MyHuIHnaIpbHOE Ka3eHHOE 0011e00pa3oBaTeIbHOE YUPESIKICHHE
cpennsisi o0eoOpaszoBarenbHas mkoja Nel8 c. [llanrana
[TerpoBckoro ropojackoro okpyra CTaBpoIoibCKOro Kpas

Paccmorpena YTBepxkaaro

Ha 3aceJlaHuu Hupexktop MKOY COLI Nel8
MEJIarOrM4eCKOro COBETA Kazannukona FO.B.
[TpoTokon Ne oT

TOUKA \!pocm

Pabouas mporpamMma 1o XumMuu

8 — 9 knacc

Yuurenn
Atinernunosa B ..
YUHUTENb XUMHUH,
BBICIIAs KBaM(DHUKAIIMOHHAS KaTErOpHs

2021 r.



BBenenue
Pabouas mporpamma o Xxumuu ajs 8 — 9 KI1accoB COCTaBlIeHa HA OCHOBE:
®DenepalibHOTO TOCYJaPCTBEHHOTO 00Pa30BaTEeNbHOrO CTaHAApTa OCHOBHOTO 00111ero o0pa3oBaHus;
porpaMMbl Kypca XxuMuu aisi 8-9 kiaccoB 001eo0pa3oBaTeNIbHBIX YUPEKISHUH, OMyOTHKOBAaHHON
nznarensctBoM «lIpocemenue» B 2019 romy (PaGowas mporpamma Kypca XUMHH K y4eOHUKaM
aBTopoB I .E.Pyn3utuca, ®.I'.®enpamana ans 8-9 knaccos, ['apa H.H., 2019r).
B cooTtBercTBUM C:
NOJIOKEHHEM O paboyeil mporpaMMe ydeOHBIX IPEIMETOB, JJIEKTUBHBIX KYpPCOB, CIIELKYPCOB,
WHAUBUAYAJIbHBIX U TPYIINOBBIX 3aHATUH;
yuebHbIM I1aHoM MKOVY COLI Ne 18 na 2021 — 2022 y4eOHbIii rox

Pa3nea 1. [Inanupyemble pe3yJibTaThbl 0CBOCHHUSI y4eOHOI0 MpeaMeTa

@®opMUPOBaHNE YHHBEPCAJIBHBIX Y4eOHBIX el CTBHIl.

Cranmapt ycraHaBiIMBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHHUS OOyYaroIIUMUCS
OCHOBHOI 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOTO 001Ero 0Opa3oBaHus:

JUYHOCTHBIM, BKIIOYAIOIIUM TOTOBHOCTb M  CIIOCOOHOCTh  OOyYarommxcs K
CaMOpPAa3BUTUIO U JIMYHOCTHOMY CaMOOIIPEIENICHUIO, C(HOPMHPOBAHHOCTh WX MOTHBALlMU K
OOy4eHHI0O U IEJICHANPABICHHON IO3HABATEIbHON JESATEIBHOCTH, CHCTEMBl 3HAUYUMBIX
COLIMAJIbHBIX M MEKJIMYHOCTHBIX OTHOILIEHUH, IICHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPAKAOLIUX
JUYHOCTHBIE U TPAXKIAHCKUE TMO3ULUM B JCSATEIBHOCTH, COLHUAIbHbIE KOMIIETEHIINH,
[IPAaBOCO3HAHUE, CHOCOOHOCTh CTaBUTh LEJIHW M CTPOUTH >KU3HEHHBIE IUIaHbI, CHOCOOHOCTh K
OCO3HAHUIO POCCUNCKON UJIEHTUYHOCTH B MOJIUKYJIBTYPHOM COLILYME;

MeTanpeAMeTHbIM, BKJIIOYAIOUIMM OCBOCHHBIE OOYHYAIOUIMMUCA MEXKIpPEAMETHbIE
MOHATUST WM YHUBEpCAJIbHblE ydeOHblE JEHCTBUS  (pEryJsTUBHBIE, I103HABATEIIbHBIC,
KOMMYHHUKATHBHbBIE), CHOCOOHOCTh HUX HCIHOJb30BAHUSA B Y4eOHOH, I03HABaTeIbHOH W
COLIMAJIbHOW MpPaKTHKE, CAMOCTOATEIbHOCTh IUIAHMPOBAHUS M OCYILIECTBICHUS YyueOHOU
NEeSITeIbHOCTH M OpraHM3alud Y4eOHOro COTPYJHHMYECTBA C IeJaroraMM W CBEPCTHHUKAMH,
[IOCTPOEHHUE MHAMBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

NpeAMeTHBIM, BKIIOYAIOUIMM OCBOCHHbIE OOyYarOIIMMUCS B XOJA€ M3y4eHHs y4eOHOro
IperMeTa yMEeHHUs crienrduueckre JUisl TaHHOW MpeaMeTHON 00JacTH, BUJBI I€ATEIbHOCTH 1O
MOJy4YEeHHUI0O HOBOTO 3HaHMS B paMKax y4yeOHOro ImpeaMera, ero mnpeoOpa3oBaHUIO U
MPUMEHEHUI0 B  Y4eOHBIX, Y4YEOHO-IPOEKTHBIX U  COIMAJIbHO-TIPOEKTHBIX CHUTYalUsX,
(dopMHpOBaHHE HAYYHOTO THUIIA MBIIUICHHS, HAyYHBIX MPEJICTABICHUH O KIIIOUEBBIX TEOPUSX,
TUMAX M BUJAX OTHOILIEHWH, BJlaJeHWE HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU IOHSATHUSMH,
METOJIaMH U NIpUEMaMH.

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS OCHOBHOH 00pa30BaTEJBbHOH IPOrpamMMbl
OCHOBHOI'0 0011er0 00pa30BaHMsA OTPAXKAIOT:

- BOCIIUTAHUE POCCUNCKOMN Ipak1laHCKON MAEHTUYHOCTHU: NMaTPUOTU3Ma, yBakeHUs K OTedecTBy,
IIPOLUIOE M HACTOSIEE MHOIOHALIMOHAJIBHOTO Hapona Poccuu; oco3HaHME CBOEM 3THUYECKOU
MPUHA/JIEKHOCTH, 3HAHME HMCTOPHUHU, fA3bIKA, KYJIbTYpPbl CBOEr0 Hapoja, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Hacieauss HapoaoB Poccum M d4enmoBedecTBa; yCBOEGHHE T'yMaHMCTHUYECKUX,
JEMOKPAaTUYECKUX M TPATUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCUHCKOIO O0IIECTBa;
BOCIIMTaHME YyBCTBAa OTBETCTBEHHOCTH U J0Jra nepel PonnHoii;

- (¢opMHpOBaHHE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
o0yJaromuxcss K CaMOpPa3BUTHIO U CaMOOOpPA30BaHMIO Ha OCHOBE MOTHBAIIMU K OOYYEHHUIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M NOCTPOCHHIO JajbHEHIIeH WHANBUAYAIbHON TpPaeKTOpUU
o0pa3oBaHMs Ha Oa3e OPUEHTUPOBKU B MUpeE Mpodeccuii 1 mpodecCnOoHaIbHBIX MPEANOUTECHUH,
Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOIO OTHOIIEHUS K TPYY;

- (opMupoBaHHe LETOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM NPAaKTHKH, YYUTHIBAIOIIETO COIMAIBbHOE, KYJIbTYpHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHPa;



- (hopMUPOBAHHUE OCO3HAHHOT'O, YBAXXHUTEIBHOTO U 1OOPOXKETATEIBbHOIO OTHOIIEHUS K JPYTOMY
YEJIOBEKY, €0 MHEHMIO, MUPOBO33PECHUIO, KYIbTYpe, S3BIKY, BEpE, TPaXKIAHCKOU IIO3ULUH, K
UCTOpUH, KYJIBTYpE, PEJIIMIUH, TPAJULUAM, SA3bIKaM, LIEHHOCTAM HaponoB Poccum m Haponos
MHUpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH IUAIOT C IPYIMMHM JIFOJbMH M JOCTUIaTh B HEM
B3aMMOIIOHUMAaHMsI;

- OCBOCHHME COLMAIBHBIX HOPM, MpPaBHJ MOBEACHUS, pojieii u (HopM COLUMATBHOW KHU3HH B
rpymnIax v cooOIecTBax, BKIOYas B3pOCIble U COLMAIbHbIE COOOLIECTBA; yYaCTHE B IIKOJbHOM
CaMOYIIpaBJICHUH M OOIIECTBEHHOW >KM3HM B Ipe/eiax BO3PACTHBIX KOMIETCHUUH C y4EToM
PErMOHANIBHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

- pa3BUTHE MOPAJIBHOIO CO3HAHHMA M KOMIETEHTHOCTH B PEHICHUH MOPAIbHBIX MPOOJIeM Ha

OCHOBE JIMYHOCTHOIO BBIOOPA, (OPMHPOBAHHME HPABCTBEHHBIX UYBCTB U HPABCTBEHHOIO

MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHBIM MOCTYIIKAM;

- (opMupoBaHHE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOLICHHM M COTPYIHHUYECTBE CO

CBEPCTHHKAMM, JE€TbMU CTAapLIEr0 W MJAJIIEr0 BO3pacra, B3pOCIABIMU B  IIpoliecce

o0pa3oBaTenbHON, OOLIECTBEHHO 0JIE3HOM, yUeOHO-UCCIe10BaTENbCKON, TBOPUECKON U APYrUX

BUJIOB JI€ATEIbHOCTH;

- (hopMupoBaHME LEHHOCTH 370pOBOro M 0Oe3omacHoro obpa3a KHM3HHM;, YCBOECHUE IpPaBUII

UHIUBUAYAIBHOTO W KOJUIEKTUBHOIO O€30MacHOrO IMOBEAEHHS B UYPE3BbIUAMHBIX CUTYalUsX,

YTPOXKAIOUIUX KU3HU U 30POBBIO JIFOJIEH, TPaBUJI IOBEICHUS HA TPAHCIIOPTE U HA I0POrax;

- (OpMHUPOBAHHUE OCHOB IKOJIOTMYECKOM KYJIBTYpbl COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO

9KOJIOTUYECKOT0 MBIIUICHUS, PA3BUTHE ONBITA SKOJIOTHYECKH OPUEHTHPOBAHHOU pedIeKCHUBHO-

OLICHOYHOM U MPaKTUYECKON AEATEIbHOCTU B )KMU3HEHHBIX CUTYALIMSIX;

- OCO3HaHHME 3HAYEHUs CEMbM B JKU3HHU UYe€JIOBEKa M OOILECTBA, NPUHATHE LIEHHOCTH CeMEHHOMN

KHU3HU, YBAKUTEIbHOE U 3a00TJIMBOE OTHOLLIEHHUE K UJI€HAM CBOEH CEMbH;

- Ppa3BUTHE ICTETUYECKOIO CO3HAHMS 4E€pe3 OCBOEHHUE XYJOKECTBEHHOI'O HaclIeusi HapOoJOB

Poccun 1 Mupa, TBOpYECKOH AEATENIBHOCTH ICTETUYECKOTO XapaKTEPA;

- (opMHUpOBaHME OCHOB IIPAaBOCO3HAHMS [UI COOTHECEHHS COOCTBEHHOI'O IIOBEICHUS M

IIOCTYIIKOB JIpYTUX JIIOJ€d C HPABCTBEHHbIMH LIEHHOCTAMM U HOpMaMHu IOBEJCHUS,

YCTAQHOBJICHHBIMM  3aKOHOJATenbCcTBOM  Poccuiickoit ~ denepanuu, yOeKIEHHOCTH B

HEO0OXOJIMMOCTH 3alIMILATh MPABONOPSIOK IPABOBBIMU CIIOCOOAMU M CPEICTBAMHU, YMEHHI

peann30BbIBaTh OCHOBHBIE COLIMANIBHBIE POJIM B MpeJieNax CBOEH J1eecrnoCOOHOCTH.
MeTtanpeameTHbie pe3yJbTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM POrpaMMBbl

OCHOBHOI'0 0011er0 00pa30BaHMsA OTPAXKAOT:

- YMEHHME CaMOCTOSITENIbHO ONPENENSTh LEIH CBOEr0 00y4eHUsl, CTaBUTh U (GOPMYIUPOBATH IS

ceOs1 HOBBIE 337aul B yué€Oe U MMO03HABaTEIbHOM JeSATEeIbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI

CBOEH MM03HABATENbHOMN AEATEIbHOCTH;

- YMEHME CAMOCTOSITEIBHO IUIAHUPOBATh IYTH JOCTM)KEHHs Lejed, B TOM YHCIE

albTepHATUBHBIE, OCO3HAHHO BHIOMpaATh HambOosee 3PPEKTUBHBIE CIOCOOBI pelIeHNsT YUeOHbIX

U TIO3HABATEJIbHBIX 33/1a4;

- YMEHHE COOTHOCUTH CBOM JAEWCTBHUS C IUIAHUPYEMBIMH pe3yJlbTaTaMu, OCYLIECTBIISTh

KOHTPOJIb CBOEH JAEATENbHOCTH B IPOLECCE JOCTIXKEHUS DPe3ysbTaTa, OMPEAEssTh CIIOCOObI

NeNCTBUI B paMKax MPeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JAECHCTBUS B

COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUEN;

- YMEHHUE OLIEHUBATh MPAaBUIBLHOCTH BBIMOIHEHUS y4eOHOM 3a7auu, COOCTBEHHbIE BO3MOXKHOCTHU

e€ pelueHus;

- BJIAJICHUE OCHOBAMHU CAMOKOHTPOJISl, CAMOOLICHKHU, NPUHATHS PEIIEHHH M OCYIIECTBICHUS

OCO3HAaHHOTO BbIOOpa B y4eOHOH U MO3HABATEIbLHON JESATENIbHOCTH;

- YMEHHE OIpeleNsiTh MOHATUS, CO3JaBaThb OOOOIIEHHs, YCTaHABIMBATh AHAJIOTHUH,

KJIacCU(UIUPOBATh, CAMOCTOATEIBHO BbIOMpATh OCHOBAHUS M KPUTEPHUM AJIs KiacCU(DHUKAIUH,

YCTaHABIMBaTh IPUYMHHO-CIEJCTBEHHBIE CBSI3H, CTPOMTH JIOTHYECKOE  PpaCCyKICHHE,



YMO3aKJII0YeHUE (MHIYKTUBHOE, IEAYKTUBHOE U TI0 aHAJIOTUH) U JICJIaTh BHIBOJIBI,
- YMEHHUE CO3/laBaTh, IPUMEHITH U MPeoOpa30BhIBATH 3HAKH U CUMBOJIBI, MOJIETU U CXEMBI IS
penieHust yueOHbIX U IMO3HABATEIbHBIX 33]1a4;
- CMEICIIOBOC UTCHUC;
YMEHUE OPraHU30BbIBATH YYEOHOE COTPYIHUUYECTBO U COBMECTHYIO JIEATEIILHOCTD C YUUTEIEMHU

CBEpCTHHUKaMH; paboTaTh MHAMBUIYAJILHO U B TPYIIE: HAXOAUTH 00Iee pelleHre U pa3peuiarhb
KOH(JIMKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMI 1 yuéTa HMHTEpecoB; (GOpMyIHpOBaTh,

- apryMEHTHpPOBAaTh U OTCTAaWBaTh CBOE MHEHHE YMEHHE OCO3HAHHO HCIOJIb30BATH PEUEBBIE
CpPEACTBAa B COOTBETCTBHUM C 3aJladyeii KOMMYHUKAIIMU JJISl BBIPAKEHUSI CBOMX YYBCTB, MBICJICH U
MOTpeOHOCTEH; IUIAHUPOBAHHWS M PETYJSALMH CBOCH JEATEIBHOCTH; BJIAJACHUE YCTHOH H
MMHUCbMEHHOW PEeYb0, MOHOJIOTHYECKOM KOHTEKCTHOM PEYBIO; PA3BUTUE MOTHUBALUU K OBJIAJICHUIO
KyJbTYpPOH aKTUBHOT'O TOJIb30BAHUS CJIOBAPSAMH U APYTUMU MOUCKOBBIMU CUCTEMAMMU;

- (opMuUpOBaHHE W Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJIB30BaHHUS WH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TexHoJjorui (nanee UKT — komneTeHun);

- (opmMupoBaHHE U pPa3BUTUE HKOJOTUYECKOTO MBIIUICHUS, YMEHHE IPUMEHSATh €ro B
MO3HABATEIbHON, KOMMYHHKAaTHBHOH, COIMAJIbHOH TMpaKTHKE H  NPOPECCHOHATBHOM
OpHUEHTAIIUH.

BbInyCKHUK HAay4YuTCH:

- XapaKTepu30BaTh OCHOBHbIE METO/IbI I03HAHMS: HAOII0I€HUE, U3MEPEHUE, IKCIIEPUMEHT;

- CBOMCTBA TBEPABIX, KHUIKHX, Ta3000pa3HbIX BELIECTB, BbIIEIA UX CYIIECTBEHHbIE IPU3HAKY;

- PACKpBIBaTh CMBICI OCHOBHBIX XHMHUECKUX IOHATHH «aTOM», «MOJIEKYIa», «XUMUYECKUH
AJIEMEHT», «IIPOCTOE BEILECTBO», «CIOKHOE BEILIECTBO», «BAJEHTHOCTHY», «XUMHYECKas
peaKIus», UCHOJb3Yys 3HAKOBYIO CUCTEMY XUMMH;

- pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

- pa3ianyaTh XUMUYECKUE U (pU3NUECKUE SBICHUS;

- Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;

- OIPENENATh COCTaB BELIECTB 0 UX (hopMyiaM;

- BAJICHTHOCTB aTOMa 3JIEMEHTA B COEIUHEHUSX;

- OTIPENIENSATh THII XUMUYECKUX PEaKIIHiA;

- Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKLIUH;

- BBISABJIATH NIPU3HAKU, CBUETEIBCTBYIOIINE O MPOTEKAHUN XUMHUECKON peakuu Ipu
BBITNIOJTHEHUHY XUMHYECKOT'O OIIbITa;

- COCTaBIISATh (DOPMYJIbI OUHAPHBIX COSTUHEHUM;

- COCTaBJISATh YPABHEHUS XUMUYECKUX PEAKIUI;

- co0moaTh NpaBuiIa 6€30macHol padoThI IPHU MPOBEICHUH OTIBITOB;

- IOJIb30BaThCs JTAOOPATOPHBIM 000PYIOBAaHUEM U MTOCYI0H;

- BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB;

- BBIUYUCIIATH MACCOBYIO JIOJII0 XMMHUYECKOT0 3JIEMEHTA 10 (popMyIie CoeTMHEHMS;

- BBIUHCIATH KOJUYECTBO, 00BEM MIIM MacCy BELIECTBa MO KOJMYECTBY, 00beMy, mMacce
peareHTOB WM IPOAYKTOB PEAKIINH;

- XapakTepu3oBaTh (U3NYECKUE U XMMUYECKUE CBOMCTBA MPOCTHIX BELIECTB: KUCIOpoAa 1
BOJIOPOJ1a;

- [10JIy4aTh, COOMPAThH KUCIOPO U BOAOPO/;

- pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOI;

- pacKpbIBaTh CMBICI 3aKOHAa ABOTaJipo;

- pacKpbIBaTh CMBICI MOHATHH «TeTI0OBOM A (EKT peakIumy, «MOJIIPHBIH 00beM»;

- XapakTepu3oBaTh (U3NYECKHUE U XUMUYECKHE CBOWCTBA BOJIBI;



- PacKphIBaTh CMbICI TOHATHS «PaCTBOPY;
- BBIUHCJISITH MAaCCOBYIO JIOJIFO PACTBOPEHHOIO BELIECTBA B PaCTBOPE;

- IPUTOTOBJIATH PACTBOPHI C OMPEACIICHHON MAaCCOBOM JI0JIEH PAaCTBOPEHHOIO BEIIECTBA;

- Ha3bIBaTh COCANMHCHUS N3YUCHHBIX KJIIACCOB HCOPTAHNYCCKUX BCIICCTB,

- XapaKTepu30BaTh (PU3NUECKHE M XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEILIECTB: OKCUAOB, KHCJIOT, OCHOBAHMI, COJICH;

- ONPENIENATh MPUHAJICKHOCTD BEILIECTB K ONPEAEICHHOMY KJIACCy COCIMHEHUI;

- COCTaBIATH ()OPMYIIBI HEOPTAaHUYECKUX COCTUHEHHU N3YICHHBIX KIIACCOB;

- NPOBOAUTH ONBITHI, NOATBEPKIAIOIIME XWMHUYECKHE CBOMCTBA H3YYEHHBIX KJIAcCOB
HEOPraHUYECKHUX BEILECTB;

- pacno3HaBaTb OIIBITHBIM IIYTEM PACTBOPLI KUCIIOT U IJ_IGJIO‘-IGI;'I MO0 UBMCHCHHUIO OKPACKHU
WH]JIUKATOPa;

- XapaKTepU30BaATh B3aMMOCBA3b MEXIY KJIACCaMU HEOPraHWUYECKUX COETMHEHUII;

- packpsiBaTh cMbIch [lepuoanueckoro 3akona [{.M1. Menneneena;

- 00BACHATH (PU3UMYECKHM CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEPAa XHMHYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIBI U IeproJa B nepuoanueckon cucreme .M. Menneneena;

- 00BSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipejaeax
MaJIbIX MEPHUOAOB U I'NIaBHBIX IMOATPYIIII;

- XapaKTepU30BaTh XMMHUECKHE JIEMEHTHI (0T BOJAOPO/A /10 KAIbIIHsI) HA OCHOBE MX MOJOKEHUS
B nepuoaunueckoit cucreme .M. MenneneeBa u 0cCOOEHHOCTEN CTPOEHUSI UX aTOMOB;

- COCTaBIISITh CXEMbI CTPOCHUS aTOMOB MepBbix 20 3MeMeHTOB mepuoanyeckoil cucremsl J[.H.
Menneneena;

- PacKpbIBaTh CMBICII IOHATHI: «XUMUYECKASI CBSI3bY, «3JEKTPOOTPULATEIBHOCTD,

- XapaKTepHU30BaTh 3aBUCHUMOCTH (PH3MYECKUX CBOICTB BEUIECTB OT THIIA KPHUCTALTUICCKOM
pEeLIeTKY;

- OIpCACIIATh BUJ XUMHUYECKOH CBA3H B HCOPraHN4YCCKUX COCIUHCHUAX

- u300pakaTh CXEMbl CTPOEHHUSI MOJIEKYJ BEILIECTB, OOpa30BaHHBIX PAa3HBIMU BUIAMHU
XUMHYECKHUX CBSI3EH;

- PacCKpbIBaTh CMbICI MOHATUH «MOH», «KaTUOH», «AHHUOHY, «QJIEKTPOJIUTBI, «HEIJEKTPOIUTHI»,
«QIEKTPOIUTUYECKAS JUCCOLUALUNY», KOKUCIUTENbY, «CTETIEHb OKUCICHUS) «BOCCTAHOBUTEIIbY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

- OIPENENATh CTENIEHb OKUCIICHHS aTOMa 3JIEMEHTA B COSMHEHNH;

- PacKpbIBaTh CMBICII TEOPUHU FNEKTPOJUTUUECKON TUCCOLIMALINY;

- COCTaBJISITh YPABHEHUS AJIEKTPOJIUTAYECKOMN TUCCOIMALN KUCTIOT, IIE0Y€EH, COJIEH;

- OOBSCHATH CYHIHOCThH MPOIIECCa INEKTPOIUTUYECKON AUCCOIMAIMHA M PEeaKInii HOHHOTO
oOMeHa;

- COCTaBIISATh TIOJTHBIE ¥ COKpAIllEHHbIE HOHHBIE YPaBHEHHsI pEaklliu OOMEHa,

- OIPENENATh BOZMOXKHOCTh MPOTEKAHMSI peakiuii HOHHOTO 0OMEHa;

- IPOBOAUTH PEAKIUH, TOITBEPKAAIOIINE KAUECTBEHHBI COCTaB Pa3IMYHBIX BEUIECTB;
OTIpEEIATh OKUCINUTENb U BOCCTAHOBUTEID;

- COCTaBJISITh YPAaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

- Ha3bIBATh q)aKTopI)I, BJIMAIOIIKUE HAa CKOPOCTDH XUMHYECKOH pCaKkuu;

- KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIIUU TI0 PA3IUYHBIM PU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBSA3b MEXAY COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAILIIOB;

- TPOBOJUTH OMBITHI MO MOJYUYEHUIO, COOMPAHUIO U U3YYEHUIO XUMUYECKHX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIICKUCIIOrO ra3a, aMMHaKa;

- paCno3HaBaThb ONBITHBIM ITYTEM ra3006pa3HHe BeUICCTBA. YFHGKHCHBIﬁ ra3 1 aMMHuaKk;

- XapaKkTepU30BaTh B3aUMOCBS3b MEXAY COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAILIOB;

- Ha3bIBaThb OPraHUYECKHE BEIECTBA MO MX (opMyje: MeTaH, 3TaH, 3TUJIEH, METAHOJ, 3TaHOII,
[JIMLEPUH, YKCYCHas KHUCJIOTAa, aMHUHOYKCYCHas KHCJOTa, CTE€apUHOBas KHUCIOTa, OJICMHOBAs



KHCJIOTA, TIII0K034;

- OLICHUBATh BJIMSHUE XUMUYECKOIO 3arpsI3HEHUS OKPYKAIOLIEH cpeibl Ha OpraHU3M Y€JI0BEKa;

- FPaMOTHO 00paIIAThCs C BELIECTBAMU B [IOBCEJHEBHOM JKU3HU;

- ONpEAENATh BO3MOXKHOCTb IPOTEKAHUS PEAKIMM HEKOTOPBIX NPEACTaBUTEIEN OpraHMYECKHUX
BELIECTB C KMCIOPOIOM, BOJOPOIOM, METAILIAMU, OCHOBAaHUSAMHU, FaJIOT€HAMH.

- BBIHYCKHI/IK MMOJIYYHUT BO3MOKXHOCTb HAYUUTLCA:

- BBIIBUTATb U MPOBCPATH SKCIICPUMCHTAJIBHO T'MIIOTC3bl O XUMHUYCCKUX CBOMCTBax BCIIIECCTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKHE PEAKIMH, O XapaKTepe
Y TIPOJIYKTAX PA3IMYHBIX XUMUUECKUX PEAKIIH;

- XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBaM, YCTaHABJIMBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MCIKAY JAHHBIMH XapaKTCPUCTHUKAMH BCUICCTBA,

- COCTaBJISAITh MOJICKYJIAPHBIE M TIOJHBIE WOHHBIC YPAaBHEHHUS I10 COKpAIIEHHBIM HOHHBIM
YPaBHEHHUSM;

- IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIISATH OKUCIUTEIbHBIC UM BOCCTAHOBUTEIILHBIE
CBOICTBA C YYETOM CTENIEHEW OKUCIIECHHUS 3JIEMEHTOB, BXOJAIIKX B €TI0 COCTAB;

- COCTaBJISTh YpaBHEHHUS peaKUUi, COOTBETCTBYIONIMX IOCIEI0BATEILHOCTH TMpeBpalleHui
HEOPraHUYECKHUX BEIIECTB Pa3JINYHBIX KJIACCOB;

- BBIIBUTATh U IPOBEPSTH SKCIIEPUMEHTAIILHO TUIIOTE3bI O Pe3yNbTaTaX BO3ACHCTBUS Pa3INnIHBIX
($hakTOpOB HAa H3MEHEHHE CKOPOCTH XUMHUYECKOMN peaKIlnu;

- WCIOJIB30BaTh MPUOOPETEHHBIE 3HAHHUSA JUIS DKOJOTHYECKH TPaAaMOTHOTO TIOBEACHHUS B
OKpY>KalolleH Cpene;

- HCIIONB30BaTh IPHOOPETCHHBIC KIIOUEBBIC KOMIIETCHIIMH TPU BBHIOJHEHWH IPOCKTOB U
y4e0HO-HUCCIICIOBATEIbCKUX — 3a/lad 10 HW3YYCHHIO CBOWCTB, CIOCOOOB IIONYYCHHS H
pacro3HaBaHUs BEIIECTB;

- 06’B€KTI/IBHO OLCHHUBATH HHq)OpMaHHIO 0 BCHICCTBAX U XUMHUYCCKHUX IIPOLECCCAX,

KPUTHUYECKH OTHOCHUTBCA K TICEeBJOHAy4yHOUW HH(OpManuu, HEAOOPOCOBECTHOH pekiiame B
CpeaCcTBaX MaccoBOM MH(OpMALINY;

- OCO3HaBaTb 3HAYCHUC TCOPCTUUCCKHUX 3HAaHUHA 10 XUMHHU JJISA npaKanecxoﬁ JCATCIIBHOCTHU
YeJI0BEKa;

- CO3/1aBaTh MOJIEIM U CXEMbI JUIsl pelieHus Y4eOHBIX M TMO3HABATENbHBIX 3ajay; MOHUMATh
HGO6XOZ[I/IMOCTI> CO6J'IIO)1€HI/I$I npenrmcaHHfI, npeajaracMbiX B HHCTPYKIUAX IO UCITIOJIb30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XHUMHH U JP.

Pazpean 11
Conep:xanue yueOHOT0 npeamera

B cucreme ectecTBeHHOHAYYHOTO 00pa30oBaHUs XUMUS KaK yY4eOHBIM MpeaMeT 3aHUMaeT
BOXHOE MECTO B TO3HAHUM 3aKOHOB NPUPOABI, (DOPMUPOBAHWUU HAYYHOW KapTUHBI MUDA,
CO3JAaHMH OCHOBBI XHMHYECKHX 3HAHUHM, HEOOXOMMMBIX IS IMOBCEIHEBHOM >XU3HHM, HABBIKOB
3I0pOBOTO M 0€30MMaCHOTO JIJISl YeJIOBEKAa M OKPYIKAIOIIEeH ero cpepl 00pas3a >KM3HHU, a TakKe B
BOCIIMTAHUU 3KOJIOTUYECKOU KYJIBTYPHI.

YcenemHocTe H3y4eHUsT XHMMUU CBSI3aHA C  OBJAJAEHUEM XUMHUYECKUM  SI3BIKOM,
coOMroIcHHeM TpaBui 0€30MacHON pabOTHl MPU BBIMOJHEHUH XHUMHUYECKOTO HJKCIIEPUMEHTA,
OCO3HAHMEM MHOTOYMCIIEHHBIX CBA3EH XUMHH C IPYTUMU MPEIMETAMU IIKOJIBHOTO Kypca.

[IporpamMma BkIIO4YaeT B ceOs OCHOBBI HEOPTAHUYECKOM W OPTraHUYEeCKOW XHMHHU.
['maBHOW wmueel mporpaMMBbl SIBISIETCS CO3/IaHHE 0a30BOT0 KOMIUIEKCA OTOPHBIX 3HAHUHW TIO
XUMHH, BEIPOKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3PACTY 00 YyUAOIIUXCS.

B conmepxaHuum JaHHOrO Kypca TMpEACTaBIEHbl OCHOBOIOJIATalOIIUe XHMHUYECKHeE



TEOPETUYECKUE 3HAHUS, BKIIFOYAIOIINE NU3YYEHUE COCTaBa U CTPOCHHUSI BELIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMS, MPOTHO3UPOBAHUE CBOMICTB BEIIECTB, UCCIEIOBAHUE 3aKOHOMEPHOCTEN
XUMUYECKUX MPEBpAIlCHU W IyTeM YNpaBI€HUS UMHU B LEJIAX I[OJYYEHUs BEIIECTB M
MaTtepuanoB. TeopeTHuecKyl0 OCHOBY M3Y4YEHMsI HEOPraHMYECKONM XHMHU COCTaBJISIET aTOMHO-
MoJieKyJisipHOe yueHue, [lepuomuueckuit 3akon .M. MenzgeneeBa ¢ KpaTKUMHU CBEICHHUSIMU O
CTPOCHUM aToMa, BHMJAaX XUMHUYECKOW CBSI3U, 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKUX
peaKkuuid.
B u3ydyenuum kypca 3HauuTeNbHas pOJIb OTBOJAUTCA XUMHYECKOMY SKCIEPUMEHTY:
IPOBEICHUIO MPAKTUUECKUX U JTA0OPATOPHBIX paboT, ONMMCAHHUIO PE3YIbTATOB YICHUYECKOTO
AKCIIEPUMEHTA, COOTIOICHUIO HOPM U MIPaBHJI O€301MacHOM paboThl B XUMUUECKOH J1abopaTOpUH.

Peanuzanust 1aHHOM MporpamMmbl B IpOLECCe OOYYEHHUS IO3BOJIUT OOYYAIOUUMCS
YCBOUTH KIIFOUEBbIE XMMUYECKUE KOMIIETEHLIUH U TIOHATH POJIb U 3HAYEHHE XUMUU CPEAH IPYTUX
HayK O IPUPOJIE.

N3yuyenne npenmera «XuMusi» B 4acTu (OPMHUPOBAHUSA Yy OOYYAIOUIUXCS HAYyYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIEHAYYHBIX METOJOB (HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE), OCBOCHMSI MPAKTUYECKOTO TMPUMEHEHHUS HAy4YHBIX 3HAHUW OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX ¢ mpenmeramu: «buonorus», «l'eorpadus», «Mcropus»,
«Jluteparypa», «MatemaTnka», «OCHOBBI 0€30MACHOCTU >KU3HEIEATEIbHOCTHY, «Pycckuit
A3BIKY, «DU3HKa», « IKOIOTHUS.

IlepBoHaya/ibHbIE XUMHYECKHUE IOHATHS

IIpenmer xumuun. Tena u BemjectBa. OCHOBHBIE METOABI IO3HAHMS: HaOJNIO/EHUE,
U3MepeHue, dKcrepuMeHT. PU3ndecKkue U XUMHUYECKHe sBjIeHUsA. UUCTblEe BEleCTBa U CMECH.
Crnioco6sl pazneneHusi cmeceid. Atom. Mosekyna. XUMHAYECKUM 3JIEMEHT. 3HAKU XUMUYECKHUX
aeMeHTOB. [IpocTble M cloKHBIE BellecTBa. BaneHTHOCTb. 3aKOH IOCTOSIHCTBA COCTaBa
BemiecTBa. Xumudeckue ¢opmynbl. Manexcel. OTHOCHTENbHAs aTOMHash M MOJICKYISpHAs
Maccel. MaccoBasi 701 XMMHYECKOTO JIEMEHTa B COEAMHEHHH. 3aKOH COXPAaHEHUS MaccChl
BelIeCTB. XuUMHUYecKue ypaBHeHUs. KoapdummeHTsl. YCIOBUS M TPU3HAKKA TPOTEKAHUS
XUMUYECKUX peakuuid. Mok — eAMHUIA KOJIMYECTBA BelecTBa. MossipHas macca.

Kucaopon. Boxopon

Kucnopon — xumuueckuil sneMeHT M npoctoe BemecTBo. O30H. CocraB BO3ayXa.
®usznyeckue M XMMHMYECKHE CBOMCTBAa Kuciopoja. IlomydeHune W mpUMEHEHHE KHCIOPOJa.
TennoBoit a3¢pdexr xumuyeckux peakuuil. [loHsTHe 00 3K30- U IHAOTEPMHUECKUX PEAKIMSIX.
Bonopoa — xuMH4YeCcKrid 3JIEMEHT U TPOCTOE BEIIECTBO. PUBMYECKUE U XUMUYECKUE CBOMCTBA
Bosopona. ITomyuenue Bogopoaa B naboparopuu. [lomyueHne Bogopoga B MPOMBIIUIEHHOCTH.
[Ipumenenue Bogopona. 3akoH ABoraapo. MossipHblil 00beM ra3oB. KauecTBeHHbIE peakly Ha
razoo0OpasHble BellecTBa (KHCI0PO, Boopoa). OObeMHbIE OTHOIIEHUS ra30B MPH XMMHUYECKHX
peaKkuusx.

Bopa. PacTtBopsl

Bopma B mpupone. Kpyrosopor Boasl B npupone. Ousznyeckne 1 XMMHYECKHE CBOMCTBA
Bozbl. PacTBopel. PacTBOoprMOCTh BemecTB B Boae. KoHuenTpanus pactBopos. Maccoast 10Jis
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCTUHEHU I

Oxcunpl.  Knaccudukanums. Homenxnatypa. @usuueckne CBOWCTBA  OKCHJIOB.
Xumuyeckue cBoiicTBa OKcuaoB. IlomyyeHue u npuMeHeHHE OKcHaoB. (OCHOBaHUSA.
Knaccudpukanus. Homenknatypa. ®@usnueckue cBoiictBa ocHoBaHui. [lomydyeHue OCHOBaHMIA.
XuMHudeckue CBOMCTBa ocHOBaHWU. Peakmus Hehrtpanmusanuu. Kucmortel. Knaccudukarus.
Homenxiarypa. ®usuyeckue cBoicTBa KHUCIOT. IlosyyeHne W IIpUMEHEHHE  KHUCIIOT.
Xumuueckue cBoicTBa KUCIoT. MHaukaTopel. I3MeHeHne OKpacKH MHJIMKATOPOB B Pa3JIMYHBIX
cpenax. Comu. Knaccuduxanms. Homenknarypa. @usudeckue coiictBa coieil. [lomydyenue u
IIPUMEHEHHE cosiel. XMMHYEeCKue CBOMCTBA cosied. ['eHeTmdeckas CBSI3b MEXIy Kiaccamu



HCOPTraHNYCCKUX COCHHHCHHﬁ. Hp06neMa 0€30IaCHOr0 MCIT0JIb30BaHUS B€IICCTB U XUMHUYCCKUX

peaKkuurii B TOBCETHEBHOM KU3HU. TOKCHUYHBIEC, TOPIOYHE U B3PBIBOONACHBIE BEMIECTBA. bbITOBAs
XUMHUYECKask TPAMOTHOCTb.

Crpoenue atoma. Ilepuognyeckuii 3aKOH U NMEPUOANYECKAST CHCTEMAa XHMHYECKHX
yemenTOB .. MeHaeneeBa

CrpoeHue aroma: sApo, 3Heprerndeckuil ypoeHb. CocTaB sapa aroma: IpPOTOHBI,
HeuTponbl. M3otonbl. Ilepuommueckuit 3akon .M. MenneneeBa. Ilepuonuueckas cucrema
xumuyeckux snemeHToB .M. MenneneeBa. ®@uU3HMYECKUN CMBICT aTOMHOIO (MOPSAKOBOTO)
HOMEpa XUMHUYECKOIO D3JEMEHTa, HOMEpa TIpyNIbl U MEepUOJa NEPUOJUYECKON CHUCTEMBI.
CrtpoeHne »HEpPreTHYeCKuXx ypoBHEW aToMoB 1epBbIX 20 XHMMHYECKMX  DJIEMEHTOB
nepuoanuecko cuctemsl J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB aTOMOB
XUMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHUI HAa OCHOBE IOJIOKEHUS B MEPUOJUYECKON CHCTEME
J.N. MenneneeBa u ctpoeHust aroma. 3uauenue [lepuoanueckoro 3akona [[.M. Menaeneena.

Crpoenne BemecTB. XMMHYECKas CBA3b

DNEeKTPOOTPULATEILHOCTh ATOMOB XMMHUYECKUX 3J1€MEHTOB. KOBaJleHTHas XUMHUYECKas
CBsI3b: HEMOJsipHAs U mossipHas. [loHsATHE O BOJOPOIHON CBSI3U U €€ BIUSHUU Ha (PU3HUECKUe
CBOWCTBA BEIIECTB Ha mnpuMepe Bouabl. MoHHas cBa3b. Metaunueckass CBsA3b. THIIBI
KPUCTAINIMYECKUX PEHIETOK (aTOMHas, MOJIEKYJIsipHasi, MOHHAs, METaJJIN4ecKasi). 3aBUCUMOCTD
(U3NYIECKUX CBOMCTB BEUIECTB OT THITA KPUCTALTMUECKON PEIIETKH.

XuMHnuyecKue peakuuu

[lonsATHEe O CKOpPOCTH XMMHMYECKOM peakuuu. PakTopsl, BIMAKOLIME HA CKOPOCTbH
xumuueckor peakuuu. [lonstue o karanmzatope. Knaccubukanus XUMHUYECKUX PEAKIHM MO
pa3aMyYHbIM MpPU3HAKAM: YHCIY M COCTaBY HMCXOJHBIX U IOJIyYEHHBIX BELIECTB; MU3MEHEHHIO
CTENEHEH OKUCIICHHS] aTOMOB XMUMHUYECKUX AJIEMEHTOB; MOIIONIEHUIO I BBIACIICHUIO SHEPIHH.
DONEeKTPOIUTHYECKAs JTUCCOLMALUsA. OJEKTPOIUTHl U HedNeKTponuTbl. Moubl. KaTtvoHbl u
aHuoHbl. Peakiuu w#OHHOrO oOMeHa. YCJIOBHUA MPOTEKAHUS pEaKUUuid HOHHOrO oOOMeHa.
DONEeKTPOJIUTUYECKAss JUCCOLMALUA KHUCIOT, Menoded u coieil. CTeneHb OKHUCIEHUS.
OnpeneneHue CTENEHUM OKUCIEHUS AaTOMOB XHMMHMYECKHMX JJIEMEHTOB B COCAUHEHUSIX.
Oxucautens. BoccranoButenb. CylHOCTh OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

Hemeranusl 1V — VII rpynn u ux coeguHenus

IlonoxeHne HEMETaUIOB B IEPUOAMUYECKOM CHCTEME XUMUYeckux saemeHTtos J[.M.
Menpeneea. OOuue cBoiicTBa HeMeTalIoB. ['anorensl: (pu3NUecKue U XUMUYECKUE CBOMCTBA.
CoenyMHEHNs TallOT€HOB: XJIOPOBOJIOPOJ, XJOPOBOJOpPOAHAas Kuciaora u ee conu. Cepa:
¢usnueckne U xumuueckue cpoicTBa. CoeIMHEHHUs Cepbl: CEPOBOAOPOJ, CYIb(UIbI, OKCUIbI
ceppl. CepHasi, CEpHUCTass U CEPOBOJOPOJHAS KHCIOTHI M HX CONMU. A30T: (u3NYecKue U
xumuueckue cBoiictBa. AMMuak. Conu aMmMoHus. OKcuibl a30ta. A30THas KMCJIOTa U €€ COJIU.
®ochop: pusnueckue u xumuueckue cpoictBa. Coenunenus ¢ocdopa: okeun docdopa (V),
oprodochopHas KuCIOTa U €€ CONM. YIIepoa: (PU3MUEeCKMe W XHUMHUYECKHE CBOWMCTBA.
AnnoTtponus yriaepoja: anMas, rpaduT, kapouH, ¢ymiepensl. CoeTuHEeHUs yriaepoaa: OKCUIbI
yriepoaa (II) u (IV), yronsHas kucnora u ee coinu. KpemMHui u ero coeluHeHus!.

Metayibl M MX cOeJUHEHUSA

[TonoxkeHne MeTauiOB B NEPUOJWYECKOM CHCTEME XUMHYeCKMX diemeHToB /[[.1.
MenneneeBa. Metauibl B npupojie W obume crnocoObl ux mnoiydeHus. OOmue Qunueckue
cBoiicTBa MeTayioB. OOIIMEe XHWMHUYECKHE CBOICTBAa METAJJIOB: pEaklUUU C HeMeTallJIlaMH,
KHUCJIOTaMH, COJIIMH. DJIEKTPOXUMHUYECKUN Psifi HanpshKeHU MeTauioB. lllenounbie MeTamibl U
ux coeauHenus. lllenoynozeMenbHble METAJUIBI U UX COEAMHEHUS. AMIOMUHUNA. AMGOTEpHOCTD
okcuaa M rugpokcuna amomunus. JKemezo. CoenMHEHHs jKele3a W UX CBOMCTBA: OKCHIBI,
ruapokcupl u conu xxenesa (11 u 111).

IlepBoHaya/ibHbIE CBeleHHSI 00 OPraHM4YeCKUX BelecTBax

HepBOHa‘{aJ'IBHBIC CBCACHUSA O CTPOCHHUU OPraHUYCCKHUX BCIICCTB. yFHCBOI{OpO,Z[BIZ METaH, OTaH,



stuieH. VICTOYHUKM yriaeBOAOpOAOB: MPUPOIHBIN ra3, HedTh, yrosub. Kuciopomacoaepxkariue
COEAMHEHUS: CIIUPTHI (METaHOJ, 3TAHOJ, TJIUIIEPHH), KApOOHOBBIE KUCIOTHI (YKCYCHAsl KUCIIOTA,
aMUHOYKCYCHAsl KHCIIOTA, CT€apUHOBasi W OJEHMHOBas KHUCIOTHI). bBHOJOrMYecku Ba)KHBIE
BELIECTBA: JKUPbI, INIOK03a, Oenku. XHMMHUYECKOE 3arpsi3HEHUE OKpYXaloUled cpelbl U €ro
MIOCJIE/ICTBHS.

Tunel pacyeTHBIX 32/1a4:

Brruncnenre MaccoBoOi JOJIM XUMHUYECKOTO AJIEMEHTa 0 (hopMylie COeTUHEHUS.

Ycranosnenue npocreiield (opMyIibl BEECTBA 10 MACCOBBIM JOJSIM XUMHYECKHX
3JIEMEHTOB.

Bbruncnenuss mo XMMHUYECKUM ypaBHEHUSIM KOJIMYEeCTBa, 00bEMa, MacChl BEIECTBA I10
KOJIMYECTBY, 00BEMY, MAacCe PEareHTOB WM MIPOYKTOB PEAKIUH.

PacueT maccoBoii 1011 paCTBOPEHHOTO BEILIECTBA B paCTBOPE.

IIpumepHBIe TeMBbI NIPAKTHYECKUX PadoT:

JIaGoparopHoe o0opyaoBaHue U MpUeMbl oOpamieHus ¢ HuM. [IpaBuna Ge3omacHon
paboThl B XUMHUECKOH J1abopaToOpHH.

OuncTKa 3arpsA3HEHHON TIOBapEHHOMN COJIH.

[Ipu3Haku npoTeKaHUsI XUMUYECKUX PEaKIIHil.

[TonydyeHue KUCI0po1a v U3y4E€HHUE €ro CBOMCTB.

[TonyyeHnue BO1OpOIa U U3YUYEHHE €0 CBOKCTB.

IIpuroroBneHue pacTBOPOB C ONPEAEICHHON MaCCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA.

Pewrenue sxkcnepumeHTanbHbIX 3a4a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCIMHEHUI.

Peakuuu nonnoro oomeHa.

KauecTBeHHbIE peakii Ha HOHBI B PacTBOPE.

[lonyyeHue ammMuaka 1 U3y4eHHE €r0 CBOMCTB.

[Tomy4yeHue yriekucaoro ra3a i u3y4eHue ero CBOMCTB.

Pemenue sxcnepumenTanbHbIX 3a1a4 o Teme «Hemeramnst IV — VII rpynn u ux
COCIMHEHUI.

Pemenne skcriepuMeHTaNbHBIX 33134 110 TeMe «MeTasulbl U X COEIUHEHUN».



Pasnea |11. TemaTnueckoe nJIaHMpPOBaHKeE C YKa3aHHEM KOJINYeCTBAa 4YacoB,

OTBOJAUMBIX HA OCBOEHHE KAXKI0i TeMbI

8 KVIACC
Ne Mpumeuanue
Ne | o/m Koa- (ucmosib30BaHMe
Tema ypoka BO
nn| B o0opynoBanusi Touku
4yacos
TEeMe pocTa)
IlepBoHaya/IbHbIE XUMUYECKHE MOHATHS (254)
1 1 [Ipeamer xumun. Tera u BemecTsa. 1
OcHOBHBIE METOBI TTO3HAHMUS:
Ha0II0IeHNE, U3MEPEHUE, SKCIICPUMEHT.
2 2 | IlpakTrueckas pabota Nel. JlaboparopHoe 1 [Mudposast 1abopaTopust
0o0opynoBaHuE U MPUEMBI 0OpaIlIeHuUs C RELEON
HuM. [IpaBuna Ge3onacHoii paboThI B [Mudposoii gaTunk
XuUMHUecKo# abopatopun. CTpoeHue TEeMIIEPaTypbl
IIJIJAMEHU. CrnupToBka
Caeua.
3 3 | ®usnueckne U XUMUYCCKUE SBIICHUS 1
4 4 | Yucreie BemnecTBa u cmecu. CriocoOb! 1
pas3aeneHus cMecen
5 5 | [Ipaktuueckas padota No2. Ouncrka 1
3arpsi3HEHHOM MTOBApPEHHOU COJIH.
6 6 | Atom. Monekyna. 1
7 7 | XUMHUYECKUH DJIEMEHT. 3HAaKU XUMHUYCCKUX 1
AJIEMEHTOB
8 8 | IlpocThle U CIIOXKHBIE BEIIECTBA. 1
9 9 | BajgeHTHOCTh 1
10 | 10 | 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTRA. 1
11 | 11 | Xumuueckue popmyisl. MHIEKCHI. 1
12 | 12 | OTHOcHTENbHAS ATOMHAS U MOJICKYJIIpHAs 1
MAaccChl
13 13 | MaccoBas g0 XMMHYECKOT0 DIIEMEHTA B 1
COCITUHCHHH.
14 | 14 | BeruucieHune MaccoBOM JOJM XUMHUYECKOTO 1
areMeHTa 1o Gopmysie COeTMHEHUSI.
15 | 15 | YcraHoBneHue nmpocreiiien Gopmyibl 1
BEIIECTBA [0 MACCOBBIM J0JSIM
XUMHYECKHUX JJIEMEHTOB.
16 16 | MaccoBas g0 XMMHYECKOT0 DIIEMEHTA B 1
COCTMHEHU U
17 | 17 | 3akoH coXpaHEHHUS MAaCChI BEIIECTB. 1 BEChl TEXHOXUMHUYECKHE
JIeMOHCTpallMOHHBIN YKCIIEPUMEHT. «3aKOH WM DJIEKTPOHHbBIC; CBEYA,
COXPAHEHUS MacChl BEIIECTBY» KkoJ10a riockomouHas 250
MJT; TOKKA JUIS COKUTAHUS
BEIIIECTB
18. | 18. | Xumuueckue ypaBHeHus. Koo dummeHTs!. 2
19 | 19
20 | 20 | YcioBws M MPU3HAKU MPOTEKAHUS 1

XUMHYECKUX PEaKIUH.




21

21

[TpakTrueckas padota Ne3. [Ipusnaku
MPOTEKAHUS XUMUYECKUX PEaKIUil.

22

22

Mouib — eMHMIIA KOJIMYECTBA BELLECTBA.
MognsipHast macca.

23

23

MogsipHast macca.

24

24

Konrponsnas padora Nel o teme
«HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITIOHATHA»

25

25

Boruucienust no XuMU4eCKUM YpaBHEHUSM
KOJIM4YECTBa, 00beMa, MacChl BEIIECTBA IO
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB HITH
MIPOJYKTOB PEAKIUU.

Kucaopoa. Boxopoa (94)

26

Kucnopon — XxuMuU4eCcKuil 3JIEMEHT U
npoctoe BemiecTBo. O30H. CocTaB Bo3ayxa.

27

duznyeckre U XUMHUECKHUE CBOICTBA
KHUCJIOpO/Ja.

28

HOJ'Iy‘lCHI/IC U IIPUMCHCHHUC KHUCJIOpOaa.

29

[IpakTuueckas padota Ne4. [Tomyuenue
KHCJIOPOJAA U U3YYEHHE €r0 CBOICTB.

30

Bomopon — XuMu4eckuii 3JeMeHT U
npoctoe BeniecTBo. [lonydyenue Bogopoaa B
nabopatopuu. [lomydenue Bogopozaa B
TIPOMBITIICHHOCTH.

31

du3nyeckre 1 XUMHYECKIE CBOMCTBA
Bogopona. [IpuMeHenue Boioposa.
KauecTBeHHBIC peakiuu Ha ra3000pa3HbIC
BelecTBa (KKCIOPOI, BOJAOPO).

32

[IpakTuueckas padota Ne5. [Tomyuenue
BOJIOPOZIA M U3y4EHHUE Er0 CBOMCTB.

33

3axoH ABorajipo. MossipHbIii 00bEM ra3os.
OObeMHbIE OTHOIIEHHUS Ia30B MPU
XUMHUYECKHX PEaKIUsX.

34

Boruncnenus no XuMMYECKUM ypaBHEHUSIM
KOJINYeCTBa, 00beMa, MacChl BEIECTBA MO
KOJIMYECTBY, 00BEMY, MAacCe peareHToB WIn
ITPOJYKTOB PEAKIUH.

Bopa. PacTBopsbl. (54)

35

Bona B mpupoae. KpyroBopor BojsI B
npupozae. PU3nN4ecKue 1 XUMUYECKUE
CBOKMCTBA BOABL. JIeMOHCTpAallMOHHBIN
SKCIEPUMEHT .

«Pa3yoxeHne BOAbI IEKTPUUECKUM
TOKOM)).

npubop AN ONBITOB €
IEKTPUICCKUM TOKOM;
HCTOYHHUK ITOCTOSTHHOT'O
TOKa: MPOOUPKH — 2 TIT. ,
MIPOHYMEPOBAHHBIE;
JTYyYUHKA; CIIUPTOBKA,
MpOOKU — 2 IIT, TUHIIET.

36

PacTtBOpBI. PacTBOpUMOCTB BEIIECTB B BOJIE.
Konuenrtpanus pactBopoB. MaccoBas 1015
pPacTBOPEHHOT'O BEIIECTBA B PACTBOPE.

37

PacueT MaccoBoii 10J11 paCTBOPEHHOTO
BEIIIECTBA B PACTBOPE.
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38 4 | IIpaktuueckas padora Ne6. [Ipurororienue 1
PacTBOPOB € OIPEAEIEHHON MaCCOBOU
JI0JIEH paCTBOPEHHOI'O BEUIECTBA.
39 5 | KonTpoasHas pabota Ne2 o teme 1
«Kucnopoa. Bonopoa. Bonay.
OcHOBHbBIE KJIACCHI HEOPTAaHUYECKUX coeTuHeHuii (174)
40 1 | Okcugsl. Knaccudukanus. Homenknarypa 1
41 2 | ®u3nYecKue CBOMCTBA OKCHIOB. 1
XHUMHUYECKHE CBOMCTBA OKCUJIOB.
42 3 | IlomydeHue v mpuMeHEHNUE OKCHIOB. 1
43 4 OcnoBanus. Knaccudukanms. 1
Howmenxkiarypa
44 5 | ®usnyeckue cBOWCTBAa OCHOBaHMIA. 1
[Tonydyenue ocHOBaHMIA.
45 6 | XuMuveckre CBOMCTBA OCHOBAHUM. 1 [udposas nabopaTopust
JlabopaTopHbIit onibIT . «OCHOBAHHUS . RELEON
Peakuus HelTpanuzanum» udposoii pH. mraTus ¢
32)KUMOM; TISITh
XMMHUYECKHX CTakaHOB (25
MJ1); TPOMBIBAJIKA.
46 7 Kucnorel. Knaccudukanms. 1
Homenknarypa. ®usudeckue cBOHCTBa
KHCIIOT.
47 8 | [lomyuenue u MpUMEHEHHUE KUCIOT. 1
48 9 | Xumudeckue CBOMCTBa KUCIIOT. Peakius 1
HEUTpanru3alum.
49 | 10 | Ungukaropsl. i3MeHEHHE OKpACKH 1
WHMKATOPOB B PA3JIUYHBIX Cpe/Iax.
50 | 11 | Comu. Kmaccudukanus. Homenknatypa. 1
Du3nYECKUE CBOMCTBA COJIEH.
51 | 12 | [HomyuyeHue M MPUMEHEHHE COJIEH. 1
52 | 13 | Xumuueckue CBOMCTBA COMNEH. 1
53, | 14, | I'enetmdeckast CBSI3b MEXY KJIaCCAMH 2
54 | 15 | HEOpraHMYECKUX COEIUHEHUH.
55 | 16 | [Ipaktuueckas pabota Ne7. Pemenue 1 [Mudposas nabopaTopus
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX [Mudposoii pH. mrarus ¢
coequHeHmI. «Omnpenenenue pH 32KUMOM; TISITh
pacTBOPOB KUCIIOT U LIEIOYEH) XUMHYECKHX CTaKaHOB (25
MJT); TPOMBIBAJIKA.
56 | 17 | KonrpombHas padora Ne3 mo Teme 1
«OCHOBHBIE KJIaCChl HCOPTAHUYIECKUX
COCIMHECHUI.
Crtpoenue atoma. [lepuoanyeckuii 3aK0H U NePUOIUYECKAA
cucremMa xumudeckux djiemenToB JI.A. MenaeneeBa (54)
57 1 | Crpoenue aToma: s1po, SHEPTETHYESCKUN 1
ypoBeHb. CocTaB sijipa aToMa: MPOTOHBI,
HEUTpOHBI. M30TONHI.
58 2 | Ilepuoamueckas cUCTEMa XUMHUYIECKHIX 1
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anemenToB /.M. MenneneeBa. ®uznueckuil
CMBICJI aTOMHOTO (IIOPSIIKOBOr0) HOMEpa
XUMHUYECKOI'0 JIEMEHTA, HOMEpa rPYIIbl U
MEepUOJIa IEPUOJUYECKON CUCTEMBI.

59

w

[Tepuonuueckuii 3akon JI.11. Meneneena.

60

CtpoeHue YHEPreTUYECKUX YPOBHEH
aTOMOB MepBbIX 20 XUMHYECKUX IJICMEHTOB
nepuonyeckoit cucremsl J. 1.
Menpeneena.

61

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
aTOMOB XMMHUYECKHX DJIEMEHTOB U UX
COCIMHEHUI Ha OCHOBE II0JIO’KEHUS B
nepuoanudeckon cucreMe .M. Menneneesa
U CTPOCHMS aToMa. 3Ha4CHUE
IIepuonnueckoro 3akona J[.1.
Menneneesa.

CrtpoeHnue BemecTB. XMMH4YECKas CBA3b (44)

62

1

HNonuag cBa3b.

63

DNEKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKHX IeMEeHTOB. KoBaneHTHas
XMMHMYECKas CBA3b: HEMOJAPHAsA U
nossipHast. [IoHATHE 0 BOZOPOIHOM CBA3U U
ee BIMSHUU Ha (pu3nyecKkure CBOWCTBa
BEILIECTB HA IPUMEPE BOJIBI.

64

w

MerTannuueckas CBSI3b.

65

Tunel KPUCTAIIMYECKUX PELIETOK
(aToMHast, MOJIEKYJISIpHASI, MIOHHAS,
MeTaJu4eckasi). 3aBUCUMOCTh (PU3HUECKUX
CBOMCTB BEIIECTB OT THUITA
KPUCTAJUIMYECKOU perieTku. PuHaHcoBas
rpaMOTHOCTb. JIeMOHCTpallMOHHBIN
JKCIEepUMEHT. «TeMneparypa IiaBJIeHus
BEIIECTB C PA3HBIMHU TUIIAMH
KPUCTAJUIMYECKUX PELIETOK

udposas 1aboparopust
RELEON

[udposoii gaTumk
TEMIIEPATYPHI IUIATHHOBHIN;
JATYUK TeMIIepaTypbl
TepMONIapHbIN

Xumnueckue peakuuu (34)

66

Crenens okucienus. Onpeaenenue
CTEIIEHU OKUCIIEHUSA aTOMOB XMUMHUYECKUX
3JIEMEHTOB B COEIUHEHUIX.

67

Oxkucnurens. BoccranoBUTEb.

68

KonrtponbHas padota Ne4 o teme
«Ctpoenune aroma. lleproanuecknii 3akoH
J.11. MenneneeBa. CTpoeHHe BELIECTBAY
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9 KJIACC

Ne Kou- IIpumeuanue
Ne | n/m (ucnojib30BaHue
nn| B Tema ypoka Bo obopynoBanus Touxku
TEME Hacon pocra)
XuMnuecKkue peakuuu(24)

1 1 | Crenensb okucneHusi. OKHCIUTENb. 1
BoccranoBurens

2 2 | CymHOCTh OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaKuuid.

Kucaopoa. Bonopoa (14)

3 1 | TeruoBo# >PPEeKT XUMUYECKUX PEaKIUil. 1 Hudposas
[TonsiTre 06 5K30- U SHAOTEPMHUUECKHUX naboparopus
peakuusx. JleMOHCTpalMOHHBIA SKCIIEPUMEHT. RELEON
«TemnnoBoit 3¢pexT pacTBOpEeHUs BEIIECTB B Hudposoii gatuuk
BOJIE» TEMIIePaTyphI

IJIATUHOBBIN
Xumudeckue peakiuu (94)

4 1 | IloHATHE O CKOPOCTH XUMHUYECKON PEaKIUH. 1 Hudposas
@DaKTOpBbI, BIUSIOINE HA CKOPOCTh XUMHYECKON naboparopus
peakuu. [loHaTue o karaauzarope. RELEON
JIeMOHCTpallMOHHBIN OMBIT. «V3yueHne BIusSHUS Hudposoii naTumk
pa3nu4HbIX (HaKTOpOB TEMIEPATyphl
Ha CKOPOCTb PEAKIUN IUTATUHOBBIN

5 2 | Kimaccudukanusi XMMAYECKHX PEaKIUii 1Mo 1
Pa3IMYHBIM MPU3HAKAM: YUCIIY U COCTaBY
WCXO/IHBIX | MOJYYCHHBIX BEIIECTB; H3MEHEHUIO
CTETeHeH OKUCIIEHUS] aTOMOB XUMHUECKUX
AJIEMEHTOB; TIOTJIONIECHHUIO WJIH BBIIEIICHUIO
SHEpIUH.

6 3 | DneKkTpoauTUYecKas AUCCOLUALIMSL. 1

7 4 | DAEKTPOIUTHI U HEINEKTPOIUTHI. MIOHBI. 1 Hudposas
Karnons! u annonsl. JIabopaTOpHBINA OMBIT . naboparopus
«CunbHbIE U CIIa0bIe FTEKTPOITUTHI RELEON

Hudposoit gaTunx
JIEKTPONPOBOAHOCTH

8 5 | DnexTpoIuTHUECKas AUCCOIUAINS KICIIOT, 1
LIEJI0YEHN U COTIEH.

9 6 Peakmun nonnoro ooMena 1

10 7 | YcnoBus npoTeKkaHusl peakifii HOHHOTO 1
oOMeHa.

11 8 | Ilpaktuueckas pabota Nel. Peakiiuu noHHOTO 1 Hudposas
oOMeHa. nabopaTopus

RELEON
Hudposoii gatuuk
AJIEKTPOIPOBOIHOCTH

12 9 | KonrponbHas padota Nel o Teme 1

«XUMHUECKUE PEAKIITUI.
Hemertauasl IV — VII rpynn u ux coennnenus (264)
13 1 | [lonokeHue HEMETAIOB B IEPUOANYECKOI 1

CHUCTEME XUMHUYECKHUX d5ieMeHTOoB J[. .




Meunneneesa. O0mme cBOMCTBA HEMETAIIOB.

14 2 | T'ajgoreHsl: pu3HUEeCKUE U XUMUUYECKHE 1
CBOMCTBA.
15, | 3,4 | CoenuHEHMS TAJIOTEHOB: XJIOPOBOIOPOI, 1
16 XJIOPOBOZOPOAHASI KUCIIOTA U €€ COJIH.
17 5 | Cepa: pusndeckue 1 XUMUYECKHE CBOKCTBA. 1
18 6 | CoenuHEHUS CEPHI: CEPOBOIOPOI, CYIbDUIBI, 1
OKCH/JIBI CEPBI.
19 7 | CepHuctas ¥ CEpOBOJOPOAHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kucinora. 1
21
22 | 10 | KontpomapHas pabota Ne2 mo Teme 1
«Hemeraiutb»
23 | 11 | A3oT: pusHuecKue U XUMHUYECKUE CBOMCTBA. 1
24 | 12 | AMMuak 1
25 | 13 | Conu ammonusi. JlaGopaTOpHBIN OTIBIT. 1 Hudposas
«O06pa3oBaHue COJIeH aMMOHUS» naboparopus
RELEON
Hudposoii naTumk
AJIEKTPONPOBOHOCTH
26 | 14 | [Ipakruueckas padora Ne2.Ilomyuenne ammuaka 1
Y U3y4YCHHUE €0 CBOWCTB.
27 15 | Okcunsl a3ora. 1
28, | 16, | A3oTHas KHCIIOTA U €€ COJIH. 1
29 | 17
30 | 18 | ®ocdop: puznyuecKkre U XUMHUICCKHE CBOMCTBA. 1
31 | 19 | Coenunenus dpocdopa: okcun pocdopa (V), 1
optodochopHas KHCIOTa U €€ COJH.
32 | 20 | Yruepon: pusnyeckue U XUMHYECKHUE CBOMCTBA. 1
AnnoTponus yriepoja: anmas, rpaduT, KapOouH,
GbyiepeHsl.
33 21 | Coenunenus yriuepoa: okcuasl yriaeposa (11) u 1
(V).
34 | 22 | CoemuHeHUs yriiepoja: yrojibHas KUCIIOTa U e 1
COJIH.
35 | 23 | IIpaktuueckas pabota Ne3. [lonyuenue 1
YIIIEKHUCIIOTO Ta3a M U3YYEeHHUE €ro CBOMCTB.
36 | 24 | KpeMHWMii 1 ero COCIMHEHUSI. 1
37 | 25 | Ilpaktuueckas pabora Ned. Perienue 1
AKCIIEPUMEHTATBHBIX 33/1a4 110 TEMe
«Hemeramnel IV — VIl rpynn u ux
COCIMHEHUIN.
38 | 26 | KontposnbHas padota Ne3 o reme 1
«Hemertaiutb»
Metajuibl M ux coeguHenns (144)
39 1 [TonoxeHne MeTamIoB B IEPUOIUYECKON 1

CHUCTEME XUMUYECKuX 3eMeHToB J1.1.
Menpeneesa. O0miue pu3nuecKrue CBOMCTBA
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MeTauioB. GuHaHCOBAS T'paMOTHOCTb.

40 2 Mertasiel B Ipupoe U 00IIHEe CIIOCOOBI UX 1
MOJTYYCHUS.
41 3 O01Me XUMHYECKHAE CBOMCTBA METAJLIOB: 1
peaKIuy ¢ HeMeTaJIaMH, KUCJIIOTaMH, COJISIMU.
42 4 | DIeKTpOXUMUYECKUH psiJ] HAIIPSHKEHUN 1
METaJLIOB.
43, | 5,6 | lllemo4Hble METAJUIBI K KX COCTHMHCHHUS. 2
44
45, | 7,8 | lllemoyHO3eMEIIbHBIC METAJLIBI U MX 2
46 COEINHEHUS.
47 9 | AIIOMUHMIA. 1
48 10 | AmdoTepHOCTh OKCHA ¥ THIPOKCHAA 1
AJTFOMUHHSL.
49 | 11 | XKeine3o. 1
50 | 12 | CoenuHeHwus xene3a U UX CBOMCTBA: OKCH/IBI, 1 Hudposas
ruapokcuabl v cou kenesa (1 u 111). nabopaTopus
JlabopaTopusriit onbIT Mo 11. «XKeneso. RELEON
OxucieHue xee3a BO BIaKHOM BO3yXe» udpooii gaTuuk
JaBJICHUS
51 | 13 | IIpaktuyeckas padora NeS. Pemenue 1
AKCIIEPUMEHTAIBLHBIX 33134 110 TeMe «MeTauTbl
U UX COEIUHEHHSN.
52 | 14 | KontpompHas pabora Ne4 o teme «MeTaiuisl 1 1
UX COEIUHEHHSI
IlepBoHa4yasbHBIE CBeleHNsI 00 Oprannyeckux Bemecrnax (144)
53, | 1,2 | IlepBoHavanbHBIC CBEACHHS O CTPOCHUU 2
54 OpraHUYECKUX BEUIECTB.
55, | 3,4 | YrieBoaopobl: METaH, 3TaH. 2
56
57 5 VYTI1eBOIOPOIBI: STUJIEH. 1
58 6 | McrouHuKHM yrieBOIOPOIOB: TPUPOIHBI ra3, 1
HE(Tb, yroib.
59 7 | Kucnopopaconepxaiiue COeIMHEHUS: CITUPTHI 1
(MeTaHOII, 3TaHOJ, TTTUIEPUH)
60, | 8,9 | Kucnopozacoaepskamiyue COSAUHCHUSL: 2
61 KapOOHOBBIE KUCIIOTHI (YKCYCHasl KUCIIOTA,
CTeapuHOBAs M OJICMHOBAsI KUCJIOTHI,
AMUHOYKCYCHasl KHCJIOTa).
62 10 | buonoruyecku Ba)KHbBIE BEIIECTBA: )KHUPHI. 1
63 | 11 | Buosoruyecku BaxKHbIE BEIIECTBA: IIFOKO3a. 1
64 | 12 | buoaorn4ecku BaxKHBIC BEICCTBA: OCIIKH. 1
65 | 13 | KontponbHas pabora Ne 5 «[lepBoHauanbHble 1
CBEJICHHS OPTaHMYCCKHUX BEIIIECTB.
66 | 14 | Xumuueckoe 3arpsisHEHUE OKPYKAIOLIEH Cpebl 1
U €r0 MOCIIeICTBHS.
OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeUHEeHU (29)
67 1 | IIpob6iema 6e30macHOTO UCTIOJIb30BAHUS 1

BEUICCTB U XUMHNYCCKUX peaKHI/II\/’I B
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HOBCEIHEBHOU KU3HMU.

TOKCI/I‘-IHBIG, TOprOYHC U B3PBIBOOIIACHBIC
BCIIIECTBA. BbrerToBas xuMmudeckas I'paMOTHOCTbD.
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