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PABOYAS ITPOI'PAMMA

Tlo xuMHUH

Crynenb o0ydeHus (Kacc) 0OCHOBHOE obiee 8-9 xiaccel

KonugecTBo 4acoB: Bcero: 68 Jaca; B HEZIEIO 2 Jaca;

Vyurtens: EBceena AHacTracus BiagiMUPOBHA

[Iporpamma paspaboTaHa Ha OCHOBE apropckoit mporpammel O.C. T"abpuensy,
C.A. CnanxoBa «Xumus». IIpaMepHbIe pabouue nporpammel [IpeameTHas JTHHUA
yue6uukos O.C. ra6puensna, .I.OctpoymoBa, C.A. cnajkosa 8-9 xuracchl
yye6HOe mocodue 1L o611e06pazoBaTebHBIX OpraHusanuit. Mockaa,

IIpocsemenue.2019



IHosicHUTEIHLHAA 3aANNCKA

PaGouas mporpamMma 1o XuMHu# COCTaBJI€HA HA OCHOBE:

-3akona Poccuiickoit ®enepanuu "OO6 obOpasoBanuu B PD" (B pen.
denepanpHOTO 3aK0Ha OT 29 nekadps 2012 r. N 273-D3).

- @enepallbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENbHOIO  CTaHJApTa
OCHOBHOI'0 0011ero 00pa3oBaHus, YTBEPKACHHOTO MNpUKa3oM MMUHHUCTEPCTBA
oOpasoBanus u Hayku Poccuiickoit deneparun ot 17 gexadps 2010 r. N 1897 (B
pea. or 31.12.2015 roma) (3apeructpupoBan MUHUCTEPCTBOM IOCTULIUU
Poccuiickoii @enepanuu 1 despans 2011 r. peructpanurionssiii N 19644);

- [MTucema Muno6puayku Poccun ot 28.10.2015 N 08-1 786 "O pabounx
nporpaMmax y4eOHbIX MpeaMeToB";

-Ilpuxaza Ne 1577 ot 31 pexabps 2015 r. Munobpuayku Poccun «O
BHECEHMH W3MEHEHUW B (¢eJepalibHbli TOCYAapCTBEHHBIH 00pa30oBaTeNIbHBIN
CTaHJapT OCHOBHOTO 00mero oOpa3oBaHUs, YTBEPKICHHBIA  TPHUKA30M
MunucrepcTBa oOpazoBanus U Hayku poccuiickoi denepanuu ot 17 nekadps 2010
r. No 1897»;

- TPUMEPHOH MporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHsI 1O XUMHH
(0a30BbIl YPOBEHb);

- [IpumepHoOii mporpamMmbl OCHOBHOTO OOITIETO 00pa30BaHusI MO XUMHH 1A 8-
9 kiaccoB o001meo0pa3oBaTeNbHBIX yupexkaeHui (0a3oBbiii ypoBenp) O. C.
INabpuensna, U. I'. Octpoymona, C. A. CnankoBa. 8—9 knaccel: yuebHoe mocobue
115 o61eodpazoBarenbubix opranmzanuii / O. C. I'abpuensn, C. A. CiagkoB — M.:
[Ipocsemenne, 2019-2021r.;

- aBropckor mporpammel O. C. lNabpuensna, 1. I'. OctpoymoBa, C. A.
CnagkoBa. 8—9 kiaccel: ydeOHOoe mocobue g o0ueo0pa3zoBaTEIbHBIX
opranm3anuit / O. C. T'abpuensin, C. A. CnagkoB — M.: I[Ipocsemenune, 2019-
2021r.;



- mpukaza 00 yTBepKIeHWW (emepanbHOrO TEpedHs] yYEOHUKOB,
PEKOMEHJIOBAaHHBIX K HCIOJB30BaHMIO B 00pa3oBaTeNbHOM IIpoIleccCe B
00pa3oBaTENbHbIX YUPEIKICHUSX;

- yyeOHoro miaHa OVY;

- ycTaBa 00pa30BaTelIbHO YUPEXKICHUS;

- C YYETOM OCHOBHBIX OOpaszoBatenbHOU mporpamm: HOO, OO0 MBOY
OOIILINe16 numenn A.C. UepHsbliia;

-Ilonoxxennst o pabouerd nporpamme MBOY OOIIINel6 umenn A.C.
UYepnsima

[IpumepHOIi OCHOBHOW 00Opa30BaTEIbHON MPOTrpaMMbl OCHOBHOTO OOIIETro
obpazoBanus" (omoOpeHa pemieHHEM QeaepanbHOTO YYeOHO-METOANIECKOTO
o0benMHEHUS 110 001eMy 00pazoBanuto, mpotokoi oT 08.04.2015 N 1/15) (pen. ot
04.02.2020)

[Ipennaraemas pabodasi mporpamma 1o XMMUU pacKpbIBA€T BKIJIAJl y4eOHOTO
npeaMeTa B JOCTHXKEHHE LieJIed OCHOBHOIO 0OIIero oOpa3oBaHHs U OMpenesseT
BaKHEUIINE Co/lepKaTebHbIC TUHUU TIPEIMETa:

o «Bewecmeo» — B3aUMOCBA3b COCTaBa, CTPOCHHUSI, CBOMCTB, MOIYUYEHUS
U IPUMEHEHUS BEIIECTB U MaTepUAJIOB;

o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH TMPOTEKAaHUS U
yIpaBJieHUs polleccaMu MOJTYUCHUS U PEBPAIlCHUs BEIIECTB;

. «Xumuveckuti sA3bIK» — ONECPUPOBAHUE CHUCTEMOM BAXKHEUIIUX
XAMUYECKUX TOHATUH, BIJIAJICHUE XWMHUUYECKOM HOMEHKJIATypOM M CUMBOJIMKOU
(XMMHUYECKHMH 3HaKaMu, (OpMyJIaMH U YPaBHEHUSAMH );

o «Xumus u Hcu3HvY — cOOII0IEHNE PABUII XUMUYECKON 0€3011acCHOCTH
npu oOpalleHWd C BeIleCTBaMHU, MaTepuajaMd W XUMUYECKHUMHU IIpolieccaMu B
MOBCEIHEBHOM KU3HU U HA TIPOU3BOJICTBE.

Kypc opueHnTHpoBaH Ha OCBOCHHE OO0YYAIOIIMMUCS OCHOB HEOPTaHUYECKOM
XUMUU M KpPaTKO€ 3HAKOMCTBO C HEKOTOPHIMU TMOHATUAMH U OO0BEKTaMHU

OpPraHUYECKON XUMUH.



B conepxarenpHON muHUM «Bewecmaeoy pacKpbIBACTCA YUEHUE O CTPOCHUU
aToMa M BEIEeCTBa, COCTAaBE U KJIACCU(DUKAIIUN XUMUYECKUX BEIIECTB.

B conepxkarenbHolM nuHun «Xumuyeckas peakyusy pacKpbIBAETCS YUYCHHUE O
XUMUUYECKHUX MTpoIeccax: KiacCuUKaus XUMAUECKUX Peakifil 1 3aKOHOMEPHOCTH
UX TIPOTEKaHUs; KAUYECTBEHHAs W KOJMYECTBEHHAs CTOPOHBI XHUMHUYECKHX
nporeccoB (pacu€Thl MO XUMHUYECKUM (popMynaM M ypaBHEHHSIM XUMHYECKHUX
peakiui).

B copepxarenbHOl JTUHUM «Xumuyeckuul sA361K» (QOPMUPYIOTCS YMEHHS
ydaluxcsi Ha3blBaTh BEHIECTBA MO (OpMysaM U COCTaBIATH (OPMYJIBI MO HX
Ha3BaHUSM, 3aMKCHIBATh YPABHEHUS PEAKIUNA U XapaKTepU30BaTh UX, PACKPHIBATh
uH(dOpMaIUIO, KOTOPYIO HECET XUMUYECKAsi CAMBOJIMKA, B TOM YHCJIC BRIpOKCHHAS
U B TabIMuHOM QopMme (epuoudeckas CucTeMa XUMUYECKUX DJIEMEHTOB .
N. Menneneesa, Tabauiia paCTBOPUMOCTH BEIIECTB B BOJIE); UCIIOJIB30BATh CUCTEMY
XUMUYECKUX MOHATUM JUISl OMUCAHUSI XUMUYECKUX 0OBbEKTOB (2JIEMEHTOB, BEIIIECTB,
MaTepuaioB U MPOIECCOB).

B coxepxarenpbHON JUHUM «XUMUA U JCU3HBY PACKPBIBAKOTCS JIOTUYECKUE
CBSI3U MEXJy CBOMCTBaMU, MPUMEHEHUEM, TIOJIyYEHHUEM BEIIECTB B J1aOOPATOPHBIX
YyCIOBUSIX U Ha MPOU3BOACTBE; (opMHUpyeTcs KyJabTypa O€30MacHOro0 u
HKOJIOTMYECKU TPAMOTHOTO OOPAIIEHUSI C XUMHUYECKIMH 00bEKTaAMH.

B kypce 3HauuTenbHas poJib OTBOAUTCS XUMUUYECKOMY SKCIEPUMEHTY:
IIPOBEICHUIO TIPAKTUYECKUX padOT 1 J1a00PaTOPHBIX OMBITOB, GUKCAIIMH U AHATTU3Y
WX pe3yJbTAaTOB, COOIIOCHUIO HOPM U MPABIII O€30MaCHON pabOThl B XUMUYECKOM
kabuHeTe (JrabopaTopun).

Peanuzamuss mporpamMmbel  Kypca B mporecce OOydeHHs] TMO3BOJIUT
00y4YaronMMcs MOHAThH POJib M 3HAUEHUE XMMUHU CPEU IPYTUX HAYK O IPUPOJE, T. €.
pPacKpbITh BKJIQJl XUMUU B (OPMUPOBAHUE IIEJIOCTHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MUPA.

- CoriacHO aBTOpCKOW mporpamme paboyas
nporpamma Juisl 8 Kjlacca npeaycMaTpuBaeT oOy4eHne XUMHUH B 00beMe - 2 yaca B

Henento (70 4acoB B roJi Mpyu HOpMATUBHOMN MPOJOKUTEIBHOCTH To/1a -35 HeAeb,



u3 HUX — 6 yacoB - pe3epBHOE Bpemsi). B mikone 34 paGouux Henenu, MO3TOMY
UCIIOJIB3yEM 4 yaca pe3epBHOIO BPEMEHH.

- CoriiacHO aBTOpPCKOM mporpamme pabouas
nporpamma Juist 9 kiacca npeaycMaTpuBaeT o0ydeHne XMMUM B 00beMe - 2 yaca B
Hezeno (70 yacoB B roji Mpu HOPMATUBHOW MPOIOJKUTENLHOCTH Toa -35 Heleb,
U3 HUX — 4 4daca - pezepBHOe BpeMmsi). B mikone 34 paGouux HeAenu, Mo3ITOMY
UCIIOJIB3yEM 2 Yyaca pe3epBHOTO BPEMEHH.

B 8 kmacce mporpammoii mpemycMoTpeHO 4 KOHTPOJBHBIE pPaboOThI, 7
PAaKTHYECKUX, 29 — 1ab0opaTOPHBIX OMBITA.

B 9 xmacce mporpammoil mpeaycMOTpeHO 4 KOHTPOJBHBIX paboThI, 7
PAKTUYECKUX, 42 — TaOOPaTOPHBIX OMBITA.

Jlns peanuszanmu nporpammel ucnosibzyercss Y MK:

1. Xumus. Ilpumepnsie paboume nporpammbl. [lpenMerHas nuHUsA
yueOHukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A. CrnagkoBa. 8—9 kiacchl :
yueb. mocobue mia oOmeodpazosar. opranuzamuii / O. C. I'aGpuensn, C. A.
CnankoB. — 3-¢ m3a1. — M. : [Ipocsemenune, 2021.

2. Xumusa. 8 kiacc: yue0. s obmieoOpaszoBar. opranuzanuii / O.C.
lNa6puensn, N.I'. Octpoymos, C.A. Cnangkos. — 4 —e uza. — M.: [Ipocsemenue, 2022.

VY4eOHUKHN COOTBETCTBYIOT denepaabHOMY rocyJapCTBEHHOMY
oOpasoBarenbHOMY CTaHmapTy. PexomeHgoBaHbl MUHHCTEPCTBOM 00pa3oBaHUs U
Hayku Poccuiickon @enepanumu.

Iesau Kypca:

* (opmupoBaHue y OOyYarOIIMXCA CHUCTEMbl XMMHUYECKHX 3HAHUM Kak
KOMITOHEHTA €CTECTBEHHOHAYYHbIX 3HAaHUH;

* pa3BUTHE JIMYHOCTH OOYyYalOUIUXCs, WX HWHTEJUIEKTYaJIbHbIX U
HPaBCTBEHHBIX KauecTB, (OpMHUpOBaHUE TYMaHUCTUYECKOTO OTHOIICHHUS K
OKPY’KaIOLIEMy MUPY U 3KOJOTMYECKH L[EIECO00pa3HOro MOBEICHUS B HEM;

* [OHMMaHUE OOYYAIOIIMMHUCI XUMUM KaK MPOU3BOJAUTEIHHON CHIIBI

oO1ecTBa U Kak BO3MOXHOM 00mactu Oyayien mpodecCuoHaIbHON NeATEIbHOCTH;



* Pa3BUTHE MBIIUICHUSI 00YyYAIOIIUXCS TOCPEJCTBOM TaKUX MMO3HABATEIbHBIX
y4eOHBIX JEHCTBUMN, KaKk yMeHHEe (GOpMYIHPOBATH MPOOJIEMY U THIIOTE3Y, CTABUTH
eI M 3aJa4, CTPOUTH IUTAHBI JOCTHOKCHMS 1I€JIeM M pEelIeHUsl MOCTaBICHHBIX
3a/1a4, OMpeJesaTh MOHATHUS, OTPAaHUYMBATh WX, OMHCBIBATh, XapaKTepU30BaTh U
CpPaBHUBATb;

* IOHMMaHWE B3aWMOCBSI3M TEOPUU U TPAKTUKH, YMEHHUE IPOBOJUTH
XUMUUYECKUN SKCIIEPUMEHT 1 Ha €r0 OCHOBE JICJIaTh BBIBOABI U YMO3AKIIIOUCHHUS.

JI1st HoCTHKEHUS 3TUX 1eJIed B Kypce XUMHUU Ha CTYIIEHU OCHOBHOTO OOIIETro
00pa30BaHUsI pEIAIOTCA CIASAYIOIINE 3aJaYH:

— (GOopMUPYIOTCS 3HAHUSI OCHOB XMMHUUYECKOW HAYKH — OCHOBHBIX (DaKTOB,
NOHATUM, XUMHUYECKUX 3aKOHOB U TEOpUW, BBIPAKEHHBIX IOCPEACTBOM
XUMHUYECKOTO SI3bIKA;

— pa3BUBAIOTCS YMEHHS HAOJIOJaTh M OOBICHATH XMUMHUYECKHUE SIBICHUS,
MPOUCXOISIINE B IPUPO/IE, JTAOOPATOPHBIX YCIOBUSX, B OBITY U HA IPOU3BOJICTBE;

— NpUOOpETaIOTCsl CHeUuaIbHble YMEHHMS M HaBbIKM 10 0€30MacHOMY
00palieHnIo ¢ XMMUYECKMMHU BEILIECTBAMU, MaTepUaiaMH U MPOIECCaMU;

— ¢dopmMupyeTcsi  TyMaHUCTUYECKOE  OTHOIICHHME K  XUMHUH  Kak
IPOU3BOAMTENLHON cUjie 00IIEeCTBa, C MOMOIIBIO KOTOPOU PEIIatoTCs 100anbHbIe
npoOJIEMBbI YEIOBEUECTBA;

— OCYILIECTBIISIETCA WHTErpalus XUMHUYECKON KapTUHBI MHpAa B €IMHYIO
Hay4YHYIO KapTHUHY.

Ilnannpyembie pe3yjbTaThl H3Yy4YeHHs Y4eOHOT0 Kypca

JIMYHOCTHBIE Pe3yJbTaTbl OCBOCHHUSI OCHOBHOW 00pa3oBaTeibHOM
NMPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs OTPAKAIOT:

1) BocnuTaHuE POCCUICKON TpakJaHCKOW HACHTUYHOCTH: MATPUOTH3MA,
yBaxkeHus: Kk OTeyecTBy, MPOILLIOE M HACTOALIEE MHOTOHAIMOHAIBHOIO Hapoja
Poccuu; oco3Hanue cBoei ATHUYECKON MPUHAITIEKHOCTH, 3HAHUE UCTOPHH, S3bIKA,
KyJbTYpbl CBOETO Hapoja, CBOErO Kpasi, OCHOB KYJbTYPHOI'O HacjieIus HapOJOB
Poccun u uyenoBedyecTBa; YCBOCHHE TYMAaHUCTHYECKUX, JIEMOKPATUYECKUX U

TPaIUIIMOHHBIX IICHHOCTEH MHOTOHAIIMOHAJIBHOI'O POCCHHMCKOrO OOIINecTBa;



BOCIIUTaHUE YyBCTBA OTBETCTBEHHOCTH U J0Jra nepen Poaunoi;

2) popmupoBaHUE OTBETCTBEHHOIO OTHOILIEHUS K YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH 00Y4YaromMXcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE
MOTHBAllMM K OOYYEHHMIO M IO3HAHWUIO, OCO3HAHHOMY BBIOOPY U TOCTPOECHUIO
JaJIbHENIIeN HHIMBUYaJIbHOW TPAEKTOPUHU 00pa30BaHUs Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii 1 MPoPecCHOHANBHBIX MPEANOYTEHUNH, C YUYETOM YCTONYHMBBIX
N03HABATENbHBIX MHTEPECOB, & TAKKE€ HA OCHOBE ()OPMHPOBAHUS YBAKUTEIHLHOTO
OTHOILIEHMS K TPYAY, Pa3BUTHUS OIIBITA YYAaCTUS B COUMAIBHO 3HAYMMOM TPYIE;

3) ¢dopmupoBaHME ILIEJIOCTHOIO MHPOBO33PEHMS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUA HAyKHM M  OOIIECTBEHHOW IPAKTHKH,
YUHUTBIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE, SI3bIKOBOE, JYXOBHOE€ MHOrooOpasue
COBPEMEHHOI'0 MUDa;

4) ¢popmMupoBaHHE OCO3HAHHOTO, YBaXXUTEIBHOIO U JIO0OPOXKEIATEIBHOTO
OTHOILIEHUA K IPYIOMY YEJIOBEKY, €10 MHEHHUIO, MUPOBO33PEHMUIO, KYJIbTYPE, A3BIKY,
BEpE, TPAXKJAHCKOUN MO3ULUHU, K UCTOPHUH, KYJIbTYpE, PEJIUTUN, TPAAULIUAM, S3bIKaM,
LHEHHOCTSM HapoJoB Poccuu U HapoJ0B MUpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH
JAAJIOT ¢ IPYTUMH JIFOAbMU U TOCTUTaTh B HEM B3AMMONIOHUMAaHMUS;

5) ocBoeHME COLMAIbHBIX HOPM, MpaBWJI MOBENEHHUs, poyed U (Gopm
COLIMATIFHOM JKU3HU B TPYIINax U cOOOIIECTBAaX, BKIIIOUAsl B3POCIbIE U COLMATbHBIC
COOOIIIECTBA; y4acTHE B LIKOJIBHOM CaMOYIPaBJICHUU U OOLIECTBEHHOHN »KU3HU B
npezenax BO3pacTHBIX KOMIIETEHIIMM C y4€TOM PETrMOHAIbHBIX, 3THOKYJIBTYPHBIX,
COLIMAJIBHBIX U SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pasBUTME MOPAJIBHOIO CO3HAaHUS M KOMIIETEHTHOCTH B PpEIICHUU

MOpPAJILHBIX MPOOIEM

Ha OCHOBE JIMYHOCTHOI'O BbIOOpa, (POpMUpPOBAHME HPABCTBEHHBIX UYBCTB U
HPABCTBEHHOI'O TOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHHS K
COOCTBEHHBIM MOCTYIKAM;

7) dopMupoBaHHE€ KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIEHHH U

COTPYAHUYICCTBC CO CBCPCTHHMKAMH, JACTbBMHU CTApUICIO M MIIAJAIICTO BO3pacTa,



B3pOCIBIMH B IIpoliecce 0Opa3oBaTENbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
M CCJIEI0BATENBCKON, TBOPUYECKON U APYTUX BUJIOB JEATEIBHOCTH;

8) ¢dopmupoBaHHE IIEHHOCTH 3J0POBOTO W Oe30macHOro obpasza >KH3HH;
YCBOEHUE MPABUJI UHJIMBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOIO MOBE/ICHUS B
Ype3BbIUAMHBIX CUTYALUSIX, YTPOKAIOMIMX >KU3HU M 3J0POBBIO JIIOJAEH, MpaBUIl
NOBEJCHUS Ha TPAHCIIOPTE U HA TOPOTaX;

9) gopmupoBaHuE OCHOB 3KOJIOTHYECKOH KYJIbTYpbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY  YPOBHIO  3KOJOIMYECKOTO  MBIIUIEHUS, pa3BUTHE  OIbITA
9KOJOTMYECKH OPUEHTUPOBAHHOM PEQPIIEKCUBHO-OLIEHOYHONM W MPaKTHYECKOU
NEATENbHOCTH B JKU3HEHHBIX CUTYAlMIX;

10) oco3HaHWe 3HAYEHUSI CEMbH B JKU3HU YEJIOBEKA M OOIIECTBA, MPUHSTHE
[IEHHOCTH CEMEHHOM KU3HU, YBAKUTEIbHOE U 3a00TJIIMBOE OTHOIICHHE K 4YJIeHaM
CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHHS Y€Pe3 OCBOEHHE XYA0>KECTBEHHOIO
Hacienus: HapoaoB Poccun M Mupa, TBOPUYECKOM AESTENBHOCTH 3CTETUYECKOTO
XapakTepa.

JIuyHOCTHBIE pE3yJIbTaThl OCBOCHUS aJalTUPOBAHHON 0Opa3oBaTEIbHOM
IporpaMmbl OCHOBHOT'O 00IIEro o0pa3oBaHusl JOJKHBI OTPaXaTh:

1) nnst Tyxux, ciaboCbIIANINUX, TO3THOOTJIOXIINX 00yYaroIIUXCs:

CHOCOOHOCTh K COLMAIbHON ajanTallMd M MHTErpaluyd B 00IIECTBE, B TOM
YHCJIE [IPU PEATTU3ALNHA BO3MOKHOCTEN KOMMYHHMKALMK HA OCHOBE CIIOBECHOW pedn
(BKJTIOYAsi YCTHYIO KOMMYHUKAIIMIO), a TaKKe, IIPHU KEITAHUH, KOMMYyHUKAIIUA Ha
OCHOBE >K€CTOBOH peUH C JIMIIAMH, UMEIOIIUMH HapYIICHUS CIIyXa;

2) 115t 0Oy4aromMXcsl ¢ HApYIIEHUSMH OMOPHO-IBUTATENIBHOIO allapara:

BJIQJICHUE  HABBIKAMHM  MPOCTPAHCTBEHHOM M COLMAJIbHO-OBITOBOM
OpUEHTHUPOBKH;

YMEHUE CaMOCTOSITEIbHO W 0€30MacHO TNEPeIBUratbcsi B 3HAKOMOM H
HE3HAKOMOM IMPOCTPAHCTBE C UCIIOIb30BAHUEM CIIELIMATIEHOTO 000PY10BaHUS;

CIIOCOOHOCTh K OCMBICTICHUI0O W auddepeHnmanu KapTHHBI MHpa, €€

BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3aIuu;



CIIOCOOHOCTH K OCMBICIICHHIO COIIMATLHOTO OKPYKEHUSI, CBOETO MECTA B HEM,
MPUHSATHE COOTBETCTBYIOIIUX BO3PACTY IEHHOCTEH U COIMAIIbHBIX POJICH;

3) st 00yYarOIIUXCs ¢ PAcCCTPOWCTBAMHU ayTHCTUYECKOTO CIIEKTpa:

dbopMHpOBaHHE YMCHHS CIIEJIOBaTh OTPaOOTAHHOM CHCTEME TIPaBHII
TIOBEJICHUSI U B3aMMOJICHCTBHS B MPHUBBIYHBIX OBITOBBIX, YICOHBIX U COIMAIBHBIX
CUTYaIUIX, YACPKUBATh TPAHUIIBI B3aUMOCHCTBUS;

3HaHUE CBOMUX MPEANOYTEeHUM (OorpaHudYeHuil) B ObITOBOUN cdepe u chepe

MHTEPECOB.

MeTanpeaMeTHble pe3yJbTATHI OCBOEHHSI OCHOBHOII 00pa3oBaTe/bHOM
NMPOrpaMMbl OCHOBHOT'O 00111er0 00pPa30BaHNS OTPAXKAKT

1) ymMmeHue caMoCTOSATENbHO OMPEAENATh e CBOEro OOy4eHHUsl, CTaBUTh U
dbopMyIUpoBaTh 1151 ceOs1 HOBBIC 3a/1aU B yueOe U IT03HaBaTEIIbHOU ACATEILHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEIIBHON JIEATEIIbHOCTH;

2) yMEHHE CaMOCTOSITEJILHO IJIAHUPOBATh MYTH JIOCTHIKEHUS 1eJiel, B TOM
YlClie aJIbTEpPHATUBHbBIE, OCO3HAHHO BhIOMpaTh Haubosiee >PPeKTUBHBIE CIIOCOOBI
pelieHust yueOHbIX U MO3HABATENIbHBIX 3a/1a4;

3) yMeHHE COOTHOCUTb CBOMU JIEUCTBUS C IJIAHUPYEMBIMHU pPeE3yJibTaTaMu,
OCYILIECTBIISITH KOHTPOJIb CBOEH JEATETLHOCTH B IMPOIECCE IOCTUKEHUS PE3YIbTaTa,
OTIPEIEIATh CIIOCOOBI IEWCTBHIA B paMKaX MPE/JIOKEHHBIX YCIOBHM U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUHU C U3MEHSIOLIECHCS CUTYAIUEH;

4) yMmeHHe OIleHWBaTh TNPABWJIBHOCTh BBIMOJHEHUS Y4YeOHOW 3amadu,
coOCTBEHHBIE BO3MOKHOCTH €€ PELICHUS;

5) BnIazieHre OCHOBAMHU CaMOKOHTPOJISl, CAMOOLEHKH, IPUHATHUS PEIICHUN U
OCYLIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4yeOHOM W  MO3HABATEIbHOMN
NEeSATEeIbHOCTH,

6) ymMeHue OomnpejeNsaTh MOHSTHS, CO3/laBaTh 00O0OIEHMS, yCTaHABIUBATh
aHaJIOTHH, KJIacCU(PUIIMIPOBATh, CAMOCTOSITEILHO BEIOUPATh OCHOBAHUS U KPUTEPUU
Ul Kilaccu(ukanuu, yCTaHaBIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOWTH

JIOTUYECKOE PACCyKICHUE, YMO3AKIIOUEHUE (MHAYKTUBHOE, JCAYKTUBHOE W TIO



aHaJIOTWH) U JIeJIaTh BHIBOJIBL;

7) ymMeHue co3iaBaTh, IPUMEHATh U TPEOOPa30BbIBATH 3HAKU U CHMBOJIBI,
MOJIENI U CXEMBI ISl pelIeHUs] yUeOHBIX U TT03HABATENbHBIX 33/1a4;

8) CMBICTIOBOE YTCHUE;

9) yMeHue OpraHu3oBBIBaTh y4e€OHOE COTPYIHHUYECTBO U COBMECTHYIO
NEATEIbHOCTh C YUUTEJIEM U CBEPCTHUKAMU;, padoTaTh MHAUBUIYAIbLHO U B TPYyIIIIE:
HaxOJUTh OO0lIee pEeIICHHE U pa3peniaTh KOHQIMKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIIMKA U y4eTa MHTEPECOB; (GOPMYyIHPOBATH, apPTYMEHTUPOBATh U OTCTAWBATh
CBOE MHCHHUE;

10) ymeHHne 0CO3HAaHHO MCMOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUU C
3a1aueil KOMMYHUKAITUH JJISI BRIPQKEHUSI CBOUX YYBCTB, MBICIIEH U MTOTPEOHOCTEH;
MJJAHUPOBAHUS U PETYIISIIIUU CBOEH AEATEbHOCTH; BIIaJICHUE YCTHOW M MUCbMEHHOU
pPEUYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO;

11) dbopmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCIIOIH30BAHUS
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyioru# (nainee UKT- komnereHuun);
pa3BUTHE MOTHBALUM K OBJIAJICHUIO KYJbTYpOM AaKTUBHOTO IOJb30BaHUS
CJIOBapsIMU U IPYTUMH TOUCKOBBIMU CUCTEMAMHU;

12) dopmupoBaHue U pa3BUTHE HSKOJOTHYECKOTO MBIIUICHUS, yMEHUE
NPUMEHSTh €r0 B MO3HABATEJIbHONW, KOMMYHUKATUBHOM, COIMAIBLHON MPAKTUKE U
podeCCHOHAIBHOM OPUEHTAIIUH.

MeranpenMeTHbie pe3yIbTaThI OCBOEHUS aanTUPOBAHHOMN
oOpa3oBaTelbHOM MPOTpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUS JOJDKHBI
OTPAXKATh:

1) muist TIyXux, caboCbIIIANIUX, TO3IHOOTTIOXIITUX 00yYatOIIUXCA:

BJIaJICHUE HABbIKAMU OIPEIENICHUS U UCTIPABIEHUS ClIelU(PUUECKUX OITMO0K
(arpaMMaTU3MOB) B MUCbMEHHOW U YCTHOM peuu;

2) 1t 00y4YaronIuXxcsi C pacCTPOUCTBAMU ayTUCTHUECKOTO CIIEKTpa:

(dbopMHpOBaHHE CIOCOOHOCTH IJIAHUPOBATH, KOHTPOJIUPOBATH U OLEHUBATH
COOCTBEHHbBIC Y4ueOHbIE JEHCTBUSI B COOTBETCTBUM C IOCTABJICHHOW 3ajayedl u

YCIIOBUSAMH €€ pcain3alivu I1pu conpOBomna}omeﬁ IIoMoOImHn Mncaaroru4cCckoro



pabOTHHKA M OPTaHU3YIOIIEH TTOMOIIHN THIOTOPA;

dbopMupoBaHUEe YMEHHS ONpeAciiaTh HaumOonee 3(h(EKTUBHBIE CIOCOOBI
JOCTHDKCHHSI pe3yJibTaTa IPH COIMPOBOXKIAIOMICH ITOMOIIM I1€1arOrnYecKoro
pabOTHHKA M OPTaHHU3YIOIICH TTOMOIIU ThIOTOPA;

(bopMHpPOBaHHUE YMCHUS BBIMOIHATH JICHCTBHS 10 3aJJaHHOMY aJITOPUTMY HIIH
oOpasmy TMpu COMPOBOXAAIOIICH TOMOIIM IEeJaroTHYECKOr0 pabOTHHKA |
OpraHU3YIOIIEH MTOMOIIH ThIOTOPA;

dbopMHpOBaHUE YMEHHS OIEHWBATh PE3yJbTaT CBOCH EATEIHLHOCTH B
COOTBETCTBHUH C 33JaHHBIMU dTAJOHAMH MPU OPTaHU3YIONIEH TOMOIIU THIOTOPA;

dbopMHupOBaHUE YMEHHUSI aJICKBATHO PEAarupoBaTh B CTAHAAPTHON CUTYaIluU Ha
yCIex M HeyJiauy, KOHCTPYKTUBHO JEHCTBOBATh JdaXKe B CHUTYyaIlUAX HEyclexa IpH
OpraHU3YIOIIEH MTOMOIIN ThIOTOPA;

pPa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIBHO OOpPaTUTHCS K MEAarorudecKoMy
pabOTHUKY (ITeIarory-rmcuxoJiory, COIMAJIBHOMY IIEJarory) B cCiydac JIMYHBIX
3aTPYyAHCHUI B PEIICHUN KaKOTO-TH00 BOIIPOCa;

dbopMupoBaHUe YMEHUS AKTHUBHOTO UCIIOIb30BAaHUS  3HAKOBO-
CUMBOJIMYECKUX CPEJICTB JUIA TMpeAcTaBicHUs HHPopMarmu 00 HU3ydaeMbIX
00BEKTaxX M IMPoIIeccax, Pa3TuIHBIX CXEM PEIICHHS YIeOHBIX M TPAKTUYECKUX 33124
IIPY OPTAaHU3YIOMIEH MTOMOIIHN TIEAarora-rmcuxoyora u ThloTopa;

pa3BUTHE CHOCOOHOCTH CaMOCTOSITEIBLHO JEHCTBOBATh B COOTBETCTBHUU C
3aJJaHHBIMU DTAJOHAMHU TIPH TOHWCKE HH(OpMamuM B PA3IUYHBIX HCTOYHHKAX,
KPUTHYECKH OIICHWBATh M HMHTEPIPETHUPOBATH IOJIydaeMyro HH(POPMAIUIO U3

Pa3JINYHBIX HCTOYHUKOB.

Ipeamernbie YY .

1) popMupoBanue nepBoHaYaIbHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN
O BEIIECTBAX, MX IMPEBPAIICHUSIX U MPAKTUYECKOM TNPUMEHEHUHU; OBJIAJICHUE
MOHSTUMHBIM alllapaToM U CUMBOJIMYECKUM SI3BIKOM XUMHH;

2) oco3HaHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XWMHUYECKOW HAYKH Kak

0o0JTacTH ~ COBPEMEHHOTO  €CTECTBO3HAHHWSA,  XHMHUUYECKHX  TMpEeBpalieHU



HEOPTraHWYECKHUX U OPraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHMX SIBIICHUW KUBOU U
HEXMBOW IPUPOJIBI; YTIyOJIeHHe MPEICTaBICHU 0 MaTepHaIbHOM €JUHCTBE MUPA;
3) oBIaseHHE OCHOBAaMU XHMHYECKOW TIpaMOTHOCTH: CIIOCOOHOCTBIO
aHAJIM3UPOBaTh M OOBEKTUBHO OLICHUBATh >KU3HEHHBIE CHUTYallMU, CBSI3AHHBIE C
XUMUEH, HaBbIKaMU 0€30MacHOro oOpalieHusi C BEIIECTBAMH, UCIOJIb3yEeMbIMU B
MOBCEAHEBHON >KM3HHU; YMEHHUEM aHAIM3UPOBATh U IUIAHUPOBATH HKOJIOTMYECKHU
0e30macHOe MOBEJICHUE B LIETISAX COXPAHEHUS 3[J0POBbS U OKPYIKAIOIIEH Cpebl;

4) ¢opmupoBaHME YMEHHHA YCTAaHABIMBATh CBS3M MEXIY peEajIbHO
HaOJII0AaeMbIMH XMMHUUYECKUMH SIBICHUSMU M MPOLECCAMU, MPOUCXOASIIUMH B
MHUKPOMHUpPE, OOBICHATh NPUYMHBI MHOT000pa3us BELIECTB, 3aBUCUMOCTb HX
CBOMCTB OT COCTaBa U CTPOEHHUSI, & TAKKE 3aBUCUMOCTb IPUMEHEHUS BEILIECTB OT UX
CBOMCTB,;

5) mpuoOpeTeHue OmbITa MCIOJIb30BAHUS PA3JIUYHBIX METOJIOB M3YUYCHUS
BELIECTB: HAONIONEHUSA 3a WX MPEBpPAlICHUSMU IPU IPOBEIACHUM HECIOXHBIX
XUMUYECKUX IKCIEPUMEHTOB C UCIOJIb30BAHUEM JIA00PATOPHOTO 000PYAOBaHUS U
puOOopOB;

6) ¢opMmupoBaHUE TMPEJICTABICHUN O 3HAYCHUM XUMHUYECKOM HAyKd B
PELIEHNH COBPEMEHHBIX IKOJIOTMYECKUX MTPOOJIEM, B TOM YUCJIE B IPEIOTBPAILICHUH
TEXHOTCHHBIX U IKOJIOTUYECKUX KaTacTpod;

7) nns chaenblXx U Cla0OBUIAIIMX OOYydYaloIIUXCs: BIaJCHUE MpaBUIaMU
3alUCH XUMHUYECKHX (OPMYJ C HCIOJIB30BAHUEM PEIbe(HO-TOUEYHOW CHCTEMBI
ob6o3nauenuii JI. bpaiins;

8) misa o0yyarolmuxcsi C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 3J0POBBSI:
BJIQJICHUE  OCHOBHBIMHU  JIOCTYIIHBIMH  METOJAaMHU  HAy4YHOrO  IIO3HAHUA,

HCITI0JIB3YEMBIMU B XUMHUMU.

BrInmycKHUK Hay4uTCS:
XapaKTepHU30BaTh OCHOBHBIE METOJbl MO3HAHUS: HAOJIOEHUE, U3MEPEHHE,

AKCIIEPUMEHT;



OIUCHIBATh CBOICTBA TBEPHBIX, KUAKUX, Ta3000pa3HBIX BELIECTB, BBIICIISS
UX CYIIECTBEHHbIE IPU3HAKY;

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUH «aTOM», «MOJIEKYJay,
«XUMUYECKUH  DJEMEHT», «IPOCTOE BEIIECTBO», «CIIO)KHOE  BEIIECTBOY,
«BAJIGHTHOCTbY», «XMMHUYECKasl PEAKIUS», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMUU;

pPacKphIBaTh CMBICT 3aKOHOB COXPaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA
CoCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3ianyaTh XUMUYECKUE U (PU3NUECKHE SIBICHUS;

HA3bIBATh XUMUYECKUE DIICMEHTHI;

OTIpPEEIIATh COCTAB BELIECTB MO MX (HopMyIaMm;

OIpEAEIATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COSIUHEHUSX;

OIpEAEIATh TUIl XUMUYECKUX PEAKIIHL;

HA3bIBaTh MPU3HAKHU U YCIIOBUS NPOTEKAHUS XUMUUYECKUX PEaKni;

BBISIBJISITh TPU3HAKH, CBUJIETEIBbCTBYIOLUIUE O MPOTEKAHUN XUMHUYECKOH
PEaKIuy MNPy BHIMOJTHECHUH XMMHYECKOTO OIIbITA,;

COCTaBIIATh (POPMYJIbI OMHAPHBIX COETUHECHMUI;

COCTaBJISITh YpaBHEHUS XUMUYECKUX PEAKITHIA;

coOmro1aTh paBuia 0e30MacHoM paboThl IPU MIPOBEIEHUU OBITOB;

M0JI30BAThCA J1a0OPATOPHBIM 000PYAOBAHUEM U MOCYAOM;

BBIUUCIISATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUKCIIATh MAacCOBYIO JOJK XHMHYECKOTO »J3JeMeHTa 1o ¢opmyie
COETUHEHUS;

BBIUUCIIATh KOJMYECTBO, OOBEM WM MacCy BEIIECTBA IO KOJIMYECTBY,
00BEMY, Macce peareHTOB WIN MPOAYKTOB PEaKLUH;

XapaKkTepu30BaTh (PU3NYECKUE U XMMHUYECKHE CBOWMCTBA MPOCTHIX BELIECTB:
KUCJIOPO/1a ¥ BOJOPO/Ia;

MOJTy4aTh, COOMPATh KUCIOPO U BOJOPOI;

pacmo3HaBaTh OIBITHBIM IyTeM Ta3000pa3HbIe BEIIEeCTBA: KHCIOPO,
BOJIOPOZ;

pPacKpbIBaTh CMBICH 3aKOHA ABOTapo;



PaCKpBIBaTh CMBICT TOHATHH «TEIIOBOM 3(PGHEKT peakium), «MOJSIPHBIN
00BEM»;

XapaKkTepru30BaTh (PU3NUECKHE U XUMUUYECKUE CBOWCTBA BOJIBI,

PacCKpbIBATh CMBICII ITOHSITUS «PAaCTBOPY;

BBIYMCIISITH MACCOBYIO JOJIFO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPBI C ONPEACIEHHOM MAacCOBOM 10JIE paCTBOPEHHOTO
BEIIIECTBA;

HA3bIBATh COCIMHEHUS N3YUYCHHBIX KJIACCOB HEOPTAaHUYECKNX BEIIECTB;

XapaKkTepru30BaTh (PU3MUYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHIOB, KUCIIOT, OCHOBAHHM, COJICH;

ONpENeNATh MNPHUHAJICKHOCTh BEIIECTB K  ONPEACICHHOMY  KJIAcCy
COCJIMHECHUU;

COCTaBJISATH (POPMYJIbI HEOPraHWUUECKUX COCTMHEHUN N3yUCHHBIX KJIACCOB;

MIPOBOJIUTH OIBITHI, MOATBEPXKAAIONINE XUMHUYECKHE CBOMCTBA HM3YYEHHBIX
KJIACCOB HEOPTaHMYECKUX BEILIECTB;

pacmno3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCJIOT U HIEI0YEH O N3MEHEHHIO
OKpACKH UHIUKATOPA;

XapaKTEpU30BaTh  B3aMMOCBA3b MEXIY KJIACCaAMM  HEOPraHUYECKUX
COCTMHEHUH;

packpbiBaTh cMbIcH [lepruoauueckoro 3akoHa /.M. Menaeneena;

OOBSICHATh (U3UYCCKHM CMBIC aTOMHOIO  (IOPSJIKOBOTO) HOMEpa
XAMHUYECKOTO 3JIEMEHTa, HOMEPOB I'PYMIIBI U MIEPUOJIAa B MIEPUOJIUIYECKON CUCTEME
JI.1. Menneneena;

OOBSICHATh 3aKOHOMEPHOCTU W3MEHEHHUS CTPOCHHUS aTOMOB, CBOWCTB
3JIEMEHTOB B IIpEJesiax MaJIbIX NIEPHUO0B U IIaBHBIX MOATPYIIIL;

XapaKkTepru30BaTh XUMHUYECKHUE 3JIEMEHTHI (0T BOAOpOAA 1O KaJblMs) Ha
OCHOBE UX IIOJOXKEHUs B Iepuoaudeckon cucreme J[.M. Menneneea u
0COOEHHOCTEH CTPOCHHS UX aTOMOB;

COCTaBJISITh CXEMBbI CTPOEHHUSI aTOMOB NEPBBIX 2() 3JIEMEHTOB NEPUOIUUECKON

cucteMsl .. Menaeneena;



pacKpbIBaTh CMBICI TTOHSATHIA: «XUMUYECKaS CBSI3bY,
«AIIEKTPOOTPULIATEIIBHOCTY;

XapaKTepHU30BaTh 3aBUCUMOCTh (PU3WYECKUX CBOWCTB BEUIECTB OT THIIA
KPUCTATNYECKOU PeIIeTKH;

OTIpEeNENATh BUJ XUMUUECKON CBSI3U B HEOPraHUYECKUX COCIMHECHUSIX;

n300paXkaTh CXEMbI CTPOCHHUSI MOJIEKYJ BEIECTB, 0OPa30BaHHBIX Pa3HBIMU
BUJIAMU XUMUYECKHUX CBSI3EH;

PaCKpBIBaTh CMBICI TOHSATUN «HOH», «KATHOHY», «aHHUOHY, «IJICKTPOIUTHDY,
CHEDJICKTPOJIUTHDY, «JICKTPOJIUTUUECKAS TUCCOLIMAIUS, «OKUCITUTENbY, «CTEHEHb
OKHUCIICHHS» «BOCCTAHOBUTEIbY, OKUCICHUEY, «BOCCTAHOBJICHUEY;

ONpENEIIATh CTENIEHb OKUCJIEHUSI aTOMa AJIEMEHTA B COCIMHEHUU;

PaCKpBIBaTh CMBICI TEOPUHU IIEKTPOTUTHIECKOMN TUCCOIUAINN;

COCTAaBJISITh YPABHEHUS AJIEKTPOIUTUUECKOMN TUCCOIHAIIMHN KUCIIOT, IIEJI0YEeH,
coJiei;

OOBSICHATH CYIIHOCTh TMpOIecCa DJIEKTPOJUTUUECKON JUCCOLMAIUU U
peakIuii MOHHOT'O0 OOMEHa;

COCTaBJISATh MOJIHBIE U COKPAIIEHHBIC HOHHBIE YPaBHEHUS PEaKI[uu 0OMEHa;

OMPEENIATh BO3BMOKHOCTh MPOTEKAHUS PEAKIINl HOHHOTO OOMEHA;

MPOBOAUTH PEAKIMHU, MOJITBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMUYHBIX
BEILIECTB;

ONpPEEIIATh OKUCIUTEIb U BOCCTAHOBUTEb;

COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIINA;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMHYECKOW peaKIlvH;

KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUHU IO PA3TIMUHBIM MPU3HAKAM;

XapaKTepHU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOEHHUEM U CBOWCTBAMHU
HEMETAILJIOB;

MPOBOAUTE OMBITHI MO MOJYYEHUIO, COOMPAHUIO M M3YYCHUIO XUMHYECKUX
CBOMCTB Ta3000pa3HbIX BEIIECTB: YIJIEKUCIOTO ra3a, aMMHUaKa;

pacro3HaBaTh OMBITHBIM MYTEM ra3000pa3HbIe BEIIECTBA: YIIECKUCIBINA ra3 u

aMMUaK;



3arpsA3HEHUS OKPYIKAIOIIEH Cpe/ibl HA OPraHU3M YeJIOBEKa;

IPaMOTHO 00paIaThCsl C BEIMIECTBAMH B ITOBCETHEBHOM JKU3HU

BrImycKHUK TOJIyYUT BO3MOKHOCTh HAYUHUTHCSI:

BBIJIBUTaTh M TIPOBEPSTH SKCIEPUMEHTAIBHO THUIIOTE3bl O XHWMHYECKUX
CBOMCTBAX BEIIIECTB Ha OCHOBE UX COCTaBa U CTPOCHUS, UX CLIOCOOHOCTH BCTYIATh
B XMMHUYECKHE PEaKIMU, O XapaKTepe M MNPOAYyKTaX pPa3IMYHBIX XUMHYECKUX
peaKumii;

XapakTepu30BaTh BEIIECTBA IO COCTAaBY, CTPOEHUIO U CBOMCTBaM,
yCTaHaBJINBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEKITY JTAHHBIMU
XapaKTEepUCTUKAMU BEIIECTBA;

COCTaBJISITh MOJICKYJISIPHBIEC U TIOJIHBIE MOHHBIC YPABHEHUSI IO COKPAILIEHHBIM
WOHHBIM YPaBHECHUSM;

MIPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTEIIbHBIC WIIN
BOCCTAHOBUTEJILHBIE CBOMCTBA C Y4YE€TOM CTEMEHEH OKHUCJICHUS JJIEMEHTOB,
BXOJSIIUX B €r0 COCTaB;

COCTaBJISAITh YPAaBHEHUS PEaKIMi, COOTBETCTBYIOIIUX IMOCIEA0BATEILHOCTH
MpeBpaIeHU HEOPraHWUUECKUX BEIIECTB PA3IMUHbBIX KIIACCOB;

BBIJIBUTaTh U MPOBEPATH JKCIEPUMEHTAIBLHO THUIOTE3bl O pe3yJjbTarax
BO3JICHCTBHUS Pa3IMUHbIX (DAKTOPOB HA H3MEHEHUE CKOPOCTH XMMHUYECKOM PEaKIIHH;

UCIIOJB30BaTh MPUOOPETEHHBIE 3HAHUA JMJISI DKOJOTMYECKH TPaMOTHOIO
MOBEJICHUS B OKPYKaIOIIEH Cpee;

OOBEKTHBHO OIICHWBATh HWH(POPMAIIMIO O BEIIECTBAX U XHUMHYECKUX
npoleccax;

OCO3HaBaTh 3HAYCHUE TEOPETUUECKUX 3HAHUHN MO XUMUU JJIsl IPAKTUYECKOM
NEeATEeIbHOCTH YEJIOBEKa,;

MOHUMATh HEOOXOIMMOCTh COOIIOJICHUS] TPEANUCAHUM, TpeJiaracMbiX B

HHCTPYKIHAX 11O UCIIOJIBb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH U ap.



COAEPXAHUE YYEBHOI'O ITPEAMETA

8 KUIACC

OOyueHne XUMHUU PeaTM3yeTcs M0 CIEIYIONUM pa3iesiaM:

Tema 1. IlepBonavajibHble XUuMH4Yeckre NOHATHS (20 1)

Tena u BemectBa. CBoiicTBa BewiecTB. Poib XMMHUM B KU3HU COBPEMEHHOTO
oOmectBa. OTHOIIEHHE 00IIECTBA K XUMHUH: XeMo(huiusa u xemopoous.

Metoasl n3ydenus xumun. Habmonenue. DkcnepumeHT. MoenupoBaHue.
Mopenu MaTepuanbHble, 3HAKOBBIE U CUMBOJIBHBIE.

I'azer. JKupkoctu. Tsepnable BemecTtBa. B3anMuble nepexonbl MeEXIy
arperaTHbIMH COCTOSIHUSIMHU: BO3TOHKA, NeCyOauManus, KOHAEHCalus, NCIIapEHuE,
KpUCTAIUTA3a1Us, [LJIABIICHHE.

®usnyeckue sBiCHUA. YHUCThIE BelIeCTBA U CMeCH. [ OMOreHHbIE U
retreporeHHbie cMmecu. Cmecu ra3oo0pasHbie, >KuIkue U TBepiabie. CrocoObl
pasliesieHus CMecei: IMeperoHka, OTCTauBaHue, (GUIBTPOBAHUE, KPUCTAILIIU3AIIMSL.
Xpomarorpadus.

XUMUYECKUE DIIEMEHTBL. ATOMBI M MOJEKYJbl. [IpocTeie W ClOXKHBIE
BemecTBa. Amuorponus. OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJIIPHOTO YUEHUS.
Honsl. BemectBa MOJIEKYIIAPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS.

3Haku (cuMBOJIbI) xumuueckux snemeHToB. [IXD J[.M. Menneneesa.
[Tepuonast u rpynnel. ['maBHas u modounas moarpymnmbl. OTHOCUTEIbHAS aTOMHAs
Mmacca.

Xumnueckue ¢dopmyisl. Wuaekcel u  kodhdummeHTsl. OTHOCHUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMUYECKOT0 3JIEMEHTA B COETMHEHHH.

Banentnocts. CrpykTypHble QopMmynbl. I[locTosHHas u mnepeMeHHas
BAJICHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBA BEIIECTB.

XuMmuueckue peakuuu. PeareHTel W npoaykThl peakuuu. [Ipuznaku
XUMHAYECKUX pEakuuid. YCIOBUSA HMX IpoTeKkaHus. Peakumm ropeHwus.
DK30TEpMHUYECKHE U SHITOTEPMUYECKUE PEAKIIUMU.

3aKOH COXpaHEHUs MACCHI BEIECTB. XMMHUYECKUE YPABHEHUS.



Knaccudukanus XuMUUecKuX peakiuid MO0 COCTAaBy W YHUCITY PEarcHTOB H
IPOAYKTOB. TUIBI XMMHYECKMX peakuui. Peakunu coenuHEeHus, pas3iioKeHUs,
3ameleHus 1 oomeHa. Karanuzaropsl U KaTtamus.

IIpakTHyeckue padoThI:

[IpaBuna TeXHUKU 0€30MACHOCTH M HEKOTOpbIE BUIBI PA0OT B XMMHYECKOU
naboparopuu (kabUHETE XUMUN).

HaOmnronenue 3a ropsiiieit cBe4oil.

AHanus3 no4BHI.

Tema 2. Baxdeilline mNpeaCTABUTENH HEOPraHUYEeCKHX BelleCTB.
Kosm4yecTBeHHbIe OTHOIIEHUSA B XuMuH (18 1)

CocraB Bo3myxa. O0beMHas 10151 KOMIIOHCHTA.

Kucnopoa. O3zon. [lonyuenue kucnopona. CoOupaHue U pacrno3HaBaHHE
KuCciaopoaa. XUMHUYECKHE CBOMCTBAa Kuciaopoaa. IIpumenenue kuciopona.
Kpyrosopot kuciopoaa B npupoze.

Oxkcupael. Ha3Banus, cocraBienue Gopmyi no Ha3BaHusM. [IpencraBurenu
OKCHUJOB: BOJA, YIJICKUCIIBIM Ia3, HEraneHasi U3BeCTh.

Bonopoxn B npupone. @usznyeckue U XMMHUYECKUE CBOMCTBA BOIOPOAA, €0
MOJYy4Y€HUE U MPUMEHEHUE.

Kucnoter, wux cocraB wu xkiaccudukanusa. WMuaaukatopel. Tabnuia
pactBopuMocTH. CepHas U CoJsiHas KUCIOThI, KX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB u Ha3BaHud. PactBopumocTs coieit B Boae. [IpencraBurenu
COJICH: XJIOpU HaTpus, KapOoHaT HaTpus, hocdaT KaabIus.

IToctositnnas ABoraapo. KommdectBo BemectBa. Monb. MossipHas Macca.
Pacuersl ¢ uCrionb30BaHMEM MOHATHI «KOJIUYECTBO BEMIECTBA», KMOJISIPHAS MACCay,
«TOCTOSIHHAsA ABOTaipoy.

3akoH ABorajipo. MossipHblii 00beM Tra3000pa3HbIX BEIIECTB.

I'mapocdepa. Kpyroopor Boawsl B npupoae. dPusnueckue U XUMHUUECKUE

CBOMCTBA BO/IbI: B33HMOI{€I>1CTBPIC C OKCHAaMHU.



OcHoBaHus1, uX coctaB. PacTBOpUMOCTh OCHOBaHUH B Boje. MIHauKaTopsl B
nenoyHon cpene. llpeacraBurenn mienoden: TUAPOKCUABI HATpHUsl, Kalaus WU
KaJIBLIUSL.

PacTtBopumocTe M pacTBOpeHHOE BewecTBo. PacrBopel. PactBopenue.
I'mpoparel. MaccoBasg 10Ji1 pacTBOPEHHOTO BEIIECTBA. PacyeThl, CBs3aHHBIE C
MCIIOJIb30BAHMUEM MOHATHS «MAaCCOBas J10J1s1 pACTBOPEHHOI'O BEILIECTBAY.

IIpakTHyeckue padoThI:

[Tomyuenue, coOupanue u paclio3HaBaHUE KUCIOPO/IA.

[Tonyudenue, coOupanue U pacrno3HaBaHHE BOJAOPO/IA.

[IpuroroBiieHue pactBopa ¢ 3aJaHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA.

Tema 3. OcHOBHBIE KJIACCHI HEOPTraHUYeCKUX coeqnHenui (10 u)

O6o6menne cBeaeHUd 00 OKcHMJax, WX KiacCHUUKAIKA, Ha3BaHUAX U
cBoiicTBax. CriocoObl MOTyUYEHUsT OKCHIOB.

OcHoBanus, ux Kiaccudukaiys, Ha3BaHUsl U CBOWCTBA. B3aumojelicTeue ¢
KUCJIOTaMH, KHUCJIOTHBIMH OKCHJAAMU W COJsAMH. PazliokeHue HepacTBOPUMBIX
ocHoBaHM. CriocoOBI MOTYyUYEHHUSI OCHOBAHUM.

Kucnotsl, ux knaccudukanus u HazpaHus. OOIMe XMMUUYECKHUE CBOMCTBA
KHUCIIOT. B3aumoneicTBue KHCIOT € MeTaUlaMU. OJIEKTPOXUMUYECKUU Pl
HanpsDKEHWM METauIoB. B3anmMomencTBUE KHUCIOT € OKCHUAAMU METAJUIOB.
BzauMopgencTBue KUCIOT C  OCHOBAaHHUSIMH — PEAKIUs HEUTPAIU3ALUU.
B3aumopeiictBue  kucior ¢ comsamu. [lomydeHue — OECKHCIOPOJHBIX U
KHCJIOPOJCOIEPKAIIUX KUCIIOT.

Conu, ux knaccuduxanus u cBoricta. Bzaumosencteue cosielt ¢ MeTamiaMu,
0COOCHHOCTH 3THX peakiuii. B3anmoelcTBre comeit ¢ CosaMu.

I'eneTnyeckue psabpl MeTauia M HeMeTaia. [ €HeThdeckas CBSI3b MEXKIY
KJIACCAMH HEOPraHWYECKHUX BEIIECTB.

IIpakTHyeckue padoThI:

Pemienne »skcnepuMeHTanbHbIX 3a1ad MO0 TeMe «OCHOBHBIE KJIACCHI

HCOPIraHNYCCKHUX COGHHHGHHﬁ)).



Tema 4. Ilepuoguveckuii 3aK0H U MEPUOAUIECKAS] CHCTEMA XUMUYECKHX
1eMeHToB /I.U. MenpaeneeBa. Ctpoenne aroma. (9 4)

EcrecTBeHHbIE  cemelicTBa XMMHYECKHMX  DJIEMEHTOB:  €IIOYHBIE U
IIEJIOYHO3EMENIbHBIE METaJUlbl, TaJOreHbl, HWHEPTHbIE Ta3bl. AMQOTEpPHOCTS.
AmMdoTepHbie OKCHIBI U TUIPOKCUABL. KOMITTIEKCHBIE COJIN.

Ilepuoamueckuii 3axkoH u [ICXD.

ATOMBI Kak (opMa CyIIECTBOBAHUSA XMMHUYECKOro 3jemMeHTa. OCHOBHBIE
cBeneHnus O cTpoeHun atoMoB. OmbiTel Pesepdopma. Ilmanerapnas mogmens
CTpPOCHUS aTOMa.

CoctraB aTOMHBIX sJiep: MNPOTOHBI, HEUTpPOHbI. OTHOCHUTENbHAS ATOMHAs
Macca.

Mukpomup. OnekTpoHbl. CTpoeHHE DSIJIEKTPOHHBIX YPOBHEW aTOMOB
xuMuueckux anemMeHToB 1 — 20. [ToHsTHe 0 3aBEPIICHHOM 3JIEKTPOHHOM YpPOBHE.
N3oromsl.

XapakTepucTuka »dJeMEHTa-MeTalla M dJeMEHTa-HeMeTallyla 10 X
nonoxennto B [ICXO.

Tema S. Xumunueckass cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuuu (10 1)

Nonnas xumuueckasi cBsizb. MoHbI, 00pa3oBaHHbIE aTOMaMU METAJLIOB U
HeMeTauioB. Cxembl 00pa3oBaHMs MOHHOW CBsi3U. VOHHBIE KPHUCTAUTMYECKUE
pEeLIETKH.

KoBaneHnTHas xumMuyeckasi CBsi3b. JJIEKTPOHHBIE U CTPYKTYPHBIC (DOPMYIIBI.
[Tonsitue o BaneHnTHocTu. KoBaneHTHas HemossipHasi cBA3b. CXemMbl 00pa3oBaHUs
KHC. MonekynsipHble 1 aTOMHBIE KPUCTAIINYECKUE PENIETKH, U CBOMCTBA BELIECTB
C OTUM THUIIOM PELIETOK.

DNeTpoOTPULIATENILHOCT.  Psii  anekTpooTpuniaresbHocTd. KoBajieHTHas
noJispHas cBs3b. Junons. Cxembl oopazoBanus KIIC.

Merannuyeckass XMMHYECKas CBS3b M MeETaJUIMYECKas KpHUCTanuecKas

pemerka. CBOWCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.



Crenenb okucieHusi. CpaBHEHHE CTENEHUM OKHUCJIEHUS U BaJECHTHOCTH.
[IpaBuna pacuera cTeneHN OKUCICHUS IO POpMyJIaM XUMUYECKUX COCTUHECHUM.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHue CTeneHen
OKHCIICHHUS Ui AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBAa Pa3HbIX KiIaccoB. Peakiuu
nonHoro obmena u OBP. Okxuciautenb ¥ BOCCTAaHOBUTENb, OKHCICHHUE U
BoccTaHoBieHue. CocraBinenue ypapHeHuit OBP meTonom snekrponHoro 6anaHca.

Pe3epBHoe Bpems (1 4)

COJAEPKXAHUE YYEBHOI'O INTPEIMETA
9 KUIACC

Tema 1. Ctpoenue atoma. Ilepuoanueckuii 3aKOH M NEPUOAUYECKAA
cucreMa xumu4yeckux 3jeMeHTOoB .M. MenaeneeBa. CTpoeHue BellecTB.
XumMunueckasi CBsizb. XUMHUYECKHe peaknuu (8 1)

XapakTepuCcTUKa 3JIEMEHTA 10 €ro MoJokeHuto B [lepuoguueckon cucreme
xumudeckux sneMeHToB . . MenaeneeBa. 3aKkOHOMEPHOCTA U3MEHEHUS CBOMCTB
3JIEMEHTOB U UX COCJIMHEHUW B MEPUOAAX M TPYyIIaxX B CBETE MPEACTABICHUU O
CTPOEHHUH aTOMOB 3JIEMEHTOB. 3HAYEHUE MEPUOANYECKOTO 3aKOHA.

THIBI XUMUYECKUX CBA3E€N U TUIIBI KPUCTAJIIMYECKUX PELIETOK. B3auMoCBs3b
CTPOEHHS U CBOMCTB BELIECTB.

CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBaHMHM M COJE€l B CBETE TEOPUU
3JIEKTPOJIMTUYECKON JHCCOLUMALMA W OKHUCIEHUsA-BOCCTaHOBiIEHUs. [loHsTHEe O
NepexoaHbIX dyeMeHTaXx. AmdorepHOcTh. ['eHeTHUecKuil psii  MepexoHOTO
saneMmeHTta. llepuoguueckuii 3akoH u llepuoamyeckass cucTeMa XHUMHYECKUX
anemenToB JI. . MenpaeneeBa. O000IIeHHE CBEICHUI O XUMHYECKUX PEaAKIHSX.
[TonaTne o ckopocTh XUMHUYECKOM peakuuu. DakTopsbl, BIUSIONIME HA CKOPOCTh
XUMHUYECKUX peakuuii. Katamuzatopsl u karanus. MTHrHOUTOphl. AHTHOKCUIAHTHI.

Jlabopamopuvie onvimot. 1. llonydyeHue TUAPOKCUIA aIIOMUHUS U
HCClIeJOBaHNE €ro CBOMCTB.

Tema 2. Meta/uibl M uX coequHenunsi(15 4)

[TomoxeHne MeTamnoB B MEPUOAUYECKON CHCTEME XMMHYECKUX SJIEMEHTOB

J.1. MenneneeBa. Merasuibl B Ipupo/ie ¥ o01ue crnoco0sl ux noxyderus. Oommue



¢usnueckue cBoMcTBa MeTauioB. OOIIMEe XWMHYECKHE CBOICTBA METAJIJIOB:
peakMy ¢ HeMETAJUIaMH, KUCIIOTaMH, COJIIMH. DJIEKTPOXUMUYECKUH PsiT

HanpsokeHUu  MmetauioB.  lllenoyHble MeTaibl M MX  COEAUHEHUS.
[IlenouyHO3eMeNbHbBIE METAJUIBl U UX COEAMHEHHS. AJTIOMUHUNA. AMQPOTEPHOCTh
oKcHza U ruapokcuaa amomuHus. JKenezo. CoelMHEHU Kelle3a U UX CBOWCTBA!
OKCHJIBI, THAPOKCHIBI U comu skene3a (11 u IIT).

Jlemoncmpayuu. O0pa3upbl MIEIOYHBIX M IIEIOYHO3EMEIbHBIX METaIOB.
OO6pasupl criaBoB. B3amMmopeiicTBue HaTpus, JUTHS M KajdbLUus C BOJOM.
B3aunMopeiicTBue HaTpUsi U Mar"usi ¢ KUCJIopoaoM. B3auMopeiicTBue METaioB ¢
Hemetaiiamu. [lomydyenue rkapokcuoB xkenesa (1I) u (111).

Jlabopamopnsie onvimot. 2. O3HakOMIIeHHE C O0pa3llaMu METaIOB. 3.
B3anmoneiicTBue METAIJIOB C pacTBOpaMH KUCIOT U cojeil. 4. O3HakOMJIEHUE C
oOpasiiaMu TPUPOAHBIX COCJAUHEHUM: a) HATpus; 0) KaJbIUsl; B) AJIOMHHUS; T)
xenesza. 5. IlomyyeHue ruapokcua alIOMUHHUS W €r0 B3aUMOJECHCTBUE C
pacTBOpaMM KUCIOT U 1ienoyen. 6. KauectBennslie peakuuu Ha nonbl Fe2+ n Fe3+.

Ilpaxkmuueckas paooma Nel

Perenue sxcnepruMeHTaIbHBIX 3a/1a4 110 TeMe «MeTallIbl U UX COEAMHEHUS.

Tema 3. HemeraJibl u ux coennnenusi. Kuciopoa. Bogopoa (27)

[TonoxeHne HeMETAIIIIOB B IEPUOINYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB
JI.11. MenpneneeBa. O0mye cBOMCTBA HEMETAJLIOB.

Bopopon — XuMHYECKHM B3JE€MEHT W IpOCToe BemecTBo. dusnueckue u
XAMUYECKUE CBOMCTBA Bojopoaa. [lomyuenue Bogopoaa B

nabopatopuu. [lomydeHue Bomopojga B MPOMBIIUIEHHOCTH. [IpumeHeHue
BOJOPO/JIA.

["anorensl: ¢uznyeckue U XuMuyeckue cBoicTBa. COeMHEHUs TaJIOr€HOB:
XJIOPOBOAOPOJ, XJIOPOBOJIOPOIHAS KUCIIOTA U €€ COJIH.

Kucnopon — xmmudeckuil 35eMeHT M mnpoctoe BemecTBO. O30H. CocraB
Bo3ayxa. Pu3nyeckne M XUMHUYECKHE CBOMCTBa Kucinopoaa. I[lomyduenue wu

IMPUMCHCHUEC KUCJIOPOAA.



Cepa: ¢usnueckue u xumuueckue cBoiictBa. CoeIUHEHHS Cephbl:
CepoOBOIOPOA, CyNb(puabl, okcuabl ceprl. CepHas, CEpHHUCTas U CEPOBOJOPOIHAS
KHUCIIOTHI U UX COJIH.

A30T: pu3MYecKue W XHUMHUYECKHEe CBOHCTBA. AMMuak. Connm amMMOHUS.
Oxkcubl a30Ta. A30THasi KUCIIOTA U €€ COJIU.

®ochop: dusznueckue u xumuyeckue cpomcTBa. CoeguHenus ¢ocdopa:
okcu pocdopa (V), oprodocdopHas KUCIOTa U €€ COJIHU.

Yrnepoa: ¢usznyeckue M XMMUYECKHE CBOWMCTBA. AJUIOTPONHS YIJIEpOJa:
anmas, rpadut, kKapouH, gyinepensl. CoeuHeHus yriepoaa: okcuasl yraeposa (1)
u (IV), yronbHast KUCIOTa U €€ COJIU.

KpemHnii u ero coeiuHeHusI.

Jlemoncmpayuu. O6pasiibl raJoreHoB - MPOCTHIX BellecTB. B3aumoeiicteue
raJIOTeHOB C HAaTpUeM, aJlOMUHUEM. BwiTecHeHHe xJiopoM Opoma Wiu iojna u3
pacTBOpOB X coJsiel. BzaumoneilcTBue ceppl ¢ MeTallaMH, BOAOPOJIOM U
KuciaopooM. B3zanMoelicTBue KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C MEJBIO.
[Tornomienue yriem pacTBOPEHHBIX BELIECTB WM Ta30B. BoccTaHoBIeHHE MeIH U3
ee okcuga yriem. OOpas3ubl NPUPOAHBIX COCIMHEHUI Xjopa, cepbl, (ocdopa,
yriepoaa, kpemHus. O0pasiibl BaXXHEHIIUX 71 HAPOJHOTO X0351UCTBA CyIb(})aTOB,
HUTpPATOB, KapOoHaToB, ¢ocdaroB. OOpa3pl CTEKIA, KEPAMUKH, IIEMEHTA.
Jlabopamopnsie onvimel. 7. KauecTBeHHass peakuusi Ha XJOPUI-HOH. 8.
KadectBenna peakmus Ha cyibdar-uos. 9. Pacno3naBanue coneit ammonus. 10.
[TosydeHue yriekucioro ra3a u ero pacrnosnananue. 11. KauectBennas peaxkus Ha
kapOoHat-uoH. 12. O3HaKOMIIEHHE C TPUPOIHBIMUA CUITUKATAMH.

13. O3HakoMIIeHHE C IPOIYKIIMEN CUITMKATHON TPOMBIIIIEHHOCTH.

Ilpakmuueckue padomeul.

No2 TTonyuenue, coOupanue u pacno3znaBanue razon (Ilonyuenue Bomoposa,
KUCIIOpOJa, aMMHaka U YIJIEKUMCIOr0 ra3a W HU3yYeHUe HX CBOMCTB).
Ne3. Pemrenune sxcriepuMeHTanbHbIX 3a1a4 o reme «Hemeramwtsr [V — VII rpynm n

UX COECIUHEHUIN.



Tema 4. IlepBoHaua/JbHBbIE CBeAeHUSI 00 OPraHuYecKux BemrecTBax (12
1)

[IpenMer u3ydeHHs] OpraHMYecKOd XUMUHU. [lepBOHauYaNbHBIE CBENECHUS O
CTPOEGHUU oOpraHuyeckux BemiecTB. (OCOOEHHOCTH OPraHUYeCcKHX BELIECTB.
OCHOBHBIE TIOJIOKEHUSI TEOpUM XuUMUuyeckoro crpoeHus A.M. byrtneposa.
YTrineBoaopoabl: METaH, 3TaH, 3TWICH. ICTOUHUKH yTJIEBOAOPOI0OB: TPUPOAHBIN ras,
He(Th, yroyb. [IoHsATHE TOMOJIOTHYECKOTO psijia.

Kucnopozaconepxkamiue coeIMHEHUS: CIUPTHI (METAHOJI, ’TAHOJ, TJIMLIEPHH),
KapOOHOBBIE KUCIIOTHI (YKCyCHasi KUCJIOTa, aMUHOYKCYCHAasl KMCJIOTa, CTEapUHOBAs
U OJICMHOBas KHUCIOThI). BHOJIOTHYECKU Ba)KHbBIE BEIIECTBA: YKUPBI, YTJIEBOJIBI:
TJII0KO03a, Oenku. XHWMHUYECKOe 3arpsi3HEHHE OKPYKAIoMIeW Cpeabl H  €ero
MOCJEACTBUS.

Jemoncmpayuu. Mogen MOJEKyJl METaHa W JPYrux YrieBOLOPOIOB.
B3aumogeiicTBue sTuieHa ¢ GpoOMHOM BOJOM M pacTBOPOM IEepMaHTraHaTa Kajus.
OO6pa3upl sTaHosia W riMiepuHa. KadecTBeHHas peakius Ha MHOIOATOMHbBIE
cnuptel.  [lomyuenue  ykcycHo-3TunmoBoro  3¢pupa. OMbuUIeHHE — KHpa.
B3aumoneiicTBue TIOKO3bI € aMMHAYHBIM  pacTBOpPOM OKcuaa cepeodpa.
KauecTBennas peakuusi Ha kpaxmai. Jloka3aTeabCTBO HATU4Us (YHKIIMOHATBHBIX
TPYIIT B pacTBOpPaX aMUHOKUCIIOT. [ 'opeHue 0eIKOB (MIEePCTH WU ITHYbUX TEPHEB).
[{BeTHBIC peakuu OEIKOB.

Jlabopamopuvie  onvimwl. 14.  VI3roToBiieHME  MOJEIEH  MOJEKYJ
yrieBonoponoB. 15. CpoiictBa rnuuepuHa. 16. BzauMopeilcTBHe TIJIIOKO3bI €
rugpokcuioMm meau (1) 6e3 HarpeBanus u npu HarpeBanuu. 17. Bzaumogericteue
Kpaxmaja ¢ HOJOM.

Tema 5. O00011eHNe 3HAHUI IO XUMHUM 32 KYPC OCHOBHOM IIKOJIBI (6 1)

DOU3UYECKUN CMBICI MOPSAKOBOIO HOMEpPA BJIEMEHTA B IEPUOAUYECKOU
cucreMe XumMuyeckux aneMeHToB [I. . MenaeneeBa, HOMEpOB Neproaa U IPYIIIILI.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB AJIEMEHTOB M UX COCUHEHUN B MEPUOJAX U
rpynmnax B CBET€ NPEACTABICHHM O CTPOCHHM aTOMOB JJIEMEHTOB. 3HAYCHHE

MNEPHUOINICCKOI'O 3aKOHA.



THNBI XUMUYECKUX CBI3€HM U TUIBI KPUCTATIMYECKUX PEIIETOK. B3auMocBsI3b
CTPOCHUS U CBOMCTB BELIECTB.

Kiaccudukanuss XuMU4ecKuX peakilvil 1Mo pa3IMdHbIM MPU3HAKaM (YUCIIO U
COCTaB pEArupyromux M OOpa3yIIIMXCS BEIIECTB; TEIIOBOH  3(deKT;
WCIIO0JIb30BAHME KaTajau3aTopa; HalpaBJICHUE; U3MEHECHHUE CTEIECHEH OKHCIICHUS
aTOMOB).

[IpocThie U cnoxHbIE BeliecTBa. MeTaninbl U HEMeETalulbl. | eHeTnueckue
pAlbl MeTajlla, HEMeTa/lla M TmepexoaHoro Meramia. Okcuabl (OCHOBHBIE,
aM(poTEepHBIEC U KUCIOTHBIE), THIPOKCHU/IbI (OCHOBAHUS, aM(POTEPHBIE TUAPOKCUIBI U
KHCJIOTHI) M COJIM: COCTaB, KIacCU(MHUKAIHS M OOIe XMMUYSCKHE CBOMCTBA B CBETE
TEOPUU DJICKTPOJUTUYECKOW JHCCOLUMALMM W TMPEACTABICHUM O IIpoleccax

OKHUCJICHUA-BOCCTAHOBJICHU .

TemaTnueckoe IVIAHUPOBAHUE 110 XUMHUH,

8 kiacc, (2uaca B HeeJ10, Bcero 68 yacon),

Ne Ha3Banmue pasjgesia, Tema ypoka Ko Jla
n/n JIMYEeCTB | OOpaTop | OHTP
0 4acoB | Hble M | 0JIb
NMPAKTHUY | HbIE
ecKue pabo
ThI
HavaabHble MOHATHS U 3aKOHBI XUMHUH (20 4)




1. [Ipenmer xumuu. Posib XUMUK B KU3HU 1 JI\
YeJIoBeKa. ol

2. MeToapl u3y4eHUs: XUMHH. 1

3. ArperaTHbIe COCTOSTHUS BEIIECTB. 1 a\

02

4, [IpakTtuueckas pabora Ne 1 «IIpaBuia 1 I
TEXHUKU O€30MacHOCTH M HEKOTOPBIE BHJIbI p Nel,
pabor B KabuHere xumuu». JlomamHui No2
skcriepuMeHT. [lpaktuueckas pabora No 2
«Habnronenue 3a ropsiiei CBevon».

S. duznueckre  SABIEHUS —  OCHOBA 1 a\
pa3JIeJIEHUS] CMECEN B XUMUM. 034

6. [Tpaktuueckass pabora Ne 3 «AHanmwm3 1 I
MTOYBBD. pNe 3

7. ATOMHO-MOJIEKYJISIPHOE y4eHHUe. 1
XUMHUYECKHUE DIIEMEHTBI.

8. 3Haku XUMHYECKHUX 3JIEMEHTOB. 1
[Tepunonnueckas cucTema XUMHUYECKUX
snemeHToB J[.1. MeHaeneena.

Q. 3Haku XUMHUYIECKUX AJIIEMEHTOB. 1
[Tepunonnueckas cucTemMa XUMHUYIECKUX
snemenToB [[.1. Menaeneena.

10. Xumudeckue GopMyJibl. 1

11. Xumuaeckue GopMyIIbl. 1

12. BanieHTHOCTB. 1

13. BaneHTHOCTS. 1

14, XHUMHUYECKHUE PEAKIUH. 1 JI\

05,6.7




15. XHUMUYECKUE YPABHEHUS. 1 JI\
08,9
16. XHUMUYECKUE YPABHEHUSL. 1
17. THUIbl XUMUYECKUX PEAKIUN. 1 JI\
010,11
18. THNBI XUMHUYECKUX PEAKIUU. 1
19. [ToBTOpeHue u  000OIIEHUE  TEMBI. 1
[ToaroroBka K KOHTPOJILHOU padoTe.
20. Kontponbnass pabora Ne 1 mo Teme 1
«HadanpHble MOHSTHS U 3aKOHBI XUMUN. \p
Nel
Baxueimmue npeacraBuTe v HEOPraHu4YeCcKux BelleCTB.
KosunvecTBeHHbIe OTHOMIeHUSI B XumMuu (18 1)
21, Bo3nyx u ero cocras. 1
22. Kucnopon. 1
23. [Ipaktuueckas padora Ne 4 «Ilonyuenue, 1 M
coOMpaHue U pacrlo3HaBaHUE KUCIOPOIAy. pNe 4
24. Oxcubl. 1 JN\
012
25. Bonopon. 1 J\
013
26. [Ipaktuueckas padora Ne 5 «Ilonyuenue, 1 M
coOMpaHHe U paclio3HaBaHUE BOJOPOAAY. p No5
217. Kucnotsl. 1 JI\
o014
28. Comnn. 1
29. KonnuectBo Berecrna. 1
30. KonunuecTBo BemecTBa. 1
31. MonsipHbIii 00EM ra3oB. 1




32.

PacueTnl Mo XMMHUYECKUM YPaBHCHUSAM.

33. PacueTsl Mo XUMUYECKUM ypaBHEHUSIM.
34. Boma. OcHoBaHus4. J\
o015

35. PacTtBopsl. MaccoBas TOTIsSt JI\
PacTBOPEHHOTO BEIIECTBA. ol6

36. [TpakTryeckas pabota Ne 6 n\
«IIpuroroBnenne pacrBopa C  3aJaHHOU pNe 6
MAaCCOBOM JIOJIEA PACTBOPEHHOI'O BEILIECTBAY.

37. O0o0mIeHe U cucTeMaTU3alUd 3HAHUMN
no teMe «BaxuHeWmme —npencraBUTENU
HEOpraHWYECKUX BemiecTB. KoimuecTBeHHbBIE
OTHOIIIECHUS B XUMHUI».

38. Koutponbnass pabora Ne 2 mo Teme
«Baxneime npeacTaBUTENN HEOPTraHUIECKUX \p Ne
BemiecTB. KonumyecTBEHHbIE OTHOIICHUS B 2
XUMUN.

OcHoBHBIE KjIacChl HeOpraumyeckux coequuenni (10 4)

39. Okcuapl, uX  kilaccudukanus U JI\
XUMHUYECKHE CBOMCTRBA. 017,18

40. OcHoBaHus, uX Ki1accupukanus U JN\
XUMHUYECKHE CBOICTBA. 0

19,20,21

4]. Kucnorel, wux  kimaccupukanmus H
XMMHUYECKUE CBOMCTB.

42. Kucnorel, wux  knaccupukauus JI\
XUMHWYECKUE CBOUCTB. 022,23

43. Conu, ux xkinaccupuKamms U XUMUIECKUE JI\
CBOIICTBA. 024




44, Conu, ux xkinaccupuKkaims U XUMUYECKUe 1 JI\

CBOICTBA. 0 25,26

45. ['eHeTnueckass CBs3b MEXIYy KIAaCCaMH JI\

HEOPTraHWYECKUX COCIMHCHUU. 027

46. [IpakTuueckas padora Ne 7 «Pemienue M
DKCHEPUMEHTAIBHBIX  3aJad [0  TEMeE p Ne7
«OCHOBHBIE KJIaCChl HEOPraHUYEeCKUX

COECIMHEHU Y.

47. O0o01IeHe U cUcTeEMaTU3alUd 3HAHUMN 1

1mo TeMe «OCHOBHBIE KJIACCHI HCOPraHNn4eCKHX

COCJIMHCHUI.

48. Kontponbnass pabora Ne 3 mo Teme 1
«OCHOBHBIC KJ1aCCBI HEOpPraHUYECKHUX
COCIMHCHUN Y.

Hepnonnqecxnﬁ 3AaKOH H HNepHoIHUIECCKAsA CHUCTEMA XHMHUYCCKHUX

yjieMmeHTOB /.. MenaesneeBa. Ctpoenne atoma. (9 4)

49, EctecTBeHHBIE CceMeNCTBA XMMHYECKHUX 1 JI\
AJeMEHTOB. AMGOTEPHOCTD. 028

50. OTtkpbiTHE IEpUOAMYECKOTro 3aKkoHa J[. . 1
MennaeneeBbIM.

ol. OCHOBHBIE  CBEACHHS O CTPOEHUU 1
aTOMOB.

52. CtpoeHue  SJIEKTPOHHBIX  000JIOYEK 1
aTOMOB.

53. CtpoeHne  SIEKTPOHHBIX  000J0YEK 1
aTOMOB.

o4, [lepuoauueckasi cucTeMa XUMHUYECKHUX 1
aneMmeHToB J[.J1. MeHneneeBa.




55,

XapakTepucTuKa DJJEeMEHTa IO  €ro

ITOJIOXCHHUIO B HCpHOI[H‘ICCKOﬁ CHUCTEMC.

56. XapakTepuCcTUKa DdJEMEHTa MO €ro
MOJIOKEHHIO B IIEPUOIUNUECKON CHCTEME.
57. 3HauYCHUE TMEPUOAUYECKOTO 3aKOHAa U

HCpHOI[H‘-ICCKOﬁ CHUCTCMbI XUMHWYCCKHUX

sanemenToB /.M. Menpaeneena.

Xumuueckasi ¢Bsizb. OKHMCJIUTEIBHO-BOCCTAHOBUTEIbHBIEe peakuuu (10

)
58. HNonHas xumMu4deckas CBS3b.
59. KoBasieHTHAst XMUMHUYECKasl CBA3b.
60. KoBaneHnTHas HemnosisipHas U MOJsSpHas
XUMHYECKas CBS3b.
61. Meraynueckas XUMAYECKas CBS3b. JI\
029
62. CrerneHb OKHUCIICHHS.
63. CreneHb OKUCICHHUS.
64. OKHCIINTENILHO-BOCCTAHOBUTEIBLHEIC
peaKIuu.
65. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHEIC
peaKITnH.
66. O0o01IeHEe U cUcTEMATU3aUs 3HAHUMI

no Ttemam «llepyogmueckuit 3aKOH U
MEPUOINYECKAS cucrema XUMHYECKUX
sanementoB .. Menneneea. CrtpoeHue
aTomMay» 1 «XuMH4ecKast CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUN).




67. KontponbHas pa6ora Ne 4 mo Temam
«llepuognuecknii 3aKOH U IEPUOJUYECKAS \p Ne
cucreMa  XuMua4deckux  anemeHroB  J[.H. 4
Menneneena. Crpoenue aToMay 51
«Xumuueckas CBSI3b. OxucauTensHo-
BOCCTAHOBUTEJbHBIE PEAKLINN.
Pe3epBHoe Bpems (1 1)
68. O0001eHne U cucTeMaTu3anus 3HaAHUN
3a Kypc 8 kiacca
TEMATHYECKOE IIVIAHUPOBAHME 110 XUMUMNU, 9
KJIACC
(2uaca B Hene10, Bcero 68 uacos)
Ne HasBanue pa3jaeina, rema ypoka Koum JI K
n/n 4eCTBO abopart | oHTpO
4acoB OpHbIe | JIbHBIE
U pador
NPaKTH | bl
YyecKue
IloBTOpeHue u 0000HIeHHE CBeleHWl MO Kypcy 8 Kkiacca.

Xumnueckue peakuuu (5 4)




Knaccudukanuss HeopraHUYeCcKux

BEILIECTB U UX HOMEHKJIATypa.

2. Kiaccuduxanus XUMHUYECKHUX J
peaKkuii o pa3aIuyHbIM OCHOBAHUSM. \o 1-5

3. Knaccuduxanus XUMHUYECKUX JI
peakIuii Mo pa3aTuyHbIM OCHOBAHUSIM. \o 1-5

4, [ToHATHE O CKOpPOCTHM PEAKIIUU. J
Karanus. \o 6-12

d. [loHsTHE O CKOpPOCTHM pEaKIuu. JI
Karanus. \o 6-12

Xumnuyeckue peakuuu B pacrsopax (10 u)

6. DNEeKTPOIUTHYECKAST TUCCOLUALIUSI. JI

\o 13

7. OCHOBHBIE  TIOJIOKEHUSI  TEOPUH
anekTponuTudeckon auccomuanuu (TO/).

8. XUMUYECKHE CBOMCTBA KHUCJIOT KaK J
AJICKTPOJIUTOB. \o 14-23

9. XUMUYECKUE CBOMCTBA KUCIIOT Kak
AIEKTPOJIUTOB.

1 XUMHUYECKHE CBOMCTBA OCHOBAHUU J
KaK 3JIEKTPOJIUTOB. \o 24-28

1 XUMHUYECKHE CBOMCTBA COJIEW Kak JI
AJIEKTPOJIUTOB. \o 29-31

1 [ToHsiTHE O TUAPONU3E COJIEH.

1 Ilpakmuueckaa padooma Ne 1. IT
Pemienune skcriepuMeHTaIbHBIX 3aj1a4d IO \p Nel

TEMC ((BHCKTPOHHTHqCCKaH

JUucconuanus.




OO0o01IeHne W cUCTEMATHU3ALMS
3HAHUU N0 TeME « XUMUUYECKUE PEAKIIUU B

pacTBOpax ANEKTPOIUTOBY.

Koumponvnaa paboma Ne 1 1o
TeMe «XMMHUYECKUE PEaKIMU B pacTBOpPax

QJICKTPOJIUTOBY.

\p Ne 1

Hemeranmnel 1 ux coenuaeHus (25 )

1 O6mas XapaKTepUCTUKA
HEMETaJIOB.
1 OO0mr1ast XapaKTepUCTHUKA JIEMEHTOB
VIIA-rpynmnsl — rajioreHOB.
1 CoennHEeHUS TranoreHoB. JI
\o 32
1 Ilpakmuueckaa paooma Ne 2. IT
N3yuyeHne CBOKUCTB COJISIHOW KHCIIOTHI. \p Ne 2
2 OO0mrast XapaKTepUCTHUKA PJIEMEHTOB
VIA-rpynnel — xanekoreHon. Cepa.
2 CepoBos10po1 U CyIb(hUIBL.
2 Kucnoponnsie coeiMHEHNS CEPBI. JI
\o 33
2 Ilpakmuueckaa padooma Ne 3. I1
N3ydeHue CBOKWCTB CEPHOU KUCIIOTBI. \p Ne 3
2 OO6mas XapaKTepUCTUKA
XUMUYECKUX  BJIEMEHTOB  VA-IpyHIlbl.
A30T.
2 Ammuak. Coiau aMMOHHSL. JI

\o 34




Ilpakmuueckaa padooma Ne 4. IT
[TomyyeHne amMMuaka W H3YYEHHUE €TI0 \p Ne 4
CBOWCTB.

KucnopoaHnsie coenuHeHUs a30Ta. JI

\o 35

Kucnopoansie coequaenus a3ora. JI

\o 35
docdop u ero coeAMHEHUS. JI
\o 36

OO0mr1ast XapaKTepUCTHUKA JIEMEHTOB
IVA-rpynnsi. Yraepon.

Kucnoponnsie COCIMHEHUS JI
yriaepoa. \o 37

Ilpakmuueckaa padooma Ne 5. IT
[TosmyyeHue yriekuciioro ra3a u u3y4yeHue \P Ne 5
€ro CBOMCTB.

YrieBoa0poabl.

Kucnopoaconep:xaniue
OPraHUYECKHE COCTMHEHHUS.

Kpemnuii u ero coeimHeHU. J

\o 38

CunukaTtHas IMPOMBIINIJICHHOCTD.

HOJIy‘ICHI/IC HCMCTAJIJIOB.

[Tomyuyenue BAXKHEHIIINX

XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB.




O0o006menue no teme «Hemeramibl

U UX COCOAUHCHU.

Koumponouaa paboma Ne 2 1o

TeMe «HemMeTraniabl u ux COCIUHCHU).

\p Ne 2

Metasuibl 4 ux coequHenus (16 4)

4 OO611ast XxapaKTepUCTUKA METAJIJIOB.
4 XUMHYECKUE CBOMCTBA METAILJIOB. JI
\o 39

4 OO61ast xapaKTepUCTUKa 3J1€MEHTOB
|A-rpynmnsbi.

4 OO0mr1ast XapaKTEepUCTHUKa JIEMEHTOB
|A-Tpynmsl.

4 OO6m1as XxapakTepUCTHUKA PJIEMEHTOB JI
1 A-TpynmsL. \o 40

4 OO61ast XxapaKTepUCTHUKa 3JI€MEHTOB JI
1 A-rpymmsi. \o 40

4 XKectkocTh BOABI W CHOCOOBI €€
yCTpaHEHHUS.

4 Ilpakmuueckaa padooma Ne 6. 1|
XKectkocTh  BOABI W CHOCOOBI €€ \p Ne 6
yCTpaHEHHS.

4 AJIOMUHHI U €70 COCTUHEHUS.

) Kenezo u ero coeMHEHHUS. JI

\o 41
3) Keneso u ero coeilMHEHHUS. JI

\o 41




5 Ilpakmuueckaa  paboma  No7. 1|
2. Pemenune skcriepuMeHTaNbHBIX 3a7a4a 10 \p Ne 7
Teme «Merauibh).
5 Koppo3usi MeTamioB U CIOCOOBI
3. 3alUThI OT HEE.
3) Merannelr B npupone. llonsarne o
4. METaJULypryH.
) Merannel B npupone. llonsarune o
5. METaJLTyprHyHu.
5 O06oOmieHne 3HaHUN 1O TeMme
6. «MeTtanby.
5 Koumponvnaa paooma Ne 3 10 K
7. TeMe «MeTabDy». \p Ne 3
XuMusi M OKpy:xa0mas cpeaa (2 4)
5 XUMHYECKUM  COCTaB  IJIAHETHI JI
8. 3emJsi. \o 42
3) OxpaHa oOKpy»Karolei cpeapl OT
Q. XUMHUYECKOTO 3arps3HCHHSL.
O06001IeHne 3HAHMI 10 XMMUHM 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocyaapcrBeHHoMYy 3k3ameny (OI'9) (7
1)
6 Bemiectna.
0.
6 XUMHUYECKUE PEAKIUH.
1.
6 OCHOBBI HEOPTAHUYECKON XUMHH.
2.
6 OCHOBBI HEOPTAHUYECKOU XUMUU.




[ToBTOpeHue u 0600IIeHNE TTO TEME.

[ToaroroBka K KOHTPOJIBHOU padoTe.

6 Koumponvnaa paooma Ne 4 K
(¥TOrOBasl MO KypCY OCHOBHOM ITKOJIBI). \p Ne 4
6 AHamuM3  KOHTPOJIbBHOM  palOTBHI.

IlonBenenue UTOrOB.

Pe3epBHoOe Bpems (2 1)

6

O06001enne

[ToBTOpEHUE




~ 7

JOCTHIKEHUM B YCBOGHUH TeMBL,
Koppexmuposamp ~ cou  3Hamus B
COOTBETCTBUH () MIaHUPYEMBIM

pe3yJibTaToOM

Kowmponwsnas paboma 4
(urorosas no kypey
OCHOBHOM LIKONbI)

AHIN3 KOHTPOJILHOI
pabotul. IToasenenue
UTOI'OB rojia

COI'JTACOBAHO
[IpoTOKOJI 3ace/laHus

IMO yunTenel eCTECTBEHHO
-MaTEMAaTH4ECKOro LHKJIa

ot «31» 08.2020 r. Nel
%/ﬁwwa

COT'JTACOBAHO
3amecTHTEHE ZpexTopa o YBP
@ / E.M.HoBukoBa

2020r
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