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IHosicHUTEeILHAA 3aNHCKA

Pabouas mporpamma no XMMHUU Ha YpOBHE OCHOBHOTO 0011er0 00pa3oBaHUs COCTAaBIICHA Ha

OCHOBE TOJIOXKEHUH u TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTenbHOM
IIPOrpaMMbl, IpeacTaBieHHbIX B denepaqbHOM TroCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
OCHOBHOT0 00111ero 00pa3oBaHus, YTBEPKIECHHOTO MpHKa3oM MuUHHUCTepCcTBa 00pa30BaHUS U HAYKU
P® Ne 287 or 31.05.2021, ¢ yuerom IlpumepHoil mnporpammbl BocnuTaHusi, OCHOBHOM
obpazoBarenbHoii mporpammbel OI'BOY «lllebexkunckas COILI ¢ YUOII» benropoackoit obmactu
OCHOBHOTO 0011ero 00pa3oBaHus, AJaNTHPOBAHHOW MPOTpaMMbl OCHOBHOT'O O0IIEro oOpa3zoBaHuUs
OI'bOY «lllebexunckas COILL ¢ YUOII» benaropojckoii obaactu, mpuMepHO paboyeit mporpaMMbl
WNucturyra crpareruu pa3sutusi oopasosanus Poccuiickoit Akagemun obpazoanus M, 2021
B COOTBETCTBUHU C

- [lonoxxenuem o paboueit mporpamme yuedbHoro npeamera, kypca OI'bOY «llleGexnnckas COLL
¢ YUOII» benaropojckoii o6actu.
Y OpPUEHTUPOBAaHA HAa PEAU3aLMI0 B LIEHTPE 00pa30BaHUS €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOU
HarpaBjeHHOCTel «Touka pocrta», co3manHoro Ha 6aze OI'BOY «llle6ekunckas COLI ¢ YUOII»
Benropockoii 061acTu ¢ mEIbI0 pa3BUTUS Y O0YJArOIIMXCA €CTECTBEHHOHAYYHOH, MaTeMaTHIEeCKOH,
WH(GOPMALIMOHHONW TpPaMOTHOCTH, (OPMUPOBAHUA KPUTHUECKOTO M KPEAaTUBHOTO MBIILICHUS,
COBEpLICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAyYHOM M TEXHOJIOIMYECKON HAaIlpaBICHHOCTH, a TaKXKe
JUISL TIPAKTUYECKOM OTpabOTKH yueOHOro MaTepuaina mo y4eOHbIM mpenmeraM «Dusukay,«XuMHs»,
«buomnorus, «TexHomorus.

Ha 6a3ze mnentrpa «Touka pocta» oOecnedumBaeTcs pealu3alus 00pa30BaTeIbHBIX MPOTpamMm
€CTECTBEHHOHAYYHOM W TEXHOJOTMYECKOW HalpaBlI€HHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOAATENLCTBA B chepe oOpa3zoBaHUs U ¢ Y4€TOM pekomeHnanuii denepanbHOro
oreparopa yuebHoro mpeamera «Xumus». OOpa3oBarenbHas MporpamMma Mo3BOJISIET UHTETPUPOBATh
peanuzyeMble 3[1eCh MOAXO0/bI, CTPYKTYPY U COIEpKaHHe MPU OpraHu3aluu 00ydeHHs] XUMUN B 8—9
KJlaccax, BBICTPOGHHOM Ha 0a3e JI000r0 W3 JOCTYIMHBIX Y4eOHO-METOIUYECKHX KOMIUIEKCOB
(YMK). HUcnonbs3zoBanue obopynoBanus 1eHTpa «Touka pocTay Mo3BOJSET CO3AaTh YCIOBUS:

* U1 pacIIUPEHUS COJIEPKAHUS IIKOJIbHOTO XUMUYECKOr0 00pa30BaHus;
* J1J1s IOBBIILIEHNUS I03HABATEIbHOW aKTUBHOCTH 00YyYarOIMXCsl B €CTECTBEHHOHAYYHOU 00J1acTH;

* JUId pa3BUTHS JMYHOCTH peOEHKa B Mpolecce OOy4YeHMs] XUMHUHU, €r0 CIIOCOOHOCTEH,
(GbopMUPOBaHUS U YIOBJIETBOPEHUS COIIMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

ennsi paboThl C OJApEHHBIMHU MIKOJFHUKAMHU, OPTraHU3allUd HMX Pa3BUTHS B PA3IAYHBIX
o0nactsx 00pa3oBaTeNbHOM, TBOPUECKOM EATEILHOCTH.

[Tpumensst mudpoBsle 1a0OpaTOpUn Ha YpPOKAaX XHMMHH, ydallldecs CMOTYT BBIIOJHHUTH
MHO’KECTBO JJAOOPATOPHBIX padbOT M SKCIIEPUMEHTOB IO MPOTrpaMMe OCHOBHOM IIKOJIBI.
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KparTkoe onucaHue 1mojJaxo/A0B K CTPYKTYPUPOBAHHUIO MATEPUAJIOB

B oopazosamenwvnoii npocpamme (OII) npedcmaesnensvt ciedyrwoujue pazoenvt:
1 .Metoabl U3ydeHHs BEIIECTB U XUMHUECKUX SBJICHUMN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHUH .
2 . llepBoHauanpHble XHMHYECKHE TIOHATUS . 3 . PactBopel. 4.0OCHOBHBIE KJacChI
HEOpPraHUYECKUX CcoeauHEHUM. 5. Teopus sneKTposMTHYECKOW aucconuanuu. 6. XuMuuecKue
peakuuu. 7. XMMHUECKHE AJIEMEHTHI (CBOMCTBA METANIOB, HEMETAJJIOB M X COCTUHEHHUIA).
B ocHOBY BbIZICJICHUS] TAKUX Pa3/IeNOB 3aJI0KEH XUMUYECKUN HKCIIEPUMEHT, TPaJIUIIMOHHAs
cucteMa u3ydeHus XuMuu. OCHOBHOH (HopMOM y4eOHOUW AESITCIBHOCTU SIBISETCS XUMHUYECKHMA
IKCIIEPUMEHT, TPOBOJUMBIM B BHUAC JTa0OPAaTOPHBIX, MPAKTUYECKUX PAbOT W JIEMOHCTpAIUil.
JIeMOHCTpallMOHHBIN 3KCIEPUMEHT MPOBOAMUTCS B TOM CJIydae, €CJIM OH OIACEH ISl BHIITOJIHEHUS
YUYAIIUMUCS WU UMEIOUIMNCS TIPUOOp MPEICTAaBICH B €IMHCTBEHHOM K3eMILISIpE.
Jas u3ydeHnusi npeaMmera «XuMHsh Ha 3Tane OCHOBHOIO o01ero oopazoBanus orsoautcs: 140
yacoB: 8 kmacc - 70 wgacoB; 9 xmacc —70 wyacoB. JlanHas oOpaszoBarenbHas MporpaMma
o0ecreurnBaeT yCBOCHUE YYAIlMMHUCS BaXKHEHIIMX XMMHYECKUX 3aKOHOB, TEOpPUM U TOHATHIA,
dbopMupyeT mHpelncTaBICHHE O POJU XMMHHM B OKpPYXKAIOIIEeM MHpE W JKU3HU uyenoBeka. [lpu
TOM OCHOBHO€ BHMMAHHE YJAEISETCS CYLUIHOCTH

XUMHUYECKUX PEAKLIUN U METOJIaM UX OCYILECTBICHHUS.

OnHUM 13 OCHOBHBIX MPUHIIMIIOB MIOCTPOCHHS MPOTPAMMBI SIBJIICTCS] PUHIIMI JTOCTYITHOCTH
. DKCIEpUMEHTAIbHbIE JaHHBIC, MOJYYCHHbIC YUYAUIUMUCA IPHU BBINOJIHEHUH KOJMYECTBEHHBIX
OTIBITOB, MO3BOJISIOT YYalIUMCSI CaMOCTOSITENIbHO JENaTh BBIBOJIbI, BBISABIATH 3aKOHOMEPHOCTH.
[Tonxo/bl, 3a/I0)KEHHBIE B COACpPKAHUE MPOTpaMMbl Kypca, CO3Jat0T HEOOXOIUMbIE YCIOBHS IS
CHCTEMHOTO YCBOCHHSI YYalIMMHCS OCHOB HAayKH, JJs OOECIeYEeHHs pa3BUBAIOIIECTO U
BOCIHUTBHIBAIOIIETO BO3JCHCTBHS O0YUYESHHsI HAa TMYHOCTD Y4aIerocs.

dopMupyembie 3HaHUS JOHKHBI CTaTh OCHOBOM CHCTEMBI YOCKACHUH IIKOJIBHHUKA, [ICHTPAIBHBIM SAPOM

€ro Hay4HOI'0 MHUPOBO33PEHHUSL.

Onucanue MaTepuajJbHO-TEXHUYECKON 0a3bl
nenrpa «Touka pocra», HCIOJIb3YyeMOI0 ISl
peanu3anunodOpa3oBaTeJibHbIX NPOrpaMM B
paMKax npenojaBaHusi XUMHUH

Hugposaa (komnviomepnas) nadopamopus (L), nporpaMMHO-anmnapaTHbIi KOMILIEKC,
JaTYNKOBasg CHCTEMa — KOMIUIEKT Y4eOHOro oO0OpYJOBaHMSI, BKJIIOYAIOIIMA H3MEPUTEIbHBIN
6110k, MHTEp(dENc KOTOPOro Mo3BOJSET 00ECIeYnBaTh CBS3b C MEPCOHAIBHBIM KOMIBIOTEPOM, U
HabOp 1aTYMKOB, PETUCTPUPYIOIINX 3HAUEHUS PA3IMUHbIX (PU3UUYECKUX BETUUMH.

Jlamyux memnepamypsl naamuHo8vlil — TPOCTON W HANEKHBIM NAaTUMK, MpeIHA3HAYeH IS
U3MEpEeHUs TeMIepaTyphl B BOJHBIX pacTBOpax U B ra3oBbIX cpefax. MiMeer pa3nuuHblil 1uanazoH
n3mepenuit ot —40 no +180 °C. TexHnueckne XxapakTepUCTUKH JaTYMKa YKa3aHbl B MHCTPYKLUU
[0 JKCIUTyaTauuu. /lamuux memnepamypvl mepmMonapHuiil TPEIHA3HAYEH JUI1 HU3MEpEHUs
temneparyp 10 900 °C. Mcnonp3yercss Hpu BBIIOJIHEHUH pPabOT, CBS3aHHBIX C HW3MEPEHHEM
TEeMIIepaTyp MJIaMEHH, IUIABJICHUS U Pa3yI0’KEHUS BEIIECTB.

Jamyuk onmuueckoit nnomuocmu (Konopumemp) — NpeIHA3HAYEH I U3MEPEHUS ONITUYECKOU
IUIOTHOCTH OKpalIeHHBIX pacTBOpoB. Mcnons3yercs npu nsydenun tem «PactBopbi», «CkopocTh
XUMHUYECKHUX PEaKLM», ONPEIEICHUNA KOHIEHTPALlUN OKPALIEHHBIX HOHOB.

Jlamyux pH nipeHa3HaueH JUIsl U3MEpPEHUsl BOJOPOoIHOro nokasarens (pH) BogHBIX pacTBOpPOB B
Pa3IUYHBIX UCCIIEAOBAHUIX OOBEKTOB OKPYXKAIOIIEH Cpe/ibl.

Jamyuk 31eKkmponpoeoOrocmu TIpEIHAZHAYEH Il U3MEPEHHUS YIIE€IbHON AIIEKTPONPOBOIHOCTH
KHUJKOCTEH, B TOM YHCJE U BOJHBIX PAacTBOpPOB BellecTB. [IpumeHsieTcs mpu M3y4E€HUU TEOPHUH
ANEKTPOIIUTUYECKON JUCCOLUAINH, XapaKTEPUCTHK BOJIHBIX PACTBOPOB



Jlamyuk xX10pud-uonoe UCToNb3yeTcs sl KOJMUYECTBEHHOTO ONpeeNieHUs] COAepKaHHsI HOHOB
XJIOpa B BOJHBIX pacTBOpax, IOYBE, MNPOAYKTax mnurTaHus. K marduky MOIKITIOYaeTcs
noHoceNeKTUBHbIN 2ekTpon (MICD) (pabouuii 31eKTpox), MOTEHIMATI KOTOPOTO 3aBHCHT OT
KOHIIEHTPAIMK OMpPEIeIsieMOro HOHA, B JAaHHOM Ciy4dae OT KOHIeHTparuu aHuoHoB Cl.
[Torenmman HMCD  onpeaensitoT OTHOCUTEIBHO JJIEKTPOJA CpPaBHEHHUs, KaK MPaBUIIO,
XJIOpcepeOpsIHOTO.

Jlamuyux Humpam-uonoé TpEIHA3HAUYEH JJIs KOJMYECTBEHHOTO OIpeAeNiCHUS HUTPATOB B
Pa3NUYHBIX OOBEKTAX OKPY)KAIOLIEH Cpeabl: BOZAE, OBOINAX, (PPYKTaX, KOJIOACHBIX M3ACTHIX H
T.J.

Mukpockon wyughposoit npeaHa3HaYeH A U3ydeHHs (OPMBI KPUCTAJUIOB U HAONIOJEHHS 32 POCTOM
KpPHUCTAaJIOB.

Annapam 0aa npoegedenusn xumuyeckux peaxyuii (AIIXP) npenHazHadyeH sl MOJYYCHUS U
JEMOHCTpPAIlMM CBOMCTB TOKCHUYHBIX MAapOB M ra3oB . DTH BELIECTBA IMOJYyYaroTcsl B KoioOe-
peakTope, U pU HarpeBaHuu (WK Oe3 HarpeBaHWs) Ta3000pa3HbIe BEIIECTBA MPOXOJAT Yepes3
MOTJIOTUTENbHBIE EMKOCTH (HACaJKH) C pacTBOPAMU PEareHTOB, BCTYMAIOT C HUMHU B PEAKIIHUIO.
N30BITOK Ta3a MOTIONIAeTCs KUAKUMUA U TBEPIBIMU PEAarcHTaMu, a TaKKe aKTUBUPOBAHHBIM
yraéMm. Anmapar dYaiie BCero HCHOJb3YIOT AJIA MOJYYEHHS] M JEMOHCTpPAllMu CBOMCTB XJIOpa,
cepoBonopona. Ilpubop ona Oemoncmpayuu 3aeucumocmu CKOpocCmu  Xumuueckux
Peakuuii om paziuyHuIX aKmopoe VCIoib3ylT MPU U3y4YEHUU TEMBI

«CKOpOCTh XUMUYECKOW peakuu» U TeIoBoro 3ddexra xumudeckux peakiuit. [Ipudop maér
BO3MOXXHOCTh JKCIEPUMEHTAILHO MCCIEI0BaTh BIMSHHE HA CKOPOCTh XMUMHUYECKUX peaKlui
CIIeqyImuX (HAKTOPOB: TPHPOJBI PEATUPYIONINX BEIIECTB, KOHIICHTPAIMHA PEarupyrOIINX
BEUIECTB, IUIOMIAAN TpaHUIbl pa3gena (a3 B TETEPOreHHBIX cHUCTeMaX (MOBEPXHOCTU
COTNPUKOCHOBEHHUSI MEXJy PpPEardpylolIMMH BeEIIECTBAMH), TEMIEpaTyphl, KaTalu3aTopa,
HHTHOUTOPA.

ITunemka-0o3amop — TIPUCTIOCOOJICHHUE, WCIOIB3YEMOE B JIAOOPATOPUHU IJIi OTMEPHBAHUS
onpeaenéHHoro o0bEMa KUAKOCTH. [IMMEeTKM BBIMYCKAIOTCA MEPEMEHHOTO0 M TMOCTOSIHHOTO
o0BEMa. B KOMIIEKTB 000PYIOBAHUS JJII MEIUIMHCKHUX KJIACCOB BXONAT YAOOHBIC IMHUITCTKH-
J103aTOPbl  OJJHOKAHAJIbHBIE, TMO3BOJSIONINE HACTPOUTh HEOOXOAUMBIN 00BEM OTOHpaeMoii
KHUJIKOCTU B TPEX Pa3IMIHBIX TUANIA30HAX.

bansa kombunuposannaa npenHazHadeHa IJid HarpeBa CTEKISHHBIX U (Gap(opoBBIX COCYAOB,
Korjga TpedyeTcs co3aTh BOKPYT HArpeBaeMoro cocyla paBHOMEPHOE TeMIIepaTypHOE IIOJie,
n30exaTh HCIOJNIb30BAHUSA OTKPHITOTO IUIAMEHM W PAcKaIEHHOW JIIEKTPUYECKOW CIHUpaH.
Koprnyc koMOnHMpOBaHHOM OaHu crenaH u3 amoMuHUS. JKUIKocTHas 4acTh KOMOMHHUPOBAHHOM
0aHM 3aKPBIBAETCS KOJIbLIAMHU PA3IIUYHOTO TUAMETPA.

Ilpuébop ona nonyuenusa 2az0é VCNONB3YETCS IS MOJyUYEHHUS HEOOJBIIMX KOJIMYECTB Ta30B:
BOJOPOJIa, KUCIIOpoaa (U3 MEePOKCHIa BOJIOPOa), YTIIEKUCIOTO ra3a.

Pabdoyass nmporpamma mo xumMuu ajasa 8—9
KJIACCOB C HMCIOJIb30BaHHEM 000pYy/10BaHUSA
neHTpa «Touyka pocTa»

Ha 0aze nentpa «Touka pocta» obecneunBaercs peanau3alus o0pa30BaTEIbHBIX MPOTrpaMM
€CTECTBEHHO-HAyYHOW M TEXHOJOIMYECKON HalpaBlIeHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU
c TpeOOBaHMSAMHU 3aKOHOAATENbCTBA B cdepe o0pa3oBaHMs U € YYETOM pEKOMEHAalui
denepanbHOro onepaTopa yueOHOro npeamera « XUMus».

OO0pa3oBarenbHas MporpaMMa Mo3BOJISIET HHTETPHUPOBATh PEANTH3YEMbIE TIOJIXOMBI, CTPYKTYPY
U coJep)KaHHe NpHU OpraHu3aluu oOy4deHHs XUMHHM B 8—9 Kilaccax, BBICTPOGHHOM Ha 0ase
J000T0 U3 TOCTYMHBIX Y4eOHO-MeToanueckux KomiuiekcoB (YMK).

Hcnonb3oBanue obopynoBanusi «Touka pocta» mnpu peanusanuu jnaHHoid OIl mosBosser co3maTh

YCIIOBHS:

-JUTsI paCIIUPEHUs COJEPKAHUSA IIKOJIEHOTO XUMHYECKOT0 00pa30BaHMUs;

-JUTsI TIOBBIIIICHHS TO3HABATEIHHON aKTHBHOCTH OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOMH 00IacTH;



-IJIE pa3BUTHS JIMYHOCTH peOEHKa B mporecce OOyYeHHs] XUMHH, €ro CIIOCOOHOCTEH,
(GbopMHUpPOBaHUSA U YAOBJIETBOPEHUS COIIMAIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEIH;

- paboThl ¢ OJApEHHBIMU IIKOJbHUKAMHU, OpraHU3allid HMX pa3BUTHUS B Pa3IMYHbIX 00JacTIX

00pa3oBaTeNbHON, TBOPUECKOM 1EATETBHOCTH.

HopMbI 011eHOK 32 Bce BHIBI MPOBEPOYHBIX PadoT

«5» —  ypOBCHb  BBINOJHEHHWsS  TpPEOOBAaHWI  3HAYMUTEIBHO  BBIIIC
yIOBIICTBOPUTEIBHOTO: OTCYTCTBHE OIIMOOK, KaK IO TEKylleMy, TaKk Hu IO
pebIAyIIeMy YIeOHOMY MaTepHralty; He 0oJiee OJJHOTO HeJ04ETa.

«4» — ypOBEHb BBITIOJIHECHUsI TPeOOBAHMUI BBIIIE YAOBICTBOPUTEILHOIO: Hamuuue 2—3
omuO0K ui 4—6 HeAOUYETOB 0 TEKYyIIEeMY y4eOHOMY MaTepHaiy; He 6osiee 2 OmMOOK HIIH
4 Heno4y€ToB MO MPOHAEHHOMY MaTepHaly; HCIOJIb30BAHHWE HEPAI[MOHAIBHBIX IPUEMOB
pereHus yueOHO# 3a1aun.

«3» — J0CTAaTOYHBI MUHUMAJIBHBIA YPOBCHH BBIIOJIHEHUS TPEOOBAHUH, MPEABIBISIEMBIX K
KOHKpEeTHOU pabore: He Oojee 4—6 ommbok uau 10 Hego4uETOB MO TEKylmeMy yuyeOHOMY
Matepuaiy; He 6onee 3—35 omubok uiau He Oosiee 8 HEJOUYETOB IO MPOUIECHHOMY Y4eOHOMY
MaTepuainy.

«2» — ypOBEHb BBHINOJIHEHUSI TPeOOBAaHUN HUKE YAOBJIECTBOPUTEILHOTO: Hamuuue Oojee 6
ommbok wm 10 HemodyeToB MO TEKylieMy Marepuainy; Oojiee 5 omubok win Oonee 8
HE/I0YETOB IO MPOHACHHOMY MaTepHaly.



IIVIAHAPYEMBIE PE3YJBTATBI OCBOEHUA
VUEBHOI'O NPEIMETA «XHMHS» B OCHOBHOM IIKOJIE

I/IsyquI/Ie XMMHMHU B OCHOBHOH IIKOJIE HaIpaBJICHO HAa JOCTHXKEC-
HUEC O6y‘IaIOH_[I/IMI/IC${ JIMYHOCTHBIX, METAIIPEAMETHBIX U IIPECIAMET-
HBIX PE3YyJIbTATOB OCBOCHU A y‘I€6HOI‘ O IIpCaAMCETA .

JIu4HOCTHBIE pe3yabTaThbl

JINYHOCTHBIE PE3YNIBTaThl OCBOEHHS MPOrPaMMbI OCHOBHOT'O
o0miero o0pa3oBaHMs TOCTUTAIOTCA B XOjA€ OOyYeHHMS XMMHU B
eIMHCTBE YU4eOHON M BOCHUTATENbHOH AestenbHocTH OpraHu3amin
B COOTBCTCTBHU C TpagulInOHHBIMHA pOCCHﬁCKHMI’I
COLMOKYJBTYPHBIMA U YXOBHO-HPaBCTBEHHBIMH  IIEHHOCTSIMH,
IPUHATBIMA B O6IIICCTBC npaBujiaMMd W HOPMaMMu MOBCACHHUA, U
CIOCOOCTBYIOT ~ HpOIIECCaM  CaMOIIO3HAHHS, CaMOpa3BUTHA |
CONMAM3AINH 00yYaIOIINXCS .

JIMYHOCTHBIE pE3yNbTAThl OTPAXAlT CHOPMHPOBAHHOCTH, B TOM
YHCIIe B YaCTH:

Hampuomuuecxozo eocnumanun

1) LEHHOCTHOI'O OTHOLIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HUCTOPUYCCKOMY M HAYYHOMY HACJICAWIO, TIOHUMAHHWA 3HAYCHUA XU-
MHYECKOM HayKd B JKM3HM COBPEMEHHOIO  OOILEeCTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHOM HH(oOpMalell 0 MepesoBbIX
JOCTHXKEHUAX M OTKPBITUAX MUPOBOM M OTEUECTBEHHOW XHUMMH,
3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HaHUSAX 00 YCTpoilcTBE MHpa U
o01ecTBa;

I'pascoanckozo eocnumanus

2) IpEeACTaBIEHUsT O COLUAJIBHBIX HOPMax H© IIpaBHIaX
MEXJIMYHOCTHBIX OTHOILIEHMA B KOJUIEKTHBE, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOM JIEATETBHOCTH TPU BBITIOJHEHUH
yueOHBIX, TIO3HABATENbHBIX 3aJ[a4, BBHINOJHEHUH XUMUYECKHX
9KCIIEPUMEHTOB, CO3JaHMM Y4YEOHBIX TPOEKTOB, CTPEMJIEHHUS K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B TpOIecce ITON y4eOHOM
ACATCIIBHOCTH, TOTOBHOCTH OII€HHUBAThH CBOE IIOBEICHUE U
NOCTYIKH CBOUX TOBapHILEH C MO3ULUU HPABCTBEHHBIX M MPABOBBIX
HOPM € Y4ETOM OCO3HAHHUS MOCIEACTBUI OCTYTIKOB;

llemtocmu HAYUYHO020 NOZHAHUA



3) MUpPOBO33pPEHUECKUX INPEACTABICHUH O BEIIECTBE U
XUMHYECKOM  peakluu, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO pa3BH THsI HAYKU U COCTABJIAIOIINX OCHOBY JUISl IOHUMAHUS
CYIIHOCTM HAy4HOM KapTHUHBI MHUpA; MPEJCTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IPUPOJHOM  CpelodM, O pOJIM XUMHUM B IO3HAHWM 3TUX
3aKOHOMEPHOCTEH;

4) IO3HABATEIbHBIX MOTHUBOB, HAIPABICHHBIX Ha IIOJyYEHHE
HOBBIX 3HAaHUM MO XWMHH, HEOOXOAMMBIX JIsI OOBSCHEHUS
Ha0JIF01a€MBIX POLIECCOB U SIBICHHH;

5) Mo3HaBaTENbHOW U MH(OPMAIIMOHHON KYJBTYPhI, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITENIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM  JINTEPATypoOH,  JOCTYIIHBIMH  TEXHUYECKHUMH
cpeacTBaMu MH(MOPMAIMOHHBIX TEXHOJIOTUH;

6) HHTEpeca K OOYyYEHUIO W IO3HAHUIO, JIFOOO3HATEIBHOCTH,
TOTOBHOCTHU u CIIOCOOHOCTH K camMo00pa30BaHMUIo,
UCCIIEIOBATENILCKOM  JIEITETIbHOCTH, K OCO3HAHHOMY  BBIOOPY
HAIIPaBJICHHOCTH ¥ YPOBHsI 00y4€eHHUs B JajbHEHIIEM;

Dopmuposanus Kyasmypol 300p06bs

7) OCO3HaHUS IIEHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 370pPOBbIO, YCTAaHOBKM Ha 3J0pOBBIH 00pa3 KHU3HH,
OCO3HAHMsI TMOCIEACTBUI M HENpUATHS BPEAHBIX MPUBBIUEK
(ynorpebieHus aJIKOTOJI4, HapKOTHKOB, KypeHHusl),
HEOOXO/MMOCTH  COOJIFOJICHUs]  IpaBWil  O€30IacHOCTH  INpH
00paIlleHuH ¢ XUMUYECKUMHU BEIECTBAMHU B ObITY U PeabHOM KU3HH;

Tpyoosozo 6ocnumanusn

8) KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO
TIOJIE3HOH, y4eOHO-KMCCIIeI0BaTEeIbCKOM, TBOPYECKOW U JPYTUX
BHJaX JCATENIHOCTH; HMHTEpeca K MPAKTUYECKOMY H3yYCHUIO
npodeccuid ¥ Tpyaa paziIMYHOrO POAA, B TOM 4YHCIE HAa OCHOBE
NPUMEHEHHUS TIPEAMETHBIX 3HAHUH 10 XMMHH, OCO3HAHHOTO BBIOOpA
VH/IMBUTYaJIbHOM TPaeKTOPUH MPOIODKEHUS 00pa30BaHuUs ¢ yIETOM
JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo socnumanus

9) 3KOJIOTHUYECKH 11eJIECO00Pa3HOT0 OTHOLICHHUS K IPUPOE KaK
WUCTOYHUKY JKM3HM Ha 3eMjle, OCHOBE €€ CyIECTBOBAaHMS,



NOHMMAaHUS LEHHOCTH 370pOBOTO M 0e30MacHoro odpasa >KH3HH,
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (HU3NYECKOMY U
IICUXUYECKOMY 3[0pPOBbIO, OCO3HAHUS IIEHHOCTH COONIOJEHUS
IpaBHJI O€30M1aCHOTO TMOBEICHHS IIPU PaboTe C BELIECTBAMH, A TaKkKe
B CUTYalsIX, YTPOKAIOIINX 310POBBIO U KU3HHU JIFO/IEH;

10) cIIOCOOHOCTU MPUMEHATh 3HAHUA, IOJIy4aeMble IIpU
WU3YYCHUH XMMUHM, JUIA PELICHUs 3a/1a4, CBSA3aHHBIX C OKPYKarOIIEH
INPUPOJHON  CpENOM, TOBBIIECHUS YPOBHSA  DKOJIOTHYECKOU
KYJIbTYPbI,0CO3HAHUSI TJI00aJIbHOIO XapaKTepa 3KOJOTMYECKUX
po0JIeM U Iy-Tel UX peleHus OCPeJCTBOM METOJOB XUMHUH;

11) 5KOJIOTMYECKOTO MBILUICHUS, YMEHHS PYKOBOJICTBOBATHCSA UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAIILHOM IIPAKTUKE.

MetanpeaMeTHbIe pe3yJbTaThl

B cocraBe metanpeMeTHBIX Pe3yIbTaTOB BBIACIISIIOT 3HAUUMBIE
s GOpPMHUPOBAHUS MHUPOBO33PEHUS OOLICHAyYHbIE IOHITUS
(3aKoH, Teopws, NPHHIMI, THUNOTE3a, (aKT, CHCTEMa, IpoIece,
IKCIIEPUMEHT u ap.), KOTOpbIE UCTIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETaxX U MMO3BOJISAIOT HAa OCHOBE
3HaHUM W3 JTUX MpeAMETOB (QOPMHUPOBATh MPEACTABICHHE O
IIEJIOCTHOM HAy4HOH KapTHHE MHpa, U YHHMBepcaJlbHble y4yeOHbIE
neicTBUs (1MO3HABaTENbHbIE, KOMMYHHKATHBHBIE, PETYJISTUBHBIC),
KOTOpble  obOecreynBaroT  (OPMHUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYILECTBICHUIO y4eOHOM
JEATEIbHOCTH.

MertanpeaMeTHble pe3ylbTaThl OCBOEHHS 00pa3oBaTeIbHOMN
IPOrpaMMBbl [0 XMMHM OTPa)KalOT OBJIAJCHHE YHHUBEPCAJIbHBIMH
MI03HABaTEIbHBIMU JICHCTBUAMH, B TOM YHCIIE:

Ba3zoevimu nocuueckumu oelicmeuamu

1) yMEHHEM HCIIOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIUIEHUS MIPU
OCBOCHMM 3HAHUH: PACKPBIBATH CMBIC]I XUMHUYECKUX ITOHATUHI
(BBLIETATH WX  XapakTepHble MpPHU3HAKHM, YCTaHABIUBATbh
B3aMMOCBS3b C JPYTUMHU MOHSITHUSIMH ), UCIIOJIB30BaTh OHATHUS JUIS
00BSICHEHUS OT/IENbHBIX (DAKTOB U SIBJICHUH; BHIOUPATh OCHOBAHUS
U KpUTepUu i KiIaccu(UKAIMM XUMUYECKUX BEIIECTB U
XUMUYECKHUX PEaKIUi; yCTaHABIUBATh IPUYUHHO-CIICICTBCHHBIC
CBS3M MEXJIy OOBEKTaMH H3yYCHMs; CTPOUTh JIOTUYECKHE
paccyxaeHusi (MHIYKTUBHbIE, JEIYKTHBHBIE, II0 aHAJIOIUH);



JIe71aTh BBIBOJBI U 3aKIIIOUEHHUS;

2) YMEHHEM IIPUMEHSATH B IIPOLECCE NTO3HAHUS CUMBOJINYECKUE
(3HAKOBBIE) MOJENH, UCIIOJIB3YEMbIE B XUMUHU, ITPEOOPa30BbIBATh
IIMPOKO HPUMEHSAEMbIE B XUMUHU MOJEJbHBIE NPEACTABICHUSI —
XUMHYECKUI 3HaK (CHMMBOJN JJIEeMEHTa), XUMHU4YECKas (GopMmyna u
YpaBHEHME  XMMHUYECKOH  peakuuu — [pU  pelIeHHH
y4eOHO-TI03HABATEIbHBIX 3a/a4; C Y4YETOM OJTHUX MOICIbHBIX
IPEJCTAaBICHUN BBISBIATh U XapaKTEPU30BATH CYLIECTBEHHbIE
IPU3HAKU HM3YyYaeMBIX OOBEKTOB — XHMMHUYECKUX BELIECTB U
XUMUYECKUX pEeaKIni;

bazoevimu uccneoosamenvckumu oeticmeuamu

3) yMEHHEM HCHOJb30BaTh TOCTaBJICHHBIE BOIMPOCHI B
KayecTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI IS
(GopMUpOBaHUA  TUIIOTE3bl IO  IPOBEPKE  MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUII;

4) npUOOpeTeHNe OmbITa MO IUIAHWPOBAHHUIO, OpPraHU3alUUd U
NPOBE/ICHUIO YUSCHUYECKHX IKCIIEPUMEHTOB: YMEHHE HaOIIoIaTh 3a
X0- JIOM IIpOLecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3yabTaT, GopMyaHpoBaTH 000OIIEHUS U BHIBOJIBI MO PE3yIbTaTaM
HpOBCI[éHHOl"O OIlbITa, HCCICAOBAaHHA, COCTABJIATH OTYET O
IpoJIeTaHHOM paboTe;

Pabomoii ¢ unghopmauuen

5) yMEHHEM BBIOMpATh, AaHAIU3UPOBATH U UHTEPIPETUPOBATH HH-
(bopmarMio pa3TMYHBIX BUIOB U (POPM MpeACTaBICHHUS, NOITYyIaeMyt0
U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJSIpHAs JIMTEpaTypa
XUMHUYECKOTO  COZIEpXaHHs, CHpPaBOYHBbIE MOCOOUS, PpeCcypChl
Wnrepnera);

6) YMEHHEM IIPUMEHATD Pa3InYHbIE METOABI U 3aIIPOCHI IIPH I10-
UCKe U O0TOOpe HH(POPMAIMM U COOTBETCTBYIOLIMX JAaHHBIX,
HEOOXO/JUMBIX IS BBIIOJHEHUS YYEOHBIX M IO3HABATEIbHBIX
3aJa4 ONpeNeNEHHOro Tuma; NpUoOpeTeHHe ONbITa B 00JacTh
MCIIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpOH AaKTHBHOTO HCIIOJIB30BAHUS PAa3IMYHBIX
IIOMCKOBBIX CUCTEM;

7) YMEHUEM HCIIOJIb30BaTh U aHAJIM3UPOBATH B IIpolLiecce yueOHOM
M MCCIEN0BATENbCKOM JEATEeNbHOCTH HMH()OPMALUI O BIUSIHUM
IPOMBILIJICHHOCTH, CEJIBCKOIO XO34HCTBA W TPAaHCIOPTa Ha



COCTOSTHUEOKPYKAIOIIEH MPUPOTHON CPEIIBI;

Yuu(;epcaﬂbnbmu KOMMYHUKAMUGHbBIMU oelicmeuamu

8) yMeHHMeM 3ajJlaBaTh BONpPOCH (B XOJe JAuanora W/uUiu
JUCKYCCUHM) TIO CYLIECTBY OOCYXIaeMoil TeMbl, (OpMYIUpPOBATH
CBOM IPEIJIOKECHUS OTHOCUTEIBHO BBIIIOJHEHUS IPEAIOKEHHON
3a/1a4u;

9) mpuOOpPETEHNE OIbITA MPE3CHTAUN PE3yIbTATOB BBITOJTHEHUS
XUMHYECKOT0 AKCTIepUMEHTa (J1aDOpaTOPHOTO OIBITA, JTaOOPaTOPHOIL
paboTBhI 110 UCCIIE0BAHHIO CBOMCTB BEIIECTB, Y4€OHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMU
II03HABATEIbHON M MCCIIEA0BATENBCKON EATEIBHOCTU IIPU PEILIEHUI
BO3HHUKAIONIUX MpOOJeM Ha OCHOBE Y4€Ta OONIMX HMHTEPECOB H
cOrjacoBaHus TO3UIUA  (0OCyKAeHHs, OOMEH MHEHHIMH,
«MO3TOBBIE ITYPMbBD»  1I.);

Ynueepcaﬂbnbmu pecyiamueHbvlmu oelicmeuamu

11) ymenuem CaMOCTOSITCIILHO OIIPEACIIATH eJn
JEATEIIBHOCTH, IIJITAHUPOBaTh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U
Opu  HEoOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JEATENbHOCTb,
BbIOMpaTh Hambonee 3ppeKTHBHBIE CIOCOOB! PelIeHus YUeOHbIX U
N03HABaTEIbHBIX 33/1a4, KOPPEKTUPOBATh MPEIOKEHHBIN aIrOpUTM
JICVCTBUM IPU BBINOJIHEHWM 33JaHUM C Y4ETOM IOJYYEHHsI HOBBIX
3HaHUH 00 M3yyaeMbIX 0ObEKTaX — BEILECTBAX U pEaKLUsX;

12) yMEHMEM HCIIOJB30BaTh M AHAIN3UPOBATh  KOHTEKCTHI,
IpeUIaracMble B yCIOBHUH 331aHU.

IIpeameTHbie pe3yIbTaThI

B  cocraBe  mpeaMeTHBIX ~ pe3yNbTaTOB MO  OCBOEHHUIO
0053aTeNIbHOTO COZICP)KaHUs, YCTAHOBICHHOTO TaHHOW MpPUMEpPHON
paboueil MporpaMMoii, BBIIEISIOT: OCBOCHHBIE OOYUYaIOLIMMHUCS
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI NEHCTBUH, crielupuiecKue
JUISL TIpeMET- HOMl oOnacTu «XUMUS», BUIBI NIEATEIBHOCTH IO

MMOJIYYCHHIO HOBOTO 3HaHUA, €ro HHTCpIIpCTAllUN,
HpCO6paBOBaHI/IIO U MPUMCHCHHIO B PA3JIMYHBIX y‘{e6HBIX H HOBBIX
CUTyalluAX.

[TpenmeTHbIe pe3yabTaThl MPEACTABICHBI MO TolaM 00yueHUs
U OTPAXKAIT CPOPMUPOBAHHOCTH Y OOYUAIOIMIMXCS CICAYIOIINUX
YMEHHUI:



8 KJIACC

1) packpvieamsb CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHIL:
aToOM, MOJIEKYyJIa, XUMHUYECKUM DSJIEMEHT, IPOCTOE BEIIECTBO,
CIOKHOE€ BELIECTBO, CMECh, BAJICHTHOCTb, OTHOCHUTEJIbHAs
aTOMHasi M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJIIpHas Macca, MaccoBas JOJi1 XUMHYECKOrO DJIEMEHTa,
MOJIIpHBIA ~ 00BEM, OKCHJ, KHUCIOTa, OCHOBaHWE, COJb,
JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIICHHs, XHMHYECKas
peakusi, TEIIoBoi 3 ¢deKT peakuuu, KiacCUPUKAIMS PEaKIHi,
XMMHUYECKas CBA3b, PACTBOP, MACCOBAs J10JIs BEILIECTBA B PaCTBOPE;

2) UIIOCMPUPOBams B3aUMOCBSI3b OCHOBHBIX XHMMYECKHX
noHATHH (cM . 1 . 1) W NPUMEHATH ITH MOHATHS TPU ONMUCAHUH
BEILECTBU UX IIPEBPALLCHUN;

3) ucnonv3zo6ams XUMHUYECKYI0 CUMBOJIMKY JUIsI COCTaBJICHUS
(opMyJ1 BELIECTB ¥ YPaBHEHUIM XUMUYECKHX PeaKluii;

4) onpedenams BaJCHTHOCTh aTOMOB SJIEMEHTOB B OMHAPHBIX
COCJIMHEHUSAX; CTENEeHb OKUCICHUS JIEMEHTOB B OWHAPHBIX
COCIMHEHMAX; TPUHAMIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIacCy coeAuHEeHuW 1o (opmynaMm; BHI XUMHUYECKON CBS3H
(xoBaJIeHTHas! U UOHHAs) B HEOPTaHUUECKUX COE/TUHEHUSX;

5) packpvieamb cmbicn  nepuogudeckoro 3axkona J[. M.
MengeneeBa:  I€MOHCTPUPOBATh  [IOHMMAHHE  NEPUOANYECKON
3aBHCUMOCTH CBOMCTB XUMHUYECKUX IJIEMEHTOB OT UX IOJIOKEHHUS
B TIEPUOJNYECKOIl CHCTEME; 3aKOHOB COXPAHEHUSI MacChl BEILECTB,
IIOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIDHOTO YYEHHs, 3aKOHa
ABoraapo; onucvieamv U XxXapakmepuzoeamv TAOIUUHYIO
dbopMy TEPUOAMYECKOH CHUCTEMBl XMMHUYECKHX HIIEMEHTOB:
pa3iauuaTh IOHSTHUS «TiaBHas noarpynna (A-rpynma)» M
«moboynass noxarpynna (b-rpynma)», Mamele u  OomblIne
NIEPUOMBL;, COOMHOCUMb O0O3HAYEHHUs, KOTOPbIE HMEIOTCS B
tabmuie «[leprpoanueckas cucteMa XuMHYecKuX snemeHTos /[, U.
MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMM CTPOEHHS aTOMOB
XUMUYECKUX 3JEMEHTOB (COCTaB M 3apsj] sApa, oOliee YHCIo
3JIEKTPOHOB U PACIpe/IeeHNe UX 110 NIEKTPOHHBIM CIIOSM);

6) K1accuguyuposamso XUMHYECKHE AJIEMEHTHI;
HEOPraHMYECKUE BEILIECTBA; XMMUYECKHE PEaKLUu (110 YUCITy U
COCTaBy Y4YacTBYIOLIMX B pEaKIMH BEIIECTB, IO TEIUIOBOMY



s dexry);

7) xapakmepuzoeams (onucvléams) OOIIME XUMHUYECKHE
CBOMCTBA BELIECTB PA3JIUYHBIX KJIACCOB, IIOATBEPXkKAAsi OIUCAHUE
IpUMe- PaMHM MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUXPEAKLINM;

8) npocHo3uposams CBONCTBA BEILECTB B 3aBUCUMOCTH OT HX
KAueCTBEHHOI'0 COCTaBa; BO3MOKHOCTH IPOTEKAHUS XMMHUYECKUX
IIpe- BpallleHU! B Pa3JINYHBIX YCIOBUSIX;

9) 6biuUCAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO
MacChl BEILECTB; MAacCOBYIO JOJI0 XMMHYECKOIO 3JIEMEHTa IIO
dopMyJie COeIMHEHUS; MAacCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE;
IIPOBO-JUTh PACYETHI I10 YPABHEHUIO XUMHUYECKON PEAKLIUH;

10) npumenamo OCHOBHBIC ornepanuu MBICIIATEIILHON
NEeSITeIbHOCTH — aHalIU3 W CHHTE3, CpaBHEHUe, 0000LIeHuMe,
CHCTEMATU3aLUIO, KJ1accu(pUKaImio, BBISIBJIICHUE
IIPUYMHHO-CIEACTBEHHBIX CBS3€M — I M3Y4ECHHUS CBOWCTB
BEILECTB U XUMHYECKUX PEAKIINI; €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HaHUST —  HaONIOJeHWe, W3MEpeHHe, MOJCINPOBaHNE,
9KCHEPUMEHT (peabHbII U MbICIEHHBIH);

11) cnedosams TpaBUIIaM NOJIb30BAHUS XMMHUYECKOH MOCYI0M
U J1a0opaTopHbIM  OOOpYJIOBaHWMEM, a TakKXkKe IMpaBUIaM
oOpallleHus1 ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU IO
BBITOJIHEHHIO JJAOOPATOPHBIX XMMUYECKHUX OMBITOB 110 MOJIyYEHUIO
U cOOMpaHUIO Ta3000pa3HbIX BEUIECTB (BOJOpPOJA U KUCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHOM MAacCcOBOM I0JIEH
pacTBOPEHHOrO  BENIECTBA;  IUIAHUPOBAaTb W MPOBOJUTH
XUMUYECKHE OKCIEPUMEHTBHI II0 PAaClO3HABAHUIO PAacTBOPOB
meTouel W KUCJIOT ¢ TIOMOINBI0  HHAWKATOPOB  (JTAKMYC,
denondranenn, MeTUIIOpaHX U JIp.).

9 KJIACC

1) packpviéamb CMblcl OCHOBHBIX XHMHYECKUX IOHSITHN:
XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AHHOH,
IPOCTOE  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BAJCHTHOCTH,
3JIEKTPOOTPULATENIBHOCTD, CTEIEHb OKUCIEHUS, XMMHU4YECKas
peakxiysi, XUMHUYEeCKasi CBA3b, TEIUIOBON 3((EKT peakluu, MoJb,
MOJISIpHBI  00BEM, pPAcCTBOP; AIIEKTPOJIUTHI, HEIIEKTPOJIUTHL,
JIEKTPOJIUTHYECKAs AMCCOLMAIMSA, PEaKLUUM HOHHOrO OOMEHa,



obpaTtumble u HeoOpaTHMBble peaxuuy,
OKHUCITUTENIbHO-BOCCTAHOBUTENbHbIE peaKIyy, OKHUCITUTEIIb,
BOCCTAaHOBUTENb, OKHUCJIEHHE M BOCCTAHOBJICHHE, AJUIOTPOIMS,
aM(pOTepHOCTh, XUMHYECKas CBI3b (KOBaJeHTHAas, WOHHas,
METAJJIMYECKasl),  KpUCTAJUIMYECKass  pemérka,  Koppo3us
METAJIJIOB, CIUIABBI; CKOPOCTh XUMHUYECKON pEeaklUH, MPEeAeIbHO
nonyctumas konuentpauus (I11K);

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX
MOHATUH (cM. M.1) U NPUMEHATh 3TU MOHATUS TPH ONHCAHUU
BEIL[ECTBU UX MTPEBpPAILCHUH;

3) ucnonvzoéams XUMHUYECKYIO CHUMBOIUKY JUISI COCTaBICHUS
(opMyJ1 BELIECTB ¥ YPAaBHEHUIM XUMUYECKHX PEaKluii;

4) onpedenamv ~ BAJEHTHOCTb U CTENEHb  OKHUCICHUS
XUMHUYECKHX D3JIEMEHTOB B COCIUHEHMSIX PA3JIMYHOIO COCTaBa,
MPUHA]JISKHOCTD BEIIECTB K OMpPEAEIEHHOMY KJIACCy COEIMHEHUIt
no Qopmynam; BUJ XUMHUYECKOH CBS3M (KOBaJEHTHAs, WOHHas,
MeTaJIJINYeCcKas) B HEOPraHUYEeCKUX COSIMHEHUSX; 3apsi/l HOHA IO
XUMHUYECKON (hopMyiie; XapakTep Ccpelbl B BOJHBIX pPacTBOpPax
HEOPraHMYECKUX COCJAMHEHUH, THIl KPUCTAUIMYECKOH pemeTKH
KOHKPETHOTO BEILIECTBA,;

5) packpvieamb cmbicn  nepuogudeckoro 3axkona J[. M.
MenzeneeBa U JEMOHCTPUPOBATh €0 IOHUMAHUE: ONUCHLIBAMb U
xapaxkmepuzoéams TaOINUHYIO GOPMY NMEPUOIUUECKON CUCTEMBI
XUMHYECKHX  DJIEMEHTOB:  pa3jMyaTb TIOHATHUSA  «IJIaBHAas
noarpynna (A-rpynmna)» U «mobouyHas noxarpynna (b-pymma)y,
Malible M OoJbIIME TEpPHOAbl; coomHocums 0003HAUCHMUS,
KOTOpBbIE HMMEIOTCSI B IMEPUOJUYECKOM TaOIuIe, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOECHHS aTOMOB XHMHUYECKHX 3IJIEMEHTOB
(cocTaB u 3apsiz siapa, oOlIee YUCo AIEKTPOHOB U paclpeiesieHHe
WX TI0 AJICKTPOHHBIM CJI0SIM); 00bACHAMb OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB JJIEMEHTOB U MX COEIMHEHHMH B Ipeaenax
MajbIX MEpHOJOB M TJAaBHBIX MOATPYNH C Y4ETOM CTPOEHHS HX
aTOMOB;

6) Kraccuguyuposamo XUMHUYECKHE AJIEMEHTHI;
HEOpPraHMYECKUE BEIIECTBA; XMMUYECKHE PEeaKUuu (10 YUCITy U
COCTaBy YyYacTBYIOIIMX B pEaKlIHUHU BEIIECTB, MO TEIIOBOMY
abdekTy, M0 HU3MEHEHHIO CTCIEHEH OKHCIICHHS XHMHYECKHX
JJIEMEHTOB);



7) xapakmepuzoeambs (onucviéams) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAs ONUCAHUE NPUME- PAMU MOJIEKYJIIPHBIX 1 MOHHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLMIA;

8) cocmaensimb ypaBHEHUS JIEKTPOIUTHYECKON AUCCOLUALIMM KUCIIOT, IEI04el
¥ COJIEii; OJHbIE ¥ COKpALEHHbIE YPaBHEHUs peakLMii HOHHOIO OOMEHa; ypaBHEHUS
peakuui, MOATBEPKAAIOIIMUX CYLUIECTBOBAHME TI'E€HETHUYECKOW CBSI3M  MEXIY
BEILECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpviéamb  CYyIIHOCTb  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCca STHXPEAKIIN;

10) npoeHo3upoeams CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS;
BO3MO>KHOCTH IIPOTEKAHUS XUMHUYECKHX [TPEBPALLEHUIB PA3JINUHBIX YCIOBUSIX;

11) 8vbiuuCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEIIECTB;
MacCOBYIO JIOJIF0 XUMHUYECKOr0 3JIeMEHTa M0 (op- MyJie COEIMHEHMS; MacCOBYIO
JIOJIF0 BELIECTBA B PACTBOPE; IMPOBOAUTH PACYETHI 110 YPAaBHEHUI0 XUMUYECKOU
peakuuy;

12) cnedosams NpaBUiIaM IMOJIb30BAaHUS XUMUUECKOM 1OCY10H 1 J1abOpaTOpHBIM
00opyI0BaHUEM, a TAKXKe MpaBUiIaM OOpalIeHUs C BEIECTBAMU B COOTBETCTBUHM C
UHCTPYKLUSAMU 110 BBIIOJHEHHUIO JIA0OPATOPHBIX XHMHUYECKHUX OINBITOB IIO
HOJYYEHHUIO U COOMPaHUIOra3000pa3HbIX BEIIECTB (aMMHUAKA U YIIIEKUCIIOrO rasa);

13) npo6ooums peakuu, MOATBEPHKAAIOLIIE KaueCTBEHHBIH CO- CTaB Pa3IMUHBIX
BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOpHA- OpOMHUA-, HOAMI-, KapOoHAT-,
docdar-, cunukar-, cyiabdar-, TUAPOKCUI-HUOHBI, KATUOHBI aMMOHHUS M HOHBI
M3YYEHHBIX METAJJIOB, NPUCYTCTBYIOLIME B BOJHBIX PAcTBOPAX HEOPraHUYECKUX
BEILECTB;

14) npumensims OCHOBHBIE ONEPALIUU MBICIUTEIBHON JESATEIbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, 00o00meHME, CUCTEMAaTH3aIHIO, BBISIBIICHHE
IIPUYUHHO-CIEICTBEHHBIX CBSI3éd — JUI HW3YyYEHUs CBOMCTB BELIECTB H
XUMUYECKUX PEaKIUil; eCTECTBEHHO-HAyYHbIE METObl TIO3HAHUSI — HAOJII0JICHHUE,
U3MEepeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (peallbHbII U MBICIIEHHBIN).

CO%EP)KAHI/IE YYEBHOI'O MPEAMETA «XUMHA» 1IO T'OJAM
N3YUYEHUA

8 KIIACC

HepBOHa‘laHbHBIe XHMHYECKHE ITOHATHUSA

[Ipenmer xumun. Ponb xumuM B Ku3HM venoBeka. Tena u BemectBa. Ousnyeckue
CBOICTBA BEUIECTB. ATPEraTHOE COCTOSHUE BeIIecTB. [I0HATHE 0 METOIaX MO3HAHUS B
XxuMuu. XuMus B cucTeMe Hayk . YucTele BemectBa U cMecu . CrocoObl pasaeneHus
CMeCeH .

ATOMBI W MOJEKynbl. XHUMHUYecKHe »dJIeMeHTbl. CHMBOJBI XHUMHYECKHX
sneMeHTOB. IIpocThie 1 CloXHbIE BellecTBa. ATOMHO-MOJIEKYJIAPHOE YUSHHE.

Xumuyeckas QopMyia. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aToMHas Macca. OTHOCHTENbHas
MOJIeKyJIsIpHas Macca. MaccoBasi JI0JIsl XAMHUUYECKOTO 3JIEMEHTa B COSIMHEHHH.

dusndeckne W XAMHYECKHE SIBICHUS. XHUMHYECKas peakius W e€ TMpU3HAKH.
3aKOH COXpaHEHHMs Macchl BeLIeCTB. XHMHUYecKHe ypaBHeHusd. Kiaccudukanus
XAMHYECKUX PEaKIHil (COSANHEHHUS, PA3IOKEHHUS, 3AMETIICHH ).

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCY/I0i, ¢ MpaBUiIaMu
paboThI B 1ab0opaTopuu U MpuEéMaMH OOpaleHus C JIAOOPaTOPHBIM 000PYIOBaHUEM;



U3y4eHHE U ONUCaHue (PU3MUECKUX CBOMCTB 00pa3Il0B HEOPTraHUYECKHX BEIIECTB;
HabOmoieHue (u3nueckux (IJIaBJICHHE BOCKa, TasiHUE JIbJa, pacTHpaHHUe caxapa B
CTYIKE, KHUIICHHE U KOHJCHCAIUs BOJbI) M XUMHUYCCKUX (TOpEHHE CBEYH,
NpPOKAJIMBAHUE MEIHON TMPOBOJOKH, B3aUMOJCWUCTBHE Mela C KHCJIOTOW) SIBICHUIA,
HaOMIOZIeHWe ¥ ONMCAaHME TPH3HAKOB TPOTEKAHUS XMMHYECKUX PEaKIHi
(pasznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus,
paznoxenue ruapokcuaa meau (II) mpu HarpeBanuM, B3aMMOJAEHCTBHE Kene3a ¢
pactBopom conu meau(Il)); uzyuenue cnocodboB pazneneHus cMecei (¢ MoMOIIbIO
Maruurta, (UIbTPOBAaHUE, BBIAPUBAHHE, TUCTWUISALUSA, XpOMaTo- rpadus),
IPOBE/ICHUE OYUCTKH IMOBAPEHHOM COJM; HAOIIOACHWE W ONUCAHHUE PE3YNIbTATOB
NPOBE/ICHUSI OMBITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUs MacChl, CO3/1aHHe
MoieNe MOJIEKYJI (IIapOCTEPKHEBBIX ) .

Ba:kneiimme NpeACTABUTE/IN HEOPTaHUYECCKUX BCIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopog — »1neMEHT M MpoOCToe
BelnecTBo. HaxoxkieHue kucnopoaa B Ipupoje, GU3nveckrue u XUMUYECKHe CBOMCTBA
(peakuuu rtopenusi). Oxcunapl. [Ipumenenume xucnopoaa. CrocoObl MOTYYEHUS
KUCIIOpO/Ja B 1a00paToOpHy U MPOMBIIUIEHHOCTH. KpyroBopoT kucnopona B Mpupoje.
O30H — amoTponHas MOAU(PHUKAINS KUCIOPO/Ia.

TernoBoit 3¢ (hekT XMMUIECKO# peakIiy, TePMOXUMHYECKUE YPaBHEHUS, K30~ U
SHJOTEPMUYECKHE peakUuH. TOIUIMBO: yroib M MeETaH. 3arpsA3HEHHE BO31yXa,
yCHJICHHE TApPHUKOBOTO 3 deKTa,pa3pynieHre 030HOBOTO CIIOS .

Bomopon — snemeHT M npocroe BemecTBo. HaxoxkaeHue Boxopoia B IPUPOLE,
(u3nueckne ¥ XMMHUYECKHE CBOICTBA, MpPUMEHEHHe, crocoObl moiydenus. Cocrta
KHUCJIOT U COJIEH .

KomnuectBo BemectBa. Monb. Momsipuas Macca. 3akoH ABoraapo. MosspHblii
00BEM ra3oB. PacuéTsl Mo XMMHYECKUM YPaBHEHHSIM.

@usnyeckue cBoKCTBA BOABL. Bona xak pactsopurens. PactBopsl. HacslmeHnHbie u

HEHACBIIIEHHBIE PacTBOPHI. Pacmeopumocms seujecme ¢ 6ode.l Maccosas mons
BEIIIECTBA B pacTBOpe. XHWMHYECKHE cBoiicTBa Bojabl. CocTaB ocHOBaHM. Poinb
PAacTBOPOB B IPUPOJIE U B AKHU3HHU UesioBeka. KpyroBopoT Bo/bI B IPUPO/IE. 3arpsi3HEHUE
HOpUPOAHBIX Boj. OXpaHa U OYMCTKA TPUPOTHBIX BOJI.

Knaccudukanuss Heopranmueckux coeaunHenuid. Oxcuapl.  Knaccudukamms
OKCHJIOB:  colieoOpasyromue  (OCHOBHBIE, KHUCJIOTHbIe, amdoTepHbIE) H
HeconeoOpazytone. HomeHkmatypa OKCHIOB (MEXIyHapoaHas M TPUBHATbHAs).
dusnyeckre 1 XUMUYECKUE CBOWCTBA OKCHIOB. [lomyuenue.

OcHoBanus. Knaccudukanus ocHOBaHHIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHHSI.
HomenknaTypa ocHOBaHu# (MeXIyHapoqHas U TpuBUalbHas). Duznyeckue Hu
XMMHYECKUE CBOWCTBA OCHOBaHMiL. [lomyueHne ocHOBaHUA.

Kucnotel. Knaccudukarnus xucnor. HomeHknaTypa KHUCIOT (MeXIyHapoAHas u
TpuBuanbHas). Pdusznueckue M XUMUYECKHE CBOMCTBA KHCIOT. Psn aKTUBHOCTH
metauioB H. H. beketosa. [lonydyenue kucior.

Comu. Homenknatypa comneil (MeXayHapoIHas W TpHBHAbHAsA). DuU3NUECKHE U
XUMHYEcKue cBoiicTBa coseil. CriocoObl MOMydeHus CoJIeH.

I'eneTnueckas CBsI3b MEXKIYy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

XUMHUECKUN IKCIIEPUMEHT: KaueCTBEHHOE OINpeeeHIe ColepKaHus KHCIOpoa B
BO3/IyXe; MOJIyueHue, coOMpaHue, pacro3HaBaHHE W M3YyYEHHE CBOICTB KHCIOPOJa;
Ha0JI0/IeHHEe B3aMMOJIEHCTBUS BELIECTB C KHCIOPOJOM M YCIOBHUS BO3HUKHOBEHMS U
npeKpaleHust ropeHus (mokapa); 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB U OITUCaHKE



WX CBOICTB; MMOJIy4eHUE, COOMpaHNe, paCIIO3HABAHKUE U U3YUYCHUE CBOMCTB BOAOPOIA
(ropenue); B3amMmojeiicTBue  Bojopona ¢ okcuaoM  meau(Il)  (BozaMoxkHO
UCIIOJIb30BAHUE BUICOMATEPHAIIOB); HAOII0IEHUE 00Pa3I[0B BEIIECTB KOJTUIECTBOM 1
MOJIb; HCCIIEZIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OIPEIEIEHHOW MAacCOBOM JOJIEH
pPAacTBOPEHHOTO BEIECTBA; B3aMMOJAEHCTBHE BOJABI C MeTallaMd (HATpUEM H
KajmplueM) (BO3MOXHO  HCIIOJIb30BAaHME  BHJIEOMATEPHANIOB);  OINpeAesieHUE
pPacTBOPOB KHUCIIOT M IIEJIOYEH ¢ TIOMOIIBI0 MHINKATOPOB; UCCIIEIOBAaHUE 00pa3IoB
HEOPraHWYECKUX BEIECTB pa3- JMYHBIX KIacCOB; HAOIIOACHHE U3MEHEHUSI OKPACKU
MHJMKATOPOB B paCTBOPaxX KUCJIOT U LIEJI0UEH; U3yUEeHUE B3aUMOJICHCTBUS OKCH- /1a
meau(Il) ¢ pacTBOpoM CEpHOW KHCIOTBI, KHCIOT C METaJIaMH, PEaKIHid
HEWUTpanu3alyy; IO0JyYEeHUE HEPAaCTBOPUMBIX OCHOBaHUM, BBITECHEHHE OIHOIO
MeTalljia APYTUM U3 pacTBOpa COJIM; peUIeHHE SKCIIEPUMEHTAIBHBIX 3a7au [0 TeMe
«Baxnenmue Ki1accbl HEOPraHUYECKUX COCTUHEHUI.

Ilepuognyeckuii 3aKOH M NepPHOAMYECKAS CHCTEMa XHMHYECKHX
ayiementoB Jl. . MenneneeBa. CTpoeHue aToMOB.
Xumuyeckas ¢Bsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

IlepBble mONBITKM Ki1accu(UKALMM XUMUYECKUX 3aeMeHToB. [loHATHE O rpymmax
CXO/IHBIX 3JIEMEHTOB (ILLEJOYHBbIE M ILEIOYHO3EMENIbHbIE METalljIbl, TaJOreHBbl,
WHEpPTHBIE Ta3bl. ODJEMEHTBI, KOTOpble 00pa3yloT aM(pOTEepHBIE OKCHIBI |
TUAPOKCHIBL.

[Tepuonnuecknit 3axoH. Ilepuonnueckas cucrema xumuueckux snnemeHtos JI. M.
MenneneeBa. Bunpl tabnuiel «Ilepuoguueckas cucteMa XUMUYECKUX 3J1eMEHTOB [ .
N . Menpeneesa» . [lepuoasl u rpynmsl . GU3nYeCKrii CMBICI TOPSIKOBOIO HOMEpA,
HOMEPOB IIEPH- 014 U IPYIIIIBI IEMEHTA .

Ctpoenne artomoB. CoctaB aroMHbiX suep. Msoromsl. Onextponsl. Ctpoenue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX 3JIEMEHTOB NEPUOJHUYECKON
cucrembl /1. M. Menneneesa. XapakTepuCTHUKa XMMHYECKOIO DJIEMEHTa II0 €ro
NIOJIO’KEHMIO B iepuoandeckoit cucteme J1. V. Menneneesa.

3aKOHOMEPHOCTM H3MEHEHHS paguyca aTOMOB XHMMHUYECKHX DJle- MEHTOB,
METAIIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U NEpUoJaM. JHa4eHHE
NEPUOANYECKOTO 3aKOHA M TEPHOJUYECKON CUCTEMBI XMMHUYECKHX 3JIEMEHTOB IS
pa3BUTHUA HAYKU U IpakTUKH . [ . 1. MenneneeB — y4€HbIN U TpaskIaHuH .

DNeKTPOOTPULIATENFHOCTh XUMUYECKHUX HJIEMEHTOB. XUMHUe- CKas CBS3b (MOHHas,
KOBAaJICHTHas TMOJSApHAas W KOBaJeHTHas Hemo- JisipHas). CTeneHb OKUCIEHHMS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUH. [Tpoumeccel  okucieHuss |
BOCCTaHOBJIEHNSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XMMHUUECKUH OKCIIEPUMEHT: H3yuyeHHe oOpa3loB BEIIECTB MeTan- JIOB U
HEMCTAJIIOB, BSaI/IMOHeI\/'ICTBI/Ie THAPOKCHUAA HHHKa C pacTBOpPaMH KHUCIOT H
LICJI0YEH; [IPOBEACHHUE OIIBITOB, WUTIOCTPUPYIOLIUX IIPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue, peakuuy paslokKeHHs,
COCTMHEHHS ).

MexnpeaMeTHblie CBA3H

Peanu3anus MeXIpeAMETHBIX CBSI3éM NpPH M3YYEHMM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 HCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHUI,
TaK M TOHATHH, SABISIOIUXCA CUCTEMHBIMM JUI1  OTHEJBHBIX  IIPEIMETOB
€CTECTBECHHO-HAYy4YHOT O IIUKJIA.



OOmIre ecTecTBEHHO-HAYYHBIC MOHTHUS: HAyYHbIH (DaKT, TUIIOTE3a, TEOPHSI, 3aKOH,
aHaJu3, CHUHTE3, Kiaccu(UKanus, MepUOAMIHOCTh, HAOIIOJACHUE, SKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHHE.

®usuka: Marepusi, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, H3O0TOI,
pPaOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHUH 3apsi, BEIIECTBO, TENIO, O0BEM,
arperaTHOe COCTOSIHME BEIIeCTBAa, Tra3, (U3HUYECKHE BEIUYHMHBI, CIHHHIIBI
U3MEpEHUs, KOCMOC, TJIaHETHI, 3BE3161, COITHIIE.

buonorus: horocunTes, npixanue, onocdepa.

leorpagus: atMocdepa, Tuapocdepa, MHHEpANbl, TOPHbIE MOPOIBI, IOJE3HBIE
MCKOTIaeMbI€, TOTUTHBO, BOJHBIE PECYPCHI .

9 KJIACC

BemecTBo u xXuMuYecKas peaxkuus

[Tepnoanuecknii 3akoH. Ilepuomuueckas cucrema xuMudeckux 3nementos [l W.
MenzeneeBa. CTpoeHue atoMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMHUUYECKUX
JJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaJlds, KalbUusl M HX COCIUHEHHUH B
COOTBETCTBUU C IIOJIO)KEHUEM 3JIEMEHTOB B IEPUOANYECKON CUCTEME U CTPOECHUEM HX
aroMoB. CTpoeHME BEIECTBA: BHUJbl XMMHUUYECKOM CBSI3U. THIIBI KpPHCTAJUIMUECKUX
PEIIETOK, 3aBUCHMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTAUINYECKOH PEHIETKH M
BHJIa XUMUYCSCKOH CBSI3H.

Knaccugukanus u HOMEHKJIATypa HEOPraHMYECKUX BELIECTB (MEXAyHapoaHas
U TpUBUANIbHAS). XHMUYECKHE CBOMCTBA BEILIECTB, OTHOCALIMXCA K Pa3IMYHBIM
KJlJacCaM HEOPraHWYECKUX CO EIUHEHWH, TCHETUYEeCKas CBSI3b HEOPraHUYECKUX
BEILECTB.

Knaccudukanus XuMu4yeckux peakuuil M0 pa3IuuHbIM MpPU3HAKAM (110 YHUCIY U
COCTaBY y4acCTBYIOIIUX B PEAKLMHU BEIIECTB, [0 TEIIIOBOMY 3P HEKTY, 10 H3MEHEHHIO
CTENEHEeH OKHUCIIEHUS XUMMYECKHX 3JIEMEHTOB, IO OOpaTMMOCTH, IO YYacCTHUIO
KaTaau3aTopa). JK30- U 3HI0TEPMHUUYECKHE PEAKIUU, TEPMOXUMUYECKUE YPABHEHMS.

[lonsitue o ckopoctd xumuueckoil peakuuu. [lonstue o006 o0OpaTUMBIX U
HEOOpaTHMBIX XUMHYECKHMX peakuusx. [IoHATHE O TOMOreHHBIX M Te€TepOre€HHBIX
peakuusx. [lowamue o xumuueckom pasrHoeecuu. Paxmopwvl, érusOwWUe HA
CKOPOCHb XUMUYECKOU PeaKyu U NOJ0HCEHUE XUMULECKO2O PAGHOBECUS.

MexaHu3M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PeakUuil (3JeKTPOHHBIN OanaHC
OKHUCITUTENIbHO-BOCCTAHOBUTEIbHON PEAKIIUH).

Teopus dIEKTPONUTUUECKON TUCCOLMALMU. OJEKTPOJUTBl U HEIIEKTPOIUTHI.
KaTtvonpl, aHumoHBl. MeXxaHuU3M JAUCCOLMALMM BELIECTB C Pa3IMYHBIMH BHIAMH
xumuueckoii cBsazu. CreneHpb aucconuanuy. CUIbHBIE U C1a0ble 3IEeKTPOIUTHI.

Peakiuu noHHOrO OoOMeHa. YCIIOBHS MHpPOTEKaHUS peakuuil MOHHOro oOMeHa,
IIOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHHs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHUM U coJiel B CBETE MpPEACTABICHUM 00 3IEKTPOIUTHYECKON AUCCOLUALNU.
KauecTBenHble peakiy Ha MOHBI . [lonamue o euopoause coneu .

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIJIEHHE C MOJEISMHU KPHCTaJUIMYECKUX
PElIETOK HEOPraHMYeCKUX BEIIECTB — METAIJIOB W HEMETauloB (rpadura u
ajMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpPHs); HCCIEJOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOH peakIuu OT BO3/IEHCTBHS pa3InyHbIX (JaKTOPOB; UCCIIEI0BaHHE
ANIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOIIECCa TUCCOLHMALMN KHCIIOT, LIeoYel
U coyieil (BO3MOXKHO MHCIIOJIb30BaHHE BUAEOMATEPHAJIOB); MPO- BEJEHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKM  MPOTEKaHUs  peakuuii HMOHHOro  oOMeHa



(oOpa3oBanue ocajka, BBIIEICHHE Ta3a, O00pa3oBaHWE BOJBI);  OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIH-  TEJIbHO-BOCCTAHOBHUTENBHBIX — PEaKIHid
(ropeHue, peakiuH PasJIOKCHUS, COSJAMHEHHS); PACNO3HABAHME HEOPTaHHMYECKUX
BEIICCTB C I[OMOIIBI0 KAYECTBEHHBIX PEAKIMd HA HWOHBI; pPEIICHUE
SKCIICPUMCHTAJIBHBIX 3a1a4 .

HeMeTa/1bl U UX COeTHHEHHS

OO6u1as xapakTepucTHKa rajgoreHoB. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHue M (U3NUECKUE CBOMCTBA MPOCTBIX BELIECTB —
rajoreHoB. XUMHMYECKHE CBOWCTBAa Ha IMpuMepe XxJjopa (B3auUMOICIHCTBUE C
MeTajulaMHi, HeMeTaliamMM, Mienodamu). Xnoposojpopon. ConsHas —KucioTa,
XUMUYECKHE CBOICTBA, MONy4YeHHE, IpUMeHeHue. JleficTBIe XJIopa U XJIOPOBOAOPOIa
Ha OpraHu3M uesioBeka. BakHellme XJIopuIbl U UX HAXO0XKACHUEB IPUPOJIE.

OO6uras xapakTepucThka 3neMeHToB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEHEHH OKHUCIICHUS.

CrpoeHue u (Qu3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBI.
AnnotponHple  MOJMGHKAIMK KHCIOPOJa W Cepbl. XWMHYECKHE CBOWCTBA CEPHI.
CepoBopopon, cTpoenue, Gpu3nMdecKkne U XUMHYECKHe CBOMCTBA. OKCHIBI Cephl Kak
HPEJCTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (PU3NYECKUE U XUMHUECKHUE
cBoiicTBa (0oOLIMe Kak MpeJCTaBUTENs Kiacca KHUCIOT U cnenuduyeckue).
XUMHYECKHE PEaKIMH, JeKallue B OCHOBE NPOMBIIUIEHHOTO CIOCo0a MOIyYeHUs
cepHoll kucnotel. [Ipumenenue. Conu CepHOM KMCIIOTbI, KaYeCTBEHHAs peakuus Ha
cynbdat-on. Haxoxnenue cepbl M €€ COCOUHEHWH B TPUPOAE . XHUMHYECKOE
3arps3HEHHE OKPYXKAIOIMIeH CpeIbl COSAMHEHHUSIMH Cepbl (KHCIOTHBIC HOXKIH,
3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0 TPEIOTBPALICHS .

OOmras xapakTepucTHKa dMeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTEIICHH OKHUCIICHUS.

A30T, pacmpocTpaHeHHEe B HOpHUpoje, (QU3NUECKUE M XUMUYECKUE CBOWCTBA.
KpyroBopot a3ora B mpupose . AMMHaK, ero (pu3nueckue 1 XMMHYECKHEe CBOWCTBA,
nonydeHue u npumeHenue. Cov aMMOHUS, UX (QU3MYECKHE U XUMUYECKHUE CBOWCTBA,
npuMeHeHne. KadecTBeHHass peakius Ha HOHBI aMMOHMA. A30THas KHUCIOTa, €€
nonydeHue, Gu3ndecKkne u XMMHUYECKHe CBOWCTBA (00IIHe KaK MpeICTaBUTeNs Kiiacca
KUCJIOT U crienuduieckue. Vcrmonap30BaHne HATPATOB M COJIE aMMOHHSI B KauecTBe
MHHEpaNbHBIX yA0OpeHHid. XHUMHMUYECKOe 3arps3HEHHE OKpyXKaroleil cpesl
COCMHEHUSMHU a30Ta (KUCIOTHBIE O, 3arps3HEHHE BO31yXa, IOYBBl H
BOJIOEMOB).

®ocdop, amnorponHsle Moaupukauuu (ocdopa, (UMUECKUE U XUMHUYECKHE
cpoiictBa. Oxcua docdopa(V) u dochopHas kucnora, GpuU3NUECKHe U XUMUUECKUE
cBoiicTBa, moiayuyenue. lcnomb3oBanue (ochaToB B KayecTBE MUHEPAIBHBIX
yI0OpeHHH.

O6u1as xapakTepuctika 3neMeHToB [VA-rpynmsl. OcOOEHHOCTH CTPOEHUs aTOMOB,
XapaKkTepHbIE CTENICHH OKHCIICHUS .

VYrnepon, alnoTponHele MOAU(HKAIMY, PacIpOCTpaHEHHE B MPHPOJE, PU3NUECKUe
U Xxumudeckue cpoiictBa. AxcopOuus. KpyroBopor yrinepoaa B mpupozae. OKcHIbI
yriaepona, MX (HU3MUECKHe M XUMHUYECKHE CBOWCTBa, JEHCTBHE Ha JKUBBIC
OpPraHU3MBbl, MOJyYeHHE M MpPUMEHEHHE. DKOJOTHYECKHE MpPOOJIEMbl, CBSI3aHHBIE C
okcunoM  yraepoaa(IV); rumoreza rin00albHOTO  MOTEIUIEHUS — KIIMMATa;
NapHUKOBBIN 3(eKT. YronpHas KUCIOTa U €€ CONU, UX (PU3NUECKUEe U XUMUYECKUEe
CBOICTBa, TIONy4eHHE W TpHMeHeHWe. KadecTBeHHas peakims Ha KapOOHAT-HOHEI.



Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH M CEIBCKOM
XO035ICTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yraepoaa (MeTaH, STaH, OSTWJICH, AaleTWICH, JTAaHOJ, TJIMIEPUH, YKCyCHas
Kucinora). MUx cocmas u xumuueckoe cmpoenue. IloHsATHE O OHOIOTHYECKH
BaXHBIX BEIIECTBAX: JXUpax, OelKax, yrJeBoJAaX — W HX POJIH B KU3HU
yenoBeka. MamepuanvHoe eOUHCMBO OpP2AHUYECKUX U HEOpSaAHUYEeCKUX
COeOUHeHUll.

Kpemuuii, ero ¢usudeckue M XMMHUYECKHE CBOICTBA, MOJTyYCHUE M MPUMEHEHUE.
Coenunenus kpemHus B npupoje. OOmue npectaBiaeHus 06 oxcuae kpemHus(IV) u
KpeMHUEBOM kucmore. CHIMKAThl, WX UCIOJB30BAHUE B OBITY, MEIUIIMHE,
NPOMBIIUIEHHOCTH. Baoicnetiuwue cmpoumenbHuvlie Mamepuansl. Kepamuxa,
cmekno, yemeum, OemoH, oncenezobemon. Ilpobremwvr 6OGezonacHoco
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUATOE 8 NOBCEOHEGHOU HCUSHU.

XUMHUYECKUN OSKCIIEPUMEHT: H3YYCHHE OOpa3lOB HEOPTaHWYESCKHX BEUICCTB,
CBOMCTB COJISTHON KUCIIOTHI; IPOBE/ICHUE KAUECTBEHHBIX PEaKIUi Ha XJIOPUI-HOHBI H
HAOJIIO/ICHUE TPU3HAKOB WX IMPOTEKAHUS; OIBITHI, OTpa)karolue (U3NICCKUE U
XUMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIUWHEHUH (BO3MOXXHO HCIIOIb30BaHHE
BUJICOMATEpHAIOB); O3HAKOMIEHHE C o00paslamMu XJIOPHIOB  (TaJOre€HUIOB);
O3HaKOMIIEHHE C 0Opa3laMu cepbl u e€ COeUHEHUS MU (BO3- MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); HAOJIOJCHUE Tpolecca OOYIIMBAHUS caxapa TOJA JCHCTBHEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCJIOThI; HM3YYEHUE XHMHUYECKHMX CBOWCTB
pa30aBIIEHHOW CEpPHOM KHCIIOTHI, IPOBEICHHE KAUYECTBCHHOW pEaKIMu Ha
cynb(haT-uOH U HaONIIoJeHHWEe TMpU3Haka e€ NPOTeKaHUs; O3HAKOMIICHHE C
(bU3MYECKUMHU CBOMCTBaMU aszora, ¢ochopa U HUX COCIAUHECHHHA (BO3MOIKHO
MICTIOJIL30BAHNE BHICOMATEPHANOB), 00pa3aMi a30THBIX U (HocHOpHBIX ya0OpeHHit;
MoJTyueHue, COONpaHue, paclo3HaBaHUe M U3ydeHHE CBOMCTB aMMHUAaKa; IPOBEICHHE
KAUECTBEHHBIX PEaKIMii HA HOH aMMOHHS U (hocaT-HOH U U3ydeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBHE KOHIICHTPHUPOBAHHON a30THOM KHUCIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHATIOB); U3y4eHHe Mozieneit
KPUCTANIMYECKUX pemI€TOK anMasa, rpaduta, ¢ymiepeHa; O3HAKOMIICHHE C
MpoLIeCCOM  aICOPOLIMM  PACTBOPEHHBIX BEHIECTB AaKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM MPOTUBOTa3a; MONydYeHUE, COOMpaHWe, paclo3HABaHWE W H3yUCHHUE
CBOICTB YIJIEKHCIIOTO Ta3a; MPOBEACHUE KAUYECTBEHHBIX peaKIMii Ha KapOoHAT- U
CHWJIMKAT-UOHBl M W3Yy4YCHHE TMPH3HAKOB HX TMPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMEH CHITUKaTHOW MPOMBIIUICHHOCTH; PEIIEHUE SKCIIEPUMEHTATBHBIX 3324
1o TeMe «BakHel1111ie HeMeTaIbl ¥ UX COSMHEHUS.

MeTanibl 4 MX COeJUHEHUS

OOmiast xapakTepucTHKa XMMUYECKUX 3J€MEHTOB — METAJIJIOB HAa OCHOBaHUHU
UX TIOJIOKEHHS B MEPUOAUYECKOM CHCTeMe XHMMHYeckux osemeHtos [l .
MenzeneeBa u cTpoeHust atomoB. CTpoeHue MeTauioB. Meraummueckas CBs3b U
MeTaJUIMYecKasi KPUCTAIUIMYECKAs PelETKa. JINEKTPOXUMHUYECKUN PsIJl HANPSKEHUN
MmetauioB. dusnyeckue U XUMHUYECKHE CBoWcTBa MeramwioB. OOmmue crnocoObl
nonydeHus: MeTawioB. [loHATHE 0 KOPPO3MM METAIOB, OCHOBHbIE CIOCOOBI 3aIUThI
UX 0T Koppo3uu. CruiaBsl (CTanb, YyTyH, AIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE B
OBITY ¥ IPOMBIIUIEHHOCTH.

[lenoynble MeTalIbl: MOJOKEHHE B MEPUOANYECKOM CHUCTEME XUMHUYECKHX
anementoB /[I. M. MenzeneeBa; CTpoeHHE HX aTOMOB; HAXOXICHUE B IPHPOJE.



Ousznyeckue ¥ XMMUYECKHE CBOWCTBA (Ha mpumepe HaTpus W Kaiaus). OKCUAbI U
THJIPOKCH/IBI HATPUSA U Kaius. [I[puMeHeHne mea04HbIX METAJIOB U UX COETUHEHUI.

[IlesrouHO3EMENBHBIE METAIUIBI MATHUHI U KAJIBLUH: TI0JI0KEHUE B IEPUOJUYECKON
cucreMe xumuuyeckux dnemeHtoB J[. M. MenngeneeBa; cTpoeHME HUX AaTOMOB;
HaxoxeHue B npupoje. Ou3nueckre U XUMHUYECKHE CBOMCTBA MAarHusl U KalbLHsl.
Bakneiiine coequHeHus KaibLusl (OKCHA, THUAPOKCUA, coiu). JKECTKOCTh BOIBI U
CIOCOO0BI €€ yCTpaHEHHUS.

AJIOMMHUI: TIOJI0KEHHE B IEPHOIUUECKOM CHUCTEME XUMHUYECKUX 31eMenToB /[l U.
MenzeneeBa; CTpOEHUE aToMa; HaxoAeHUe B npupoje. Puznueckue U XUMHUECKHE
cBoifcTBa amoMuHusL. AMpOTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHU A ATFOMUHHS.

XKene3o: nonoxeHue B NEPUOAMYECKON cucTeMe XuMH4eckux snemeHtoB J[. U.
MeHnzeneeBa; CTpoeHHE aTOMa; HaxXOxXkIeHHE B npupoje. Pusndeckue U XUMHUYECKUE
cBoicTBa xene3a. Okcupl, rugpokcus U conu xeneza(ll) u sxeneza(Ill), ux cocras,
CBOICTBA U NIOJIyYEHUE.

XUMHUECKUI SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMi METAIOB M CIUIABOB, MX
(U3nYEeCKMMHU CBOMCTBAMU; M3yYEHUE PE3YJIHTaTOB KOPPO3UH METAIOB (BO3MOKHO
UCIIOJb30BAHUE BMJEOMATEpPUAIOB), OCOOEHHOCTEH B3aMMOJEWUCTBUSA OKCHJIA
KamplUsi M HATpUi C BOAOH (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB);
MCCJIEI0BaHNE CBOMCTB MKECTKOW BOJBI, MPOLECCA TOPEHUs jKele3a B KHUCIO- PoJie
(BOBMOXKHO  HCIOJB30BAaHUE  BHJIEOMATEPHANIOB); MPHU3HAKOB  MPOTEKAHUS
KAueCTBCHHBIX pEaKIUi Ha HOHBI (MarHus, KajdbllUs, aJIOMUHHS, I[IHHKA,
xeneza(ll) wm xenesa(Ill), memu(ll)); HaOmtoneHue M ONUCaHUE MPOLIECCOB
OKpalllMBaHUs IUIAMEHM MOHAMM Ha-TPHs, Kalusg H Kalblusi (BO3MOXXHO
UCIIONIb30BAaHUE  BHUJICOMATEPHAJOB);  MCCIeqoBaHME  aM(OTEpHBIX  CBOWCTB
THJIPOKCH/A ATIOMUHMS U TUAPOKCUIA IIMHKA; PELICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BaxxHelmme MeTaibl U UX COEUHEHUSD .

XHuMHus ¥ OKpY:KaKoIas cpeaa

Hossle MaTepuainsl 1 TexHOJIOTHU. BenecTBa n Matepuasbl B IOBCEAHEBHON KU3HU
yejoBeKka. XUMUS U 370poBbe. be3zonacHoe MCronb30BaHUE BEIIECTB U XMMHUUYECKUX
peakiuii B ObITy. [lepBas mo- MOIIb IPU XUMUYECKUX 0XKOTaX U OTpaBieHUsIX. OCHOBBI
JKOJIOTU- YECKOM TIPAMOTHOCTH. XHMHMYECKOE 3arps3HEHUE OKpPYKAIOIIEH Cpelibl
(mpenenbHas gomycTumas KoHueHTpaius Beniects — [1/IK). Ponab xumun B perenuu
HKOJIOTHUECKUX MPOOIIEM.

[IpuponHble HCTOYHHMKM YIJIEBOAOPOAOB (Yrosib, HPUPOIHBIA Ta3, HEPTH),
MPOAYKTHI UX NEPEpadbOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH .

XUMHUECKUI HKCIEPUMEHT: U3yueHHe 00pa3lloB MaTepHajoB (CTEKJIO, CIUIABBI
METaJUIOB, TOJINMEPHBIE MaTePUAIIbI).

Me:xnpeameTHble CBA3H

Peanuzanuss MeXNpenMETHBIX CBs3€ Npu U3ydyeHMH XuMuM B 9 Kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIHOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TOHATHH, SBISIFOLIMXCS CHCTEMHBIMH JUIl OTAENBHBIX HPEIMETOB
€CTECTBECHHO-HAY4YHOT O IIUKJIA.

OOme ecTecTBEHHO-HAy4YHble TIOHATHSA: HayyHbI (akT, TrUmore3a, 3aKoH,
TEOpHsl, aHallu3, CHUHTE3, KJIacCU(UKalus, MEepHOAUY HOCTh, HAOIIOJCHHUE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, WU3MEPEHHUE, MOJEINb, SBICHHUE, ITAPHUKOBBIN
ek, TexHomorus, matepuanbl. duU3MKa: MaTepHs, aTOM, JIEKTPOH, MPOTOH,
HEWTPOH, HOH, H30TON, paJIUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsj,



NPOBOJHUKH, MONYNPOBOAHUKH, AUDICKTPUKH, (HOTOIIEMEHT, HWHIUKATOD, BEIIECTBO,
Teno, O0BEM, arperaTHoe COCTOSHME BEIeCTBa, Tra3, pacTBOpP, PACTBOPUMOCTD,
KpUCTAJTMYECKasi PEeIIETKa, CIUIaBbl, (pU3MUYECKHE BEMMYMHBI, €AWHUIIBI M3MEPEHHS,

KOCMHYECKOE MPOCTPAHCTBO, IIAHEThI, 3BE3/1bI, CONHIIE.
buonorus:

YI[O6peHHSI, MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHLIC BEIICCTBA .
[eorpadus: atmocdepa, Tuapocdepa, MHUHEpaNbl, TOPHBIE MOPOIBI, IMOJE3HBIE

HCKOIIAa€MBIC, TOIIJIMBO, BOAHBIC PECYPCHI.

KasenapapHo-temaTudeckoe mjiaHupoBaHue Mo XuMum 8 kiacce

2 yaca, 68 yacon

dorocunTe3, nbixaHue, Ouocdepa, HKOCHUCTEMA, MHUHEPAJIbHBIC

No Paznen. Tema ypoka Koxa-Bo | Jlata Hcenonvzosanue
4acoB IIPOBEN | 0060pyOdosanus
CHUS «Touka pocma
Tema 1. Xumusas — BaxbHasg 00JacTh
€CTEeCTBO3HAHMS M MPAKTHYECKOM IeATeJTbHOCTH
gejoBeka (5 )

1 [Ipenmer xumum Postb XuMUM B KU3HU 4eNOBEKA. XUMUS 1
B CHCTeMe HayK. MeTo/Ipl TO3HAHMUS B XUMHH.

2 3HAKOMCTBO C TNpaBUIAaMH O€30IIACHOCTH M IIPHEMaMH | | Hudposast  naGoparop:
pa60TI)1_ B XuMHueckol mnaboparopuu. IlpakTudeckas RELEON
pabota:

No 1. IlpaBuma paGoTel B 5abopaTopuul W TNPUEMBI Hudposoii ratunk Temre
obOpatieHus ¢ 1a00paTopHBIM 000PyJOBAaHUEM Crmproka Caeva.

3 Tena u BelecTBa 1

4 dusnyecknue CBOMCTBA BeHIeCTB. ArperaTHoe cocTtosHue | 1

BEILECTB .

5 Yuctsie BemecTBa 1 cMecH. CriocoOsl pasieneHus cMece. | 1 Hudposas  mabopaTopi
IIpakTHueckasi padoraNe 2. Pasznenenue cmeceid (Ha RELEON
NPUMEPEOYUCTKH TIOBAPEHHOM COITH)

Tema 2. BemiecTBa
U XHMHUYECKHe peakuuu
(159)+1 g

6 ATOMBI M MOJIEKYJTbl. XUMUYECKHUE IEMEHTHI 1

7 3HaKH (CUMBOJIb) XUMHYECKHUX 3JIEMEHTOB 1

8 [TpocTeie u crokHBIE BelecTBAa. ATOMHO-MOJIEKYJISPHOE 1

y4eHHUe.
9 Xumudeckas Gopmyra. BaneHTHOCTh aTOMOB XUMHUYECKUX | 1
JIIEMEHTOB

10- 3aKkoH TOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAS | 2

11 aroMHas Macca. OTHOCUTENNbHAsE MOJIEKYJISIpHAsl Macca .

12 MaccoBas 1011 XUMHUYECKOT'0 DJIEMEHTA B COETUHEHNHT 1

13 Ou3nyecKre U XHMUYCCKHE SIBICHHS 1

14 Xumunueckas peakius. [Ipu3zHaku 1

W YCIIOBUS MIPOTEKAHUST XUMHYCCKHAX PEAKINH

15 XUMHYECKUE YpaBHEHUS 1

16 Tunel xuMndeckux peakumid. Peaknus coeHeHns 1

17 Peaxius paznoxeHus 1

18 Peakuus 3amerenus 1

19 Peakmust ooMeHa 1




20 3aKkoH coxpaHeHus macchl Bemiects. M. B. Jlomonoco — | 1 BEChl TEXHOXHUMHUYCCKHUE
YUEHBII- SHUMKIIONC/IUCT. SJIEKTPOHHBIC; CBEYa; I
IUIOCKOAOHHAsA 250 MiT; 1
JUTSL COKUTAHUS
BEIIIECTB
21 Kontpossnas padora Ne 1 1
Tema 3. Bo3ayx. Kucsopoga.
Oxcnambl
(6w
22 Bo3nyx — cmech razo. CoctaB Bozayxa Kucmopog — | 1
3NIeMEHT ¥ MpocToe BemecTBo. O30H — aJuIOTpOINHAs
MOAUHKAINS KUCTIOPOIa
23 Haxoxnenwe kuciopoga B mpupone, ¢(usndeckue u |1
XAMHYECKUE CBOWCTBA (pEaKIMU OKHUCICHUS, TOpPCHHE.
[Tonsitue 06 okcumax
24 Croco0bl monmy4yeHus: KUCIOpoja B JTabopaTopud U 1
MPOMBIIIIEHHOCTH. [Tpumenenue KUCIIOpOJIa.
[IpakTuueckas pabora
No 3. Tlonyuenne u cobupanue KUCIOPOa, H3YUIECHHE eT0o
CBOJWCTB.
25 TenmoBolt 3pdekrT XUMUUECKOl peakinuw, MoHATHE O | 1
TEPMOXUMUYECKOM YPaBHEHUU, dK30- U IHIOTEPMUUECKHX
peaKIIX
26 TommuBo (yronb W MerTaH). 3arps3HeHuE BO3IyXa, | 1
CIOCOOBI €ro Mpef0oTBpaIleHUs. Y CHICHHE MapHUKOBOTO
s dexra, paspymieHre 030HOBOTO CIIOS .
Tema 4. Bogopoa. CocraB kucjot u coJieii (5 1)
27 Bonopos — 31eMeHT 1 IpocToe BEECTBO 1
28 Haxoxnenne B mpupojae, (usnveckue M xummyeckue | 1
CBOMCTBa (Ha MpUMepe B3aUMOJICHCTBUS C HEMETA/lIa- MU
Y OKCHJaMH METAJLIOB
29 [Tpumenenue, criocoObl MOTYyYSHUS BOJOPO/IA. 1
[Ipaktuueckas pabora Ne 4. Ilomydyenue u coOupanue
BOJIOpO/Ia, M3yYEHHE €TO CBOMCTB
30- | CocTaB KHCIIOT U coneit 2
31
Tema 5. KosimuecTBeHHbIC OTHOLIIEHUSI B XUMMH
(4 )
32 Konmnuectso Benjecta. Monb. MonsipHas Macca 1
33 3akoH ABoraipo. MoJspHbIid 00BEM Ta30B . 1
34- Pacy€rsl 10 XUMUYECKUM YPaBHEHUSIM. 2
35
Tema 6. Boaa. PacTBopsl. IlonsaiTue 00 ocHOBaHUSIX
(54)
36 du3ndeckne cBoOiicTBa BOAL. AHAIW3 W CHHTE3 — 1
METOJIbI U3yUYECHUS COCTAaBa BOIBL.
37 XuMHueckue CBOWCTBA BOJBI (peakiuuu ¢ MeTamamy, | 1

OKCHUIaMHUMCETAJIJIOB U HEMCTAJIJIOB




38 CocraB ocHoBanuii. [lonsTue 00 HHAMKATOpAX Hudposas  maboparop:
RELEON
[Mudposoit  pH. mTar
3KUMOM; ST  XUMH
CTaKaHOB (25 MJ1); IPOMBI
39 Bona kak pactBoputens. PactBopel.  PactBopuMocTh puéop IS OIIBITOB
BenecTs B Bojie. [ [pakTuueckast padora: o AMCKTPHICCKEM TOKOM;
Ne 5. TlpurortoBneHue pacTBOPOB C  OIpPEAEIEHHOM ’
N N .« UCTOYHUK TOCTOSHHOTO
MacCOBOM J10JI€l pacTBOPEHHOTO BEILIECTBA.
npobupkn  — 2
POHYMEPOBAHHBIE; Iy
CIIUPTOF
MPOOKH — 2 T, MAHIIET
40 Ponxp pacTBOpoB B mpupoge W B KU3HH YeNOBEKa.
KpyroBopoT Bozbl B npupoze. 3arpsisHEHHE NPUPOAHBIX
BoJ. OxpaHa HOYHCTKA IPUPOIHBIX BOI.
Tema 7. OcHOBHbIE KJAacChl HEOPraHUYeCKHUX
coeMHEeHU
(11u9)+ 14
41 Knaccudukaiys HeopraHM4eCKuX coeTMHEHUH.
42- Oxcuppl: coctas, Kiaccudukaius (OCHOBHbIE, KHCIOTHBIE,
43 ampoTepHble,  HecoueoOpasyroIue), HOMEHKJIaTypa
(MexxnyHapogHas U TpPUBMANbHASA).
[lonmyyenue ¥  XUMHUYECKHE CBOWCTBA  KHUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHIOB.
44- | OcHoBaHMs: cOCTaB, Kiaccu(UKalusg, HOMEHKIATypa Hudposas  maboparop:
45 (MexxayHapoqHas ¥ TpUBHAJbHAs), (QU3MYECKUE W RELEON
XUMHUYECKUE CBOUCTBA, CTIOCOOBI OTY4EHHS Hudposoit  pH. mrat
32KUMOM; TSThb  XUMH
CTaKaHoOB (25 MJ1); MPOMBI
46- | Kucnotsl:  cocraB, kinaccuuKanus, HOMEHKIATypa,
47 @Hznqecme A XUMHYe CKHE CBOMCTBa, CIIOCOOBI
HOJTy4YEHUS.
P51 akTMBHOCTH METAJLIOB
48- | Comu (cpenmHue): HOMEHKIATypa, CIOCOOBI
49 MOJTy4YCHUS, B3aUMOJCUCTBHE coJIel C
MeTaJlJIaMH, KUCJIOTAMM, LIEN0YaMH U COJISIMU
50 ['eHernueckas cBA3b MEXIy KilaccaMM HEOPraHHYECKHX
COEIMHEHUN
51 IIpakTnaeckas padora: Hudposast  maboparop:
No 6. Pemenme »SKCrepUMEHTANBHBIX 3aJa4 IO TEMe RELEON
«OCHOBHBIE KJIACCBI HEOPIraHUUECKHUX COETMHEHUI [udposoii pH. a1
32KUMOM; TSTh  XUMH
CTaKaHoB (25 MJ1); MPOMBI
52 KoHTpoibHas padbora Ne 2
Tema 8. Ilepuoauyeckuii 3aKOH M NepHOAUYECKAS
cucrtemMa xumMmuueckux iemMeHToB /. U. Menaene eBa.
Crtpoenue atoma (7 1)
53 IlepBble = TOMBITKM  KJIACCUDUKAIMU  XMUMHYECKHX




aneMeHToB. [loHATHE O Tpynmax CXOAHBIX AJIEMEHTOB
(11es104 Hble M LIEJI0OYHO3EMEINIbHbBIE METalIbl, FaJOTeHBI,
VHEPTHBIE rasbl) .

54 DJIeMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCHIBI U
TUAPOKCH]IBI
95 [lepuonnyecknii 3akKOH M TEPUOJUYECKAs CUCTEMA
xumuyeckux snementoB [, M. Menneneesa. Ilepuonsl,
IpymIbl, TOArpynIbl. OU3MYECKUNA CMBICI MOPSAAKOBOIO
HOMepa >JIeMEHTa, HOMe- POB EPHO/Ia U IPYIIIIbL.
56 Ctpoenue atomoB. CocTaB aTOMHBIX siep. 3010
57 OnexTpoHbl. CTpoeHHE HIEKTPOHHBIX O00O0JOYEK aTOMOB
nepBblx 20 XMMHYECKHX DIEMEHTOB IEPUOANYECKON
cuctemsl J[. M. Menneneena
58 XapakTepuCTUKa  XMMHYECKOTO  JJIEMEHTa [0  €ro
MOJIOKEHMIO B epuoanyeckoi cucreme JI. M. MeneneeBa
59 3HaueHUE IEPUOAUIECKOTO 3aKOHA
U TIEPUOJNYECKON CHCTEMBbl XUMUYECKHX 3JIEMECHTOB JUIS
pasButus Hayku u npakruku. . . MengeneeB —
YUYEHBIN, IEIATOT U TPAXKIAHNH.
Tema 9. Xumnueckasi CBA3b.
OKHUCINTEBLHO-BOCCTAHOBUTEIbHBIE PeaKINU
(89
60 DIIEeKTPOOTPUIIATEILHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB
61 Wonnast xumuieckast cBsi3b Hudposas  mabopatopi
RELEON
Hudposoi ,
TEMIIEPATYPhI TUTATH]
JaTYuK TEMIIE]
TEPMOIIAPHBIN
62 KoBasieHTHO-TIONIIpHASA CBSI3b Hudposas  mabopaTopi
RELEON
Hudposoii ,
TEMIIEPATYPHI TUTATH]
JaTYuK TEMIIE]
TEPMOIAPHBIN
63 KoBaneHTHO- HenosipHas CBs3b
64- | CreneHb OKHCIICHUS
65
66- OxucnurenpHO-BoccTaHOBUTENbHBIE peaknun (OBP).
67 [Tpoueccrl okucaeHus u BoccTaHoBieHNS. OKUCITUTENN
¥ BOCCTAHOBHUTEIH.
68 KonTponbHas paborta Ne 3







