeHT». M3oTombl Kak
Pa3HOBUIHOCTH AaTOMOB OJJHOT'O XMMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHUE AIEKTPOHHBIX 000JI0YEK aTOMOB XMMHUYCCKHUX 3JIEMEHTOB1
— 3 mepuonoB.. [ToHsTre 00 SHEPreTHYECKOM YPOBHE.

ITepuonnueckas cucrema xumuueckux aneMeHToB . 1. Menneneesa u ctpoeHue
aTOMOB: (PU3UYECKHUI CMBICII TOPSIIKOBOIO HOMEpa 3JIEeMEHTa, HOMEpa TPYIIIIHI,



HOMEpa Nepuoa.

N3MeHeHne uYuclia BJIEKTPOHOB HA BHEIIHEM JJECKTPOHHOM YpPOBHE aToMa
XUMHUYECKOTO 3JIeMeHTa — o0O0pa3oBaHUE TOJIOKHUTEIBHBIX W OTPHUIATEIbHBIX
HOHOB. ITonsiTue 00 HOHHOM CBSI3H. CrenieHp OKHCJICHHUS.
OnexTpoorpunatenbHocThb. CTenens okuciaeHus. CocraBneHue GopmMys OMHAPHBIX
coequHeHUM. V3MeHeHUs MeTaNIMUYeCKUX H HEMEeTaNIMUYECKUX CBOWMCTB B
nepuojaax U rpymnmax.

KoBaneHTHas xuMuueckas CBsi3b. DJIEKTPOHHBIE U CTPYKTYPHBIE POPMYIIBI.
[ToHsiTHE O METAJUIMYECKOM CBSI3U. THUIBI KpPUCTATUTMYECKUX PEIIETOK.

Tema 6. OKHCIUTEIBHO — BOCCTAHOBHTEIbHbIE PEeAKIHA
(6 yacos)
OKHUCIIUTEIIbHO-BOCCTAHOBHUTENbHBIE peakiuu. OKUCINTENh W BOCCTAaHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHHE.
Peakiiu HMOHHOTO OOMEHa M OKHCIHTEIbHO-BOCCTAHOBHMTEIBHBIC PEAKIUH.
CocTaBiieHHe ypaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA METOI0M
9JIEKTPOHHOIO OajlaHca.

TemaTn4eckoe JIAHNPOBaHUE Kypca XUMHH 8 Kjacca

No Ha3zBanne tembl Ko — Bo wacoB

1 [lepBOHaUaIbHBIE XUMUUECKUE TTOHATHS 22 qaca

2 Kucnopon, Bomopon 18 yacos

3 Bopa. PactBopsl 3 gaca

4 CBoMCTBA KJIACCOB HEOPraHMYECKUX BemecTB | 11 vacos

5 Crpoenue aroma. Ilepuomnueckuit 3akoH | | 8 4acos
MEePUOINYECKast CUCTeMa. XUMHYECKas CBS3h

6 OKUCIUTETHEHO — BOCCTAHOBUTEIIbHbBIC 6
peakuuu




Conep:xkanue yueoHoro kypca xumuu (135 gyacon)
9 kamacce (67 yacoB)
YMK I'a6puensn O.C. — 2019

BBenenne. (5 yacon)

XapakTepuUCTUKA JIEMEHTA 110 €0 IOJIOXKEHHUIO B IIEPUOANYECKON CHCTEME
xumudeckux anemeHToB Jl. 1. Menneneesa. Kiaccel HEOpraHMYECKHX BELIECTB.
THunel XUMAYECKHUX peakUuuid. ' eHeThuecKue psaibl MeTaJllla 1 HeMETaJLIA.

[TonsiTue o0 mepexoaHbIXx dneMeHTax. AmdoTepHOCTb. [eHeTHueckuil pan
NEPEXOIHOro 31eMeHTa. OKUCIUTEIbHO — BOCCTAHOBUTEINIbHBIE peakuuu. Penienne
pacyEeTHBIX 3a71a4

Temal. Xumnueckue peakiuu (12 yacon)

[lonaTHE O CKOPOCTH XUMHYECKOW peakuuu. DakTopbl, BIHSIOIIHAE Ha
CKOPOCTh XHMMHUYECKOW peakiuu. llonstme o karanuszarope. XHMHYECKOE
paBHOBECHE U yCIIOBUES ero cMmelieHus. Kinaccuukanus XuMU4ecKux peakuui o
pa3IMYHBIM IIPU3HAKAM: YMCIY U COCTaBYy HCXOIHBIX U IIOJIYYEHHBIX BEIICCTB;
VU3MEHEHUIO CTEIICHEN OKUCIIEHHsS aTOMOB XMMHUYECKHUX 3JIEMEHTOB; ITOIVIOLIEHUIO
WIM BBIJICJICHUIO SHEPTUU. OJIEKTPOJMTHYECKAs JHCCOLMALUsA. DJIEKTPOIMUTHI U
HedIeKTpoauThl. Monbl. KaTnoHs! 1 aHuoOHBL. Peakiiny nOHHOTO OOMeHa. Y ClIoBuUs
NPOTEKaHUsl peakuuid HOHHOTO OOMEHA. DIJEKTPOJIUTHYECKAas JUCCOLIMALIMS
KHCJIOT, IIEI0YeH U COJICH.

Tema2. Merananl (18 uacos)

[TonoxeHne MeTa/ioB B MEPUOAUYECKON CHCTEME XMMHUUYECKHUX 3yeMeHToB [[. U.
MenpaeneeBa. Mertaunyeckass KpPUCTAUIMYECKAS PEIIETKA W MeETajInyecKas
xuMudeckas cBsa3b. OOmme ¢usnueckue cBoiictBa MeTawioB. CraBbl, HX
CBOMCTBA M 3HA4Y€HME. XHMHUYECKHME CBOWCTBA METAJUIOB KaK BOCCTAHOBUTEIICH.
CrocoObl  MOMY4YeHUST METAJIOB: TMHUPO-, TUAPO- U  DIEKTPOMETALUTYPTHS.
DnekTposin3. Koppos3usi MeTaJlsioB U CIocoObl 00pHOBI ¢ HEM.

OO0mas xapakTepUCTHUKA MIEJOYHBIX MeTaldJdoB. MeTamibl B IPUPOIE.
O6mue cnocoObl ux nonydeHus. CtpoeHue atomoB. lllenounbie metamibr —
MPOCThIE BEIECTBA, WX (U3NYECKUEe U XUMHUYECKHE CBOWCTBA. BakHeiimme
COCIMHEHUS IIEJIOYHBIX METAJJIOB, UX CBOMCTBA M MNPUMEHEHHE B HAPOJIHOM
xo3siictBe. Kanuitnplie ynoopenus.

O6mas XxapakTepUCTHUKA DdDIEMEHTOB TlaBHOW mnoxarpynnsl |l
rpynnsl. Crpoenue artomoB. IllenouHozemenbHble METAIBI — MPOCTHIE



BEIECTBA, WX (PU3MUECKHE M XUMUYECKHE CBOWCTBA. BakHEHINEe COeTuHEHUS
HIEJI0YHO3EMEIBHBIX METAIOB . JKECTKOCTh BOJIBL.

Anromuauit. CtpoeHue aroma, pU3NYECKUe U XUMUYECKHE CBOMCTBA MPOCTOIO
BemecTBa. CoeAMHEHUST AIOMUHUST — OKCHJ W TUIAPOKCHI, UX aMdOTEepHbIN
xapakrep. Baxueimme comu amomuHus. [IpuMeHeHHE aTlOMUHUA UM €r0
COECIMHEHU.

XKenezo. CrpoeHue aroma, (QU3MUYECKHE M XUMHYECKHE CBOMCTBA MPOCTOTO
BemecTsa. I enernyeckue psiasl Fe?' u Fe**. KauecTBennsie peakimu Ha Fe®
Fe**. Baxueiimme comu xene3a. 3HAYCHHE XKeIe3a, ero COCIUHCHHN ¥ CIUIABOB B
MIPUPOJIE U HAPOJHOM XO35HCTBE.

Tema3. Hemeramninl (22 uaca)

OOmiass XapakTepUCTUKa HEMETAJIOB: TIOJOKEHHE B MEPUOAUYECKON
cucreme [[. I. MenneneeBa, 0COOEHHOCTH CTpoeHHsI aToMOB, Kpucramindeckoe
CTPOCHHUE HEMETANIOB — MPOCTHIX BEMIECTB. AJOTponus. PU3n4YecKre CBOKWCTBA
HeMeTaJuI0B. OTHOCHUTENIBHOCTh MOHITUN «METALD), «KHEMETAILID).

Bonopon, Bojia. Xumuueckue CBOMCTBA BOJIBI.

O6mas xapakTepuctuka rainoreHoB. Crpoenne aromoB. IIpocteie
BEIIECTBA, WX (u3nueckue U XUMHYECKHE CBOMCTBa. OCHOBHBIE COCIUHEHUS
rajioreHoB (TaJIOTEHOBOAOPOJbl M TaJoreHujibl), uX cBoMcTBa. KauecTBeHHas
peakuusi Ha xjopua-uoH. KpaTkue cBeneHus o xjope, Opome, pTope U HOJE.
[IprmeHeHune rajJoreHoB U UX COCIMHEHUN B HAPOJHOM XO35IMCTBE.

Kucnopon. Bo3ayx, ero cocras, skonorusi arMocepsl. MoixydeHue, XUMHUYECKUE
CBOWCTBA KHUCIIOPOAA.

Cepa. Crpoenne aroma, ajyIOTpONUs, CBOMCTBA U NPUMEHEHHE POMOMYECKOM
cepol. Oxcuael cepsl (IV) u (VI), ux monydenuwe, CBOIICTBA U NPUMEHEHUE.
CepoBojioposiHass U cepHucrtas KucioTbl. CepHas KHCJIOTa U €€ COJH, HUX
MIPUMEHEHHUE B HApOAHOM X03siicTBe. KauecTBeHHas peakiys Ha Cyab(aT-uoH.
A3ot1. CrpoeHue. AMMHUAK, CTPOCHHE, CBOWCTBA, MOJYYEHUE U NPHUMEHEHHUE.
Conu amMmMoHus1, ux cBorcTBa U npuMmeHenue. Okcuasl azota (I1) u (1V). AzoTHas
KHCIIOTa, €€ CBOWCTBA W TpUMeHeHue. HurTpaTel W HUTPUTHI, TpodiemMa Hux
COJIEp KaHMS B CEITHCKOXO3SIICTBEHHON NPOAYKITUU. A30THBIE YAOOPESHHUS.
docdop. CtpoeHue aToma, aJIoOTPOIUs, CBOMCTBa Oestoro u kpacHoro docdopa,
ux npumeHnenne. OcHoBHbIE coenuHeHus. DocdopHbie ynoOpeHus.

VYraepon. CrpoeHue  aroMa,  auIOTPOIHS, CBOMCTBA  AJUIOTPOIHBIX
moaudukammii, npumenenue. Oxcuabl yriaepoma (II) u (IV), ux cBoiictBa u
npumeHeHnue. KadyecTBeHHas peakuus Ha yriaekuciblil ra3. KapOoHaThl: KambIuT,
coJia, OTalll, UX 3HAaY€HUE B MPUPOJE U KU3HU YesoBeka. KauecTBeHHas peakius



Ha KapOOHAT-HOH.

Kpemuuii. CrtpoeHue aroma, CBOIiCTBa BemiecTBa U mnpuMmenenue. Okcun
kpemuus (IV). Cunmkatel. 3HaueHHE COSAMHEHUN KPEMHUS B KUBOW M HEXHBOM
npupoze. [ToHsATHE 0 CUIIMKATHOM MPOMBIIUICHHOCTH.

Tema 4 Opranuyeckue coenuHenus (7uacos)
BemecTtBa OpraHM4eckMe W HEOPraHWYECKHE, OTHOCUTEIBHOCTH TIIOHSTHSA
«OpraHHYecKHe BemecTBa». [[puunHbl MHOIr000Opa3usi OpraHnyeCKUX COCIUHEHUMN.
XWUMUYECKOE CTPOCHHE OPraHUYECKUX COCIUHEHUH. MONeKynsipHble U
CTPYKTYpHBbIE€ (DOPMYJIIBI OPraHUYECKUX BEIIECTB.
Ankanbl. MeTaH H 3TaH: CTPOEHHE MOJIEKyJl. ['OpeHue MeTaHa U 3TaHa.
HerunpupoBanue stana. [I[pumenenue merana.
AnKeHbl. XMMHUYECKOE  CTPOCHHE  MOJEKYJIbl  OTWieHa. JIBOMHas  CBS3b.
B3anmoneiictBue atmieHa ¢ BoAoW. Peakumm nmonmMepusanuy  STUIIEHA.
[lonuaTHNEH U €r0 3HAaYEHUE.
[lonsiTHE O NpEAENBHBIX OAHOATOMHBIX CIIMPTaX Ha IpUMEpPaXx METaHOJIA U
3TaHoJIa. TpexaTOMHBIN CIIUPT — TJIMLEPHH.
ONHOOCHOBHBIE Tpe/ENbHbIE KapOOHOBbIE KHUCIOTHl Ha NpPHUMEpPE YKCYCHOMU
kucioTel. Ee cBolicTBa u npuMenenue. [lonarue o cinoxHbix 3¢upax. XKupsl kak
CJIOXHBIE 3(PUPBI TTUIEPUHA U )KUPHBIX KUCIIOT.
[TonsiTue 06 amuHOKMUCIOTaX. Peakiuu nonvkoHaeHcauu. benku, ux cTpoeHue u
OMoJIOru4YecKast poJb.
[Tonsitue o0 yrmeBomax. [mroko3a, ee cBoiicTBa u 3HaueHue. Kpaxman u
EJUTI0JI03a (B CPAaBHEHUHM ), UX OMOJIOTHYECKasi POIb.

Tema$5. O0001IeHHe 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOI HIKOJIbI
(3 uaca)
[Tepronnyeckuil 3aKOH U MEPUOANYECKAsT CUCTEMA. THUIBI XMMUYECKUX CBSI3EH U
TUTBI KPUCTAUINYECKUX PeIIeTOK. B3auMOCBs3b CTPOEHUS U CBOMCTB BEILIECTB.

Mertamibl 1 HemMeTaluIbl. [ eHeTuUeCKne psAbl MeTajla, HEeMEeTalla U NEPEXOIHOTO
MeTala, OOIMe XMMHUYECKHE CBOMCTBA B CBETE TEOPUHU DJICKTPOITUTHYECKOU
JIACCOLMALINY U TIPEJICTABICHHI O MPOILIECCAX OKUCICHUS-BOCCTAHOBICHUA. XUMHUS
MU 370poBbe. bbITOBas XxuMHueckass rpaMOTHOCTh. PemieHue 3amad 3a Kypc 9
KJIacca.



TeMaTH4YeCKoe IVIAHMPOBaHUe Kypca XuMuM 9 Kiacca

No HazBanue Tembl Komn — Bo yacos
Beeneunue. 5

1 XUMUYECKUE PEaKINU 12

2 Merauist 18

3 HemeTainl 22

4 Oprannyeckue CoeIMHEHUS 7
O060011eHNE 3HAHUH TTO XUMHUU 32 KypC 3

OCHOBHOM IITKOJIBI







