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[HOACHUTEJIbHAA 3AITNCKA

Pabouas mnporpaMma 1O XMMHM Ha YPOBEHb OCHOBHOIO  OOIIEro
oOpa3oBaHus CcOCTaBlieHa Ha oOcHoBe DenepalibHOIO TOCYAAPCTBEHHOIO
obpazoBatenpHoro crangapra OO0, [IpuMepHOl TporpaMMbl OCHOBHOT'O OOIIIETO
oOpa3oBaHusd MO XMMHH, a TaK € MpOrpaMMbl Kypca XUMHUH sl 8-9 Kiaccos
oOmeoOpazoBarenbHbIX — yupexaeHuil (ABtop mnporpammbel — [Tapa H.H.
[Iporpammel 00111€00pa3oBaTeNbHbIX yupexxaeHud. Xumus.- M.: Ilpocsemnienue,
2013).

Jlnist peanu3zanuu nporpaMmbl ucrnosbzyercs Y MK:

1. Xumusi. 8 knacc. YueOHUK 111 0011e00pa3oBaTebHbIX OpraHu3amuii/ Pyasuruc
I'.E., ®enpaman @.I'.- M.: Ilpoceemenue, 2018- 207 ¢
2. Xumus. 9 kinacc. YueOHuUK 1151 0011e00pa3oBaTebHbIX OpraHu3anuii/ Pyn3utuc
I'.E., ®enpaman @.I".- M.: IIpoceemenue, 2019- 198 ¢

OpHoll M3 BaKHEWIIMX 3a/lad OCHOBHOTO 0O0IIero oOpa3oBaHUS SBISETCS
NOJIFOTOBKa OOYy4YalIIMUXCSd K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODY
KU3HEHHOTO M mpodeccroHanbHoro mytud. OOydaromuecs IOJKHBI HAyYUThCS
CaMOCTOSITEIILHO CTABUTH LEJIH U ONPEACNATh MMyTH UX JTOCTH)KEHHSI, UCTIONB30BaTh
NPUOOPETEHHBI B IIKOJE OMBIT JJIA pealbHOW >KM3HH, 32 paMKaMH Y4eOHOTO
nporecca.

Lenb: 3anoxuTh (yHIaMEHTAIbHbIE OCHOBBI HEOPTraHWYECKOW XUMUU

N3yyenue XuMHu#M B OCHOBHOM IIKOJI€ HANPABJICHO Ha JIOCTH)KCHHE
CJIEIYIONINX 3a/1ay:

— HA OCBOGHHE BAKHEWIIUX 3HAHWI 00 OCHOBHBIX IMOHATHSAX M 3aKOHAX XHMUH,
XUMHYECKOM CUMBOJIMKE;

— Ha OBJIAJICHWE YMEHUSMU HaOII0aTh XUMHYECKUE SIBJICHHUS, MPOBOIUTH
XUMUYECKUHN IKCHEPUMEHT, IPOBOJUTH PACUETHl HA OCHOBE XUMHUYECKHUX (hopmyi
BEIIECTB U YPAaBHEHUH PEAKIIUN;

— Ha pa3BUTHE NIO3HABATEIbHBIX UHTEPECOB U MHTEIIEKTYAIbHBIX CIIOCOOHOCTEN B
IIpOLIECCE€  NPOBEAEHUS  XWMHYECKOIO  JKCIIEPUMEHTAa,  CaMOCTOSITEIBHOIO
npuoOpeTeHus 3HAHUM B COOTBETCTBHUM C BO3HUKAIOIMIMMU KU3HEHHBIMU
MOTPEOHOCTIMU;

— Ha BOCIHTAHHWE OTHONIICHUS K XUMHUU Kak OJHOMY M3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY OOIEYEIOBEYECKON KYIbTYpHI;

— Ha I[PUMEHEHUE TMOJYYEHHbIX 3HAaHUM M yMEHUH [ O0e30IacHoro
WCIIOJIb30BaHUSl BEIIECTB M MATEpUaloB B OBITY, CEJIIbCKOM XO34iCTBE MU Ha
IIPOU3BOJICTBE, pEUIEHUS] NPAKTUYECKUX 3aJa4 B IOBCEJIHEBHOM JKW3HH,
MIPEeAYNPEXICHUS SIBICHUM, HAHOCAILIMX BPEJ 3I0POBBIO YEJIOBEKA U OKPYKAIOILIEH
cpeze.



Takum oOpa3oMm, coaepkaHue Kypca XHUMHHU TIOCTPOEHO C Y4YeTOM
MEXIPEAMETHOW, BHYTPUIPEAMETHOM UM HAAIPEIAMETHONM MHTEIpAlMy, 4TO
CO3JaeT YCJIOBUA JUIsl OpPraHu3ali y4eOHO-UCCIEeI0BAaTEIbCKON JESITeIbHOCTU
pebeHKa U crioCOOCTBYET €r0 TMYHOCTHOMY Pa3BUTHIO.

VY4eOHblli npeaMer «XUMHS» HU3y4daeTcsl Ha YpOBHE OCHOBHOI'O OOIIEro
oOpazoBanuss 2 roga. PaGouas mnporpamma coctaBieHa Ha 136 4acoB B
COOTBETCTBUHM C YYEOHBIM IIJIAHOM YPOBHSI OCHOBHOTO O0IIIETO 00pa3oBaHUs.

B kxameHnmapHo-TeMaTHYeCKOM  IJIaHE  Y4YUTENs MpeayCMOTPEHBI
KOHTPOJIbHBIE  palOOThl, OO0sA3aTEIbHbIE [IJI1 BBIOJIHEHUS YYalUMUCS TIO
JTOCTHXKCHUIO TUIAHUPYEMBIX PEe3yJbTaToB Mo ydeOHomy mnpeamery. Cnenuduka
KOHTpOJS B 8 Kiacce: 4- KOHTPOJIbHBIX padoT, 6 mpakTuueckux; ans 9 kmacca-/
MPAKTUYECKUX U 4 KOHTPOJIBHBIX

B 8 kiacce: BHeceHbI clielyIOUIMe U3MEHEHHUS:

B pasnene 1: «OcHOBHBIE OHATHS XUMUMY U3MECHEHUHN HET.

B paznene 2. « Ilepuoanueckuil 3aKOH U NEPUOAMYECKAST CUCTEMA XMUMHUUYECKUX
anemenToB /.. MenaeneeBa. CTpoeHue aToMay U3MEHEHUN HET.

B pazmene 3. «Crtpoenue BemiectBay Ha Yypok mo Teme: «OKHUCIUTETBHO-
BOCCTAaHOBHTEJbHBIE peakiuuy Ao0aBieH 1 dYac U3 pe3epBHOTO BPEMEHH U 2 Yac
U3 PE3epPBHOTO BpeMeHU J100aBlIeHbl Ha 00001IeHNe U TOBTOPEHUE.

B 9 knacce
B pasnmene 3. «MHoroo6pasue XUMHYECKHMX peakiuil» nobasien 1 yac Ha
000011IeHrEe U TIOBTOPEHHUE.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA KYPCA XUMUN

W3ydyeHne XWMHH B OCHOBHOHM IIKOJIE JaeT BO3MOXKHOCTh JIOCTHYb
CJICYIOIUX PE3YIbTATOB B HAMPABICHUH JIUYHOCTHOTO PA3BUTHS:

- BOCIIMTAHHUE POCCUMCKOU I'PaKJaHCKOM WIACHTUYHOCTHU: HMATPUOTUYHOCTH,
T100BH U yBakeHHUs1 K OTeUecTBY, UyBCTBA TOPAOCTH 32 POCCUNHCKYIO XHMHUYECKYIO
HAYKY;

-(opmMupoBaHE 1ETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO YPOBHIO
pa3BUTUST HAyKd MW OOIIECTBEHHOW TPAaKTUKH, a TakKkKe COIMaIbHOMY,
KyJIbTYPHOMY, SI3BIKOBOMY MHOTOOOpPa3HI0 COBPEMEHHOTO MHUPA;

-(opmupoBaHNEe OTBETCTBEHHOTO OTHOIIEHUS K YUYEHHWIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTHI0O M CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIIMH K
OOy4eHWI0 W TIO3HAHWIO, BBIOOPY MpOQUILHOTO 00pa3oBaHHs Ha OCHOBE
MHPOpPMAIIMK O CYIIECTBYIOIMUX MpodeccusXx W JUYHBIX MpodeccrnoHATbHBIX
NPEINOYTCHHUSX, OCO3HAHHOMY TMOCTPOCHUIO MHIUBUAYaTbHOW 00pa3oBaTEebHOM
TPAaeKTOPHH C yUETOM YCTOWYMBBIX TTO3HABATEILHBIX HHTEPECOB,

-opmupoBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTEIIbHOM,
TBOPUYECKON U APYTUX BUJIAX JIEATEIbHOCTH;

-opmMupoBaHMe IIEHHOCTH 3J0pOBOTO M 0e30MacHOro obpasza KU3HU;
YCBOCHHE MPAaBUJI MHIUBUYATIBHOTO M KOJJIEKTUBHOTO 0€30MacHOr0 MOBEJACHUS B
Ype3BbIUYAWHBIX CUTYAIUSAX, YTPOKAIOUIUX )KU3HU U 3JOPOBBIO JIIOJIEH;

-opmupoBaHue MO3HABATENFHON W HMHMOPMALMOHHOW KYJIbTYpHl, B TOM
YHUCJIC Pa3BUTHE HABBIKOB CaMOCTOSATEIbHOW pabOThl C y4eOHBIMU IOCOOHSIMH,
KHATaMHU, JOCTYIMHBIMH HWHCTPYMEHTAMH W  TEXHUYECKUMHU  CpEACTBAMU
MH(GOPMAIIMOHHBIX TEXHOJOTHIA;

-(opMupoBaHNE OCHOB JKOJIOTHUECKOTO CO3HAHHS HA OCHOBE MpPU3HAHUS
LEHHOCTH XM3HU BO BCEX €€ IMPOSIBICHUAX M HEOOXOAMMOCTH OTBETCTBEHHOTO,
OepeXHOro OTHOILIEHUS K OKpY>Kalollei cpene;

-pa3BUTHE TOTOBHOCTU K PELICHUIO TBOPYECKUX 3a/1ay, YMEHUS HaXOIUTh
aJIeKBaTHbIE CTHOCOOBI MOBEAEHUS M B3aUMOJEWUCTBUSL C MapTHEpaMH BO BpeMs
yueOHOW M BHEy4YeOHOU MAeATEeIbHOCTH, CIIOCOOHOCTH OIICHHBATh MPOOJIEMHBIE
CUTyalldd M OIEpPaTHUBHO MPHUHUMATh OTBETCTBEHHBIE DPELICHUS B Pa3IMYHBIX
NPOAYKTUBHBIX BUJIAX JIE€ATEIBHOCTH.

MeTtanpeaMeTHbIMHU pe3yJabTaTaMu OCBOCHHS OCHOBHOM
o0pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa30BaHus SABISIOTCS:

-OBJIaJICHUE HABBIKAMU CAMOCTOSATEIHHOTO MPHOOpPETEHHs] HOBBIX 3HAHUM,
OpraHM3alny y4eOHOU MesSTEIbHOCTH, TOUCKA CPEJCTB €€ OCYIIECTBICHUS;

-yMEHHE  ITUIAHUPOBaTh  IyTH  JOCTIDKEHUS  LeJe Ha  OCHOBE
CaMOCTOSITETILHOTO aHAJIN3a YCIOBUN U CPEICTB JOCTIKEHUS STUX IEINEH,



BBIJICNIATH ATbTCPHATUBHBIC CIOCOOBI JOCTIDKEHUS IETU W BBHIOMPATh HamOolee
3¢ (peKTUBHBIN CIOCO0, OCYIIECTBIISITh TO3HABATEIBHYIO PE(IEKCHUIO B OTHOLIEHU U
JEUCTBUH TIO PEIICHUIO YICOHBIX U MTO3HABATEIIBHBIX 3a/1a4;

- YMEHHE TIOHMMaHHUE MPOOJIEMbI, CTABUTh BOMPOCHI, BBIIBUTATh THIIOTE3Y,
JlaBaTh ONPECICHUS MMOHATHAM, KIACCU(DHUIIMPOBATE, CTPYKTYPHUPOBATh MaTEpHAll,
MPOBOJUTL  OKCIEPUMEHTHI, apTyMEHTHpPOBaTh  COOCTBEHHYIO  TO3HIIHIO,
(OpMyIHPOBATH BEIBOABI U 3aKITFOUCHIS;

- (hopmupoBaHHE M pa3BUTHE KOMIICTCHTHOCTH B O0OJIACTH HCIOJIB30BaHUS
UHCTPYMEHTOB M TEXHHUYECKHX CPEJCTB HH(POPMAIMOHHBIX TEXHOJIOTHH Kak
WHCTPYMEHTAJIbHOW OCHOBBI Pa3BUTHUS KOMMYHHKATHBHBIX W TO3HABATEIBHBIX
YHUBEPCAIBHBIX YICOHBIX JICHCTBHIA;

-yMEHHE W3BJCKaTh WH(OOPMAIMI0 M3 Pa3IMYHBIX HCTOYHUKOB, YMCHHE
CBOOOJIHO TIOJIb30BAaThCSl CIPABOYHOM JUTEpaTypod, B TOM 4YHUCIE UM Ha
AIIEKTPOHHBIX HOCHTEIIAX, co0Jr01aTh HOPMBI UH()OPMAITMOHHON
N30UPaTEeIIbHOCTH, dTUKU;

-yMEHHE Ha TPAKTHKE IOJIb30BATHCS OCHOBHBIMH JIOTHYCCKUMU MPHUEMaMHU,
METOJIaMH HAOJIOACHUS, MOJICTUPOBAHUS, OOBSICHCHHS, PEIICHUS TPOOJIeM,
IPOrHO3UPOBAHMS;

-yMEHHE OpPraHU30BaTh CBOIO )KU3Hb B COOTBETCTBHUH C MPEICTABICHUSIMHU O
3I0pOBOM 00pa3e >KM3HHM, IMpaBax U OOA3aAHHOCTAX TpakIaHWHA, I[EHHOCTSX
OBITHS, KYJIBTYPBI U COITUATBHOTO B3aUMOJICHCTBUS;

-yMEHHUE BBIMIOJNHATH IO3HABATENbHBIE M TMPAaKTHUYECKHE 3aJaHusi, B TOM
YHClIe IPOCKTHBIE;

- (hopMUpPOBAHUE YMEHUSI CAMOCTOSITEIbBHO U apryMEHTHPOBAHO OIICHUBATH
CBOM JIEUCTBUS W JCHCTBUS OJHOKIIACCHUKOB, COJIEPKATEbHO O0OOCHOBBIBAs
NPaBWIBHOCTh WM OUIMOOYHOCTH pe3yjbTaTa M Crocoba NeHCTBUS, aJeKBaTHO
OIICHMBATh  OOBEKTUBHYIO TPYOHOCTh Kak Mepy  (akTU4ecKoro Wi
MPEANoIaraéMoro pacxojla pecypcoB Ha pEIICHHE 3a7adyd, a TakKe CBOH
BO3MOXHOCTH B JIOCTHKCHHH II€JIH ONIPEICTICHHOCTH CIIOKHOCTH.

-yMeHue paboTaTh B IpyIIe

—¢hPEeKTUBHO  COTPYAHHYATh W  B3aMMOJICHCTBOBAaTH Ha  OCHOBE
KOOPJIMHAIIMY PA3NIMYHBIX TO3UIIMH TPU BBIPAOOTKE OOIIET0 pElIeHus B
COBPEMEHHOW  JIeATEIBHOCTH, CIyIIaTh TMapTHepa, (OPMHUPOBATH u
apryMEHTHPOBAaTh CBOE€ MHEHHE, KOPPEKTHO OTCTAaWBaTh CBOKO TO3HUIMIO U
KOOPJIMHUPOBATh €€ C TMO3WIMeld TapTHEpOB, B TOM YHCIE B CHUTYallUd
CTOJKHOBEHHSI MHTEPECOB; MPOMYKTHBHO pa3peniath KOHMIUKT Ha OCHOBE ydeTa
WHTEPECOB M TO3UIMH BCEX €r0 yYaCTHUKOB, MOMCKA M OIICHKU aTbTEPHATUBHBIX
CIIOCO00B pa3perieHus] KOHPIUKTOB.



IIpeanmeTHBIMH pe3yJbTATAMH OCBOEHUS OCHOBHOM 0Opa3oBaTeIbHOM
MIPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUS SIBISIOTCS

-(opmMupoBaHUE MEPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX IPEACTaBICHUN
O BEIIECTBAaX, MX IMPEBPALICHUIX W IPAKTUYECKOM IPUMEHEHUU, OBJIAJCHUE
MOHATUWHBIM aNNapaTOM M CUMBOJUYECKUM S3bIKOM XWMMHHU;

-0CO3HAaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHUYECKOM HAayKH Kak
00JJaCTH COBPEMEHHOI0 €CTECTBO3HAHMS, KOMIIOHEHTa OOLIeH KyJIbTypbl H
MIPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA B YCIOBHUAX BO3PACTANOLIEN «XUMHU3ALUN»
MHOTUX c(dep >KU3HM COBPEMEHHOro OOIIeCTBa; OCO3HAHHE XHUMHUYECKHX
NpEBpAICHUN HEOPraHWMYECKUX M OPraHMYECKHX BELIECTB KaK OCHOBBI MHOTHX
SBJICHUN JKUBOM W HEXHBOW TMPUPOJABI, YINIYOJEHHOE TMPEJCTaBICHUE O
MaTepUaJIbHOM E€IMHCTBE MUPA;

-OBJIa/ICHME OCHOBaMHM  XHMHMYECKOW TI'pPaMOTHOCTH;  CIOCOOHOCTBIO
aHAIM3UPOBATh U OOBEKTUBHO OLIEHUBATh >KMU3HEHHBIE CHUTYallMW, CBA3aHHBIC C
XUMHEH, HaBbIKaMU 0€30IacHOro oOpalleHusi ¢ BEUIECTBAMU, HCIOJIb3YEMBIMU B
NOBCETHEBHOM JKW3HU; YMEHUEM aHAM3UPOBATh U IUIAHUPOBATH KOJIOTHYECKH
0e30macHOe MOBEICHUE B LENSAX COEPEKEHUS 3J0POBhS U OKPYKAIOILIEH Cpeibl;

-popMupoBaHMe yYMEHHMM  YCTaHABIMBATb CBSI3U  MEXKIY pEalbHO
HAO0JII0OIaeMbIMA XUMUYECKUMH SIBICHUSIMH M TPOLIECCAMU, TPOUCXOMASIIUMHA B
MUKPOMHUpPE aTOMOB, MOJEKYJI, OOBSCHATH MPUYUHBI MHOT00Opasusi BEIIECTB,
3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHS, a Takke OOYCIOBIEHHOCTH
IPUMEHEHHS BEIIECTB OCOOEHHOCTSIMU UX CBOWCTB;

- npuoOpeTeHne OMbITa MCIOJIb30BAHUS PA3TUYHBIX METOJIOB H3YyUCHUS
BEIIECTB; HAOMIOACHUE 3a WX NPEBPAIICHUSIMH TPU TPOBEACHUE OIMBITOB U
HECJIOKHBIX XHUMHUYECKHUX SKCIEPUMEHTOB C HCIOJIb30BAHUEM JaOOPATOPHOTO
000py1I0BaHUS U IPUOOPOB;

-YyMEHUE OKAa3bIBaTh MEPBYI0 NOMOLIb MPU OTPABICHUSAX, OKOrax U APYrUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U J1a0OpaTOPHBIM 000PYAOBaHUEM;

-OBJIQJICHHE TpenMeTaMu  palboTel ¢  uHPOpMaIlMeld  XUMUYECKOTO
coJiep KaHus, IPEICTaBICHHON B pa3HoOil opme;

-CO37JaHM€ OCHOBBI JUIsi (OPMHUPOBAHUS HHTEpeca K paCHIMPEHUI0 U
yIrayOJIeHUI0 XUMUYECKUX 3HAHUK M BRIOOpA XMMHUU KaK MPOQPUIHLHOTO MpeaMera
IpU TEPEXOJie Ha CTYNEHb CpeaHero (MOoJHOro) ooOmiero oOpa3oBaHUsA, a B
JaNMbHEHIIIEM U B KauecTBe cephl CBoeH NMpodecCHoHaTbHOM eI TeTbHOCTH,

- (opMupOBaHHE TPEACTABICHUA O 3HAUYEHUU XHUMUYECKOW HAyKu B
PELICHUH COBPEMEHHBIX 3KOJIOTMYECKUX MPOOJeM, B TOM YHCIIE NPEIOTBPALLEHUN
TEXHOTE€HHBIX U IKOJIOTMYECKUX KaTacTpod.



Ilnanupyembie pe3y/ibTaThl H3YyYCHHUS Y4eOHOIr0 NpeaMeTa

BeinyckHuK Hayuumcs:

® OITUCHIBATh CBOWCTBA TBEPHBIX, KHUIAKUX, Ta3000pa3HBIX BEIICCTB, BBIICIISS
UX CYIIECTBECHHBIC MPU3HAKY;

e XapaKTEpH30BaTh BEIIECTBA II0 COCTaBy, CTPOSHHI0O U CBOWCTBaM,
yCTaHABJIUBATh IPUYUHHO-CJICICTBCHHBIC CBSI3H MEXTY JTaHHBIMH
XapaKTepUCTUKAMH BEIICCTRA;

e PaCKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHH: aToM, MOJCKYJa,
XUMHYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BaJCHTHOCTD,
UCIIOJIb3YS 3HAKOBYIO CHCTEMY XUMUW;

e1300pakaTh COCTaB MPOCTEUIIUX BEIIECTB C ITOMOIIBID XUMHUYECKHX
(GOpMYIT ¥ CYIITHOCTh XUMHYECKUX PEAKIIUN C TOMOIIBI0O XUMUYCCKUX YPaBHCHUI;

 BEIYHUCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYEO MacChl BEIIIECTB, a
TaK)Ke MAaCCOBYIO JOJII0 XUMUYECKOTO DJICMECHTA B COCTUHCHUSX;

e CPaBHUBATH 10 COCTABY OKCHJIbI, OCHOBAHHMS, KUCJIOTHI, COJIH;

e KJIaCCH(PUITUPOBATH OKCHUBI 1 OCHOBAHUS 10 CBOWCTBAM, KUCJIOTHI M COJIA —
10 COCTaBY;

®OIIMCHIBATh COCTaB, CBOMCTBA W 3HaueHHUE (B TPHUPOJE M IMPAKTUUECKOM
NeATeIbHOCTH YeJI0OBEKa) MPOCTHIX BEIIECTB — KUCIOPOaa U BOJAOPO/A;

® [10JIb30BATHCS JTA00PATOPHBIM 000PYIOBAHUEM U XUMUYECKON TTOCYI0M;

® IPOBOJUTH HECIOKHBIE XUMHUYECKHE ONBITHI U HAOIIOACHUS 32 U3BMEHEHUEM
CBOMCTB BEIIECTB B IPOIECCE WX IMPEBPAICHHUM; COOMI0IATh IpaBUjiia TEXHUKH
0€301aCHOCTH NP MPOBEICHUH HAOIIOICHUHN U OIBITOB,;

epa3ziMuaTh  OKCIECPUMEHTAIHPHO  KHUCIOTHI W IIEJIOYH, IOJIB3YACH
WHIUKATOPaMH; OCO3HATh HEOOXOAUMOCTH COOJIIOICHHUS Mep O€30MacCHOCTH IPH
oOpallleHUH ¢ KUCTOTaMH 1 IIEJI0YaMH.

e KimaccuduimpoBatb MHOTO00Opa3re XUMUYECKUX PEaKIIHi

¢ I3y4nT CBOMCTBA METAJIJIOB, HEMETAJJIOB U X COCTUHEHUI

BbINyCKHUK nosyuum 603MONCHOCHb HAYYUMbCA .

eIPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B ITIOBCETHEBHOM JKU3HH,

®0CO3HABaTh  HEOOXOAWMOCTh  COOJIOJCHHWS  TPABHI  SKOJOTHYCCKH
0€3011acHOT0 MOBEJACHUS B OKPYIKAOIICH IPUPOTHOM Cpejie;

®[IOHMMAaTh CMBICI W HEOOXOJWMOCTh COOJIIOJCHHUS  MPEINMCAHHM,
MpeyIaraéMbIX B MHCTPYKIMSAX 1O HCIIOJIB30BAaHUIO JICKAPCTB, CPEACTB OBITOBOM
XUMUH U JIP.;

®HICTIONIb30BaTh  NMPUOOPETCHHBIC  KIIOYEBBIE  KOMIICTCHTHOCTH  IIPH
BBITIOJTHCHUN HCCIEA0BATCILCKUX TMPOSKTOB IO H3YYCHHIO CBOWCTB, CIOCOOOB
ITOJTyYEHHUS ¥ pacTiO3HABAHUS BEIIECTB;



®pa3BHBAaTh KOMMYHMKATUBHYIO KOMIIETEHTHOCTb, HCIOJIb3Yyd CpEIICTBA
YCTHOTO W TMHUCHMEHHOTO OOIIEHUS, MPOSBISATh FOTOBHOCTh K YBaXKECHHUIO WHOU
TOYKH 3PEHUS TIPU 00CYKACHUU PE3yJIbTaTOB BHITIOJHEHHOW paOOTHI;

¢ 00BEKTUBHO OIEHUBaTh WH(AOPMALUIO O BEHIECTBAX MU XUMHUUYECKUX
mporeccax, KpPUTUUECKH OTHOCUTBCS K  TICEBIOHAy4YHOU  HWHGOpMAIUH,
HEJI0OPOCOBECTHOM peKIIaMe, KacaroIIehcsl UCTIOIb30BaHUs PA3IMUHbBIX BEIICCTB.

Ilepuoauyeckuii 3aKOH M IEPUOAMYECKAS CHCTEeMa XMMHYECKHX
3jieMeHTOB /.. MenpaeseeBa. CTpoeHue BeunecTsa.

BeinyckHuk nayuumces:

eKacCU(UIIMPOBATh XUMHYECKHUE OJJIIEMEHTHI HAa METAJIbl, HEMETAJLIbI,
AJIEMEHTHI, OKCUJIBI U THUAPOKCHUIBI KOTOPBIX aM(POTEPHBI, U UHEPTHBIC DJIEMEHTHI
(ra3el) 711 OCO3HAHUS BaXKHOCTU YIOPSIJOUCHHOCTH HAYUYHBIX 3HAHUM;

® paCKpbIBaTh CMbICH Niepuoandeckoro 3akona .M. Menneneena;

®OIMCHIBATh M XapaKTepu3oBaTh TaOIUYHYI0 (GOPMY MEPUOTUUYECKOM
CHUCTEMBbI XUMUYECKUX 3JIEMEHTOB;

®XapaKTEepU30BaTh COCTAaB ATOMHBIX SJA€pP UM pacOpeiesieHue 4ucia
AJIEKTPOHOB IO JJIEKTPOHHBIM CJIOSIM aTOMOB XHMHWYECKHX JJIEMEHTOB MaJIbIX
IIEPUOJ0B IIEPUOIUYECKON CUCTEMBI, & TAKKE KaJaus U KaJIbLIUs,

epa3nuyaTh BUJbl XUMHUUYECKOW CBA3U: UOHHYI, KOBAJIEHTHYIO IOJISIPHYIO,
KOBAQJIEHTHYI0 HENOJISIPHYIO U METAJUIMYECKYIO;

e1300pakaTb  AJIEKTPOHHbIE  (OPMYJIBI  BEIIECTB, 00pa30BaHHBIX
XUMHUYECKUMU CBA3SIMU PAa3HOTO BU/A;

®BBISBIIATH  3aBUCMMOCTb  CBOMCTB  BEIIECTBA  OT  CTPOEHUS  €ro
KPUCTAJUIMYECKON pelieTKU (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METaIIINYECKOi);

¢ XapaKTEpU30BaTh XWMHUYECKUE OJJIEMEHTBI M MX COCAWHEHUS Ha OCHOBE
MIOJIOXKEHMSI DJIEMEHTOB B MEPUOJAMYECKON CHUCTEME M OCOOCHHOCTEH CTPOCHUS HX
aTOMOB;

®OIMCHIBATh OCHOBHBIE MpeAnocbuiku OTKpeiTUa .M. MenneneeBbim
[IEPUOIUYECKOI0 3aKOHA U MEPUOJUYECKON CUCTEMBbl XMMHUUYECKHUX JJIEMEHTOB U
MHOTO00pa3HYI0 HAYUHYIO JACSTEIBHOCTh YICHOTO;

® XapaKTEepU30BaTh Hay4HOE 151 MHPOBO33PEHYECKOE 3HAYCHHUE
MIEPUOJIUYECKOT0 3aKOHA M MNEPUOAUYECKOM CHUCTEMBbl XHUMHUYECKHUX JIIEMEHTOB
JI.1. Menneneena;

®0CO3HABaTh HAy4YHbIC OTKPBITUSI KAaK Pe3yjibTaT JJIUTEIbHBIX HAOJIOACHUH,
ONBITOB, HAYYHOU MOJIEMUKH, ITPEOJOJIEHUS TPYAHOCTEN U COMHEHHUM.

BbINyCKHUK noIyuum 603m0MCHOCMb HAYYUMbCA'

®0CO3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUM I MPAKTHYECKOU
NEATENbHOCTH YEJIOBEKA,



®OIMCHIBATh HW3YYECHHBIE OOBEKTHI KaK CHUCTEMbI, MPUMEHSS JIOTHKY
CHUCTEMHOI'0 aHaJIu3a;

SIIPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJAUYECKON  CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB JJisl OOBSICHEHUS M TPEABUICHUS CBONMCTB KOHKPETHBIX
BEIIIECTB;

epa3BuBaTh MHGOPMAIMOHHYIO KOMIETEHTHOCTb MOCPEACTBOM YIiayOJeHUs
3HaHUKU 00 WCTOPUU CTAHOBJICHUS XUMUUYECKON HAyKH, €€ OCHOBHBIX MOHSTHUH,
MEPUOIUUECKOT0 3aKOHA KaK OJTHOTO M3 BAXHEWUIIMX 3aKOHOB MPUPOBI, & TAKKE O
COBPEMEHHBIX JOCTUKEHHSIX HAYKH U TEXHUKH.

MHoroo0pa3ue XuMHYEeCKHUX PeaKIMi.

BrinyckHuk nayuumces:

¢ O0BSICHITH CYTh XUMUUYECKHUX MPOIECCOB;

e Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIUIA;

® YCTaHABJIUBATh MPUHAJIEKHOCTh XMUMUYECKON PEAKIMHU K OMPEACICHHOMY
THUITY TIO OJTHOMY M3 KJIACCU(DUIIMPOBAHHBIX TPU3HAKOB:

1) Mo 4Yuciy ¥ COCTaBy MCXOJHBIX BEIICCTB M MPOAYKTOB PeaKiuu (peaKiuu
COCIMHEHUS, Pa3JI0KEHMs, 3aMEIICHUSI U OOMEHa);

2) 1O BBIJICIICHUIO WM TIOTJIOMICHHUIO TeTIOTHI (PEaKIMK 3K30TEPMHUUYCCKHIE U
SHAOTEPMUYECKHUE);

3) Mo W3MCHEHHUIO CTENEHEeH OKUCICHUS XUMHYCCKUX  JJIEMEHTOB
(OKHCIIUTETFHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN );

4) 10 00paTUMOCTH TIpoliecca (peakiuu 00paTUMbIE B HEOOPATHUMBIE);

® Ha3bIBATh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIHIA;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

®COCTAaBISATh ~ YPABHEHUS  DJICKTPOJIMTUUECKOM  JUCCOLMALMUA  KHUCJIOT,
IeIoueH, coyeil; MoMHbBIE M COKpAIlleHHbIE HOHHBIC YpaBHEHUS peakIuii 0OMEHa,
YPaBHEHUS OKUCIIMTENBHO - BOCCTAHOBUTEJIBHBIX PEAKIUN;

*[IPOTHO3HPOBATh MPOIYKTHI XWUMHUYSCKHX peakuuid 1o ¢opmymnam [
HA3BaHUSM MCXOJHBIX BEIIECTB; ONPEACIIATh HCXOIHBIC BElIecTBa 10 Gpopmyam /
HAa3BAHUSM IIPOAYKTOB PEAKIIUU;

®COCTaBJISAITh YPABHEHHUsI PEAKLHM, COOTBETCTBYIOLIMX MOCIEN0BATEIBHOCTU
(«1enouke) MpeBpalleHnil HEOPraHUYECKUX BEIIECTB PA3IMUHbBIX KIACCOB;

®BBISBIIATh B MPOLECCE DKCIEPUMEHTA IPU3HAKU, CBUAECTEIBCTBYIOIIUE O
MPOTEKAaHUH XUMHUUYECKOU PEAKIINH;

®*TOTOBUTH PACTBOPHI C OINPEIEIICHHOM MACCOBOM [OJEH PaCTBOPEHHOTO
BEIIIECTBA;

® OIIPENICIISITh XapaKTEpP Cpelbl BOJHBIX PACTBOPOB KHUCIOT M LIEIOYEH IO
M3MEHEHUIO OKPACKU UHAUKATOPOB;



® IPOBOJUTH KAYECTBEHHBIC PEAKIMH, MOATBEPKIAIOIINE HATMYUE B BOIHBIX
pacTBOpax BEIIECTB OTACIbHBIX KATHOHOB U aHHOHOB.

BoinyCKHMK noayuum 603M0M#cHOCHb HAYYUMbCA:

® COCTaBJIITh MOJICKYJIIPHBIC U TTOJIHbIC HOHHBIE YPABHEHUS 110 COKPAIICHHBIM
MOHHBIM YPaBHECHUSIM;

®[IPUBOJIUTh MPUMEPHl  PEAKIUi, TMOATBEPXKIAIONIUX  CYIIECTBOBAHUE
B3aMMOCBSI3U MEXX1y OCHOBHBIMHU KJIaCCaMU HEOPraHUYECKUX BEILIECTB;

e [IPOTHO3UPOBATh PE3YJbTaThl BO3JACHCTBUS Pa3IMYHBIX (HAaKTOPOB HA
CKOPOCTh XUMHUYECKON PEaKITUU;

e [IPOTHO3UPOBATh PE3YJIbTaThl BO3JEHUCTBUS pa3IU4YHBIX (PaKTOPOB Ha
CMEIIEHNE XUMHYECKOTO PAaBHOBECHSI.

MHoroo0pa3sue BelecTs.

BoinyckHUK Hayyumcs:

e OIIPEICIATh TPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY U3
U3YYEHHBIX KJIACCOB/TPYMI: MeETaulbl W HEMETaUIbl, OKCHJbI, OCHOBaHWUS,
KUCJIOTHI, COJIU;

¢ COCTaBJIATH ()OPMYJIBI BEIIECTB IO UX HA3BAHUSM;

® OIIPENIETISATh BAJICHTHOCTD U CTENIEHb OKHCIICHHS DJIEMEHTOB B BEIlIECTBAX;

®COCTaBIATh (OPMYJIbl HEOPraHUYECKUX COCJAMHEHHM IO BaJEHTHOCTSIM H
CTETIeHSIM OKHCIICHUS DJIEMEHTOB, a TaKKe 3aps/laM MOHOB, YKa3aHHBIM B Ta0JIUIIE
PacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;

®O0BSICHATh 3aKOHOMEPHOCTH HW3MEHEHUS (PU3NYECKUX U XUMHUYECKHUX
CBOMCTB MPOCTBHIX BEHIECTB M MX BBICHIMX OKCHJIOB, OOpPa30BaHHBIX AJIEMEHTAMHU
BTOPOTO U TPETHETO TIEPUOIOB;

e Ha3bIBaTh OOIIIME XUMHUUYECKHE CBOMCTBA, XapaKTEPHBIC JJIA TPy OKCUJIOB:
KHACJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

® Ha3bIBATh OOIIME XUMUIECKHE CBOMCTBA, XapaKTepHBIC I KaXKIO0To Kiacca
BEILECTB;

®[IPUBOJIUTHh MPUMEPHI pPEAKUUN, MOATBEPKAAIOIINX XUMHUYECKHE CBOWMCTBA
HEOPraHUYECKUX BEIECTB: OKCUJOB, KUCJIOT, OCHOBAHUI U COJIEH;

e OIIPEENATh BEIIECTBO — OKHUCIUTENb W BEIIECTBO — BOCCTAHOBUTEIbL B
OKHCITUTEIbHO — BOCCTAHOBUTEIIbHBIX PEAKIIUSX;

¢ COCTaBIIATH 3JIEKTPOHHBIN OajaHC MO NPEIJIOKEHHBIM CXEMaM PEAKIIUT;

®IIPOBOJIUTH  JTaOOPATOPHBIE  OMBITHI, MOATBEPKIAONINE  XUMHUYECKHE
CBOMCTBAa OCHOBHBIX KJIaCCOB HEOPTraHUYECKUX BEUIECTB;

®[IPOBOAUTH JIAOOpATOPHBIE OMBITHI 1O TMOJYYEHUIO UM COOMpaHUIO
ra3o00pa3HbIX BEIIECTB: BOAOPOAA, KHUCIOPOA, YIJIEKUCIOrO ra3a, aMMHaka;
COCTaBJISITh YPAaBHEHUS! COOTBETCTBYIOIINX PEAKIUH.



BbInyCKHUK MOJXYYUT 603MOMHCHOCHIL HAYYUMbCA .

* TPaMOTHO OOpaniaThCs ¢ BEIIECTBAMU B MOBCEIHEBHOM KU3HU;

* OCO3HaBaTh HEOOXOJUMOCTb COOMIOJCHHS TPABUI  DKOJIOTHYECKH
0€301acHOr0 MOBEACHUS B OKPY KaOIIeH MPUPOTHOMN Cpejie;

* TIOHUMAaTh CMBICI U HEOOXOJMMOCTh COOJIIOZCHUSA MPEANUCaHUH,
MpeiaraéMbIX B MHCTPYKIMSAX MO UCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUU U JIp.;

*  HCIOJIb30BaTh MPUOOPETEHHBIE  KIIOYEBbIE KOMIIETEHTHOCTH TP
BBITIOJIHEHUU HCCJIEIOBATEILCKUX IMPOEKTOB MO H3YyYEHHIO CBOWCTB, CIOCOOOB
MOJIYYEHUSI U PACIIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, WCHOJB3Yysl CpPEICTBa
YCTHOM M NMHCHMEHHOW KOMMYHHMKAIIMM TpH paboTe ¢ TEKCTaMH Y4YeOHUKAa U
JOTIOJIHUTENIBHOW ~ JIMTEPAaTypoOl,  CIpPaBOYHBIMU  TabJIMIIAMH, MIPOSIBIISTH
TOTOBHOCTh K YB@)KCHUIO MHOW TOYKU 3pPEHUsI MPU OOCYKIEHUH PE3yJIbTaTOB
BBITIOJIHEHHOU paboTHI;

* OOBEKTUBHO OIICHMBATh HMH(GOPMAIUIO O BEIIECTBAX W XHUMHUYECKUX
mpoiieccax, KPUTHYECKHM  OTHOCUTBCA K  TICEBAOHAYYHOM  HHQopMaIuw,
HEJI00pOCOBECTHOM peKiiaMe, KaCaroIIecsl UCIIOIb30BaHUS PA3IUYHBIX BEIICCTB.

* OCO3HaBaTh 3HAYEHHME TEOPETUUYECKUX 3HAHUM I MPAKTUYECKOU
JeSITEILHOCTH YCJIOBEKA,

* ONWCHIBAaTh HW3yYCHHBICE OOBEKTHI KaK CHCTEMBI, MPUMEHSS JIOTHKY
CHCTEMHOTO aHaJIn3a;

* IMPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX TMEPUOJAUYECKON CHUCTEMBI
XUMUYECKUX 3JIEMEHTOB JUIsi OOBSICHEHUS] W TIPEABUICHUS CBONCTB KOHKPETHBIX
BEIICCTB;

* pa3BuUBaTh WH(OOPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIIyOJeHUS
3HaHUK 00 HCTOPHHU CTAaHOBJICHUS XUMHUUYECKON HAyKH, €€ OCHOBHBIX IOHSATHH,
MEePUOIMYECKOT0 3aKOHA KaK OJJHOTO M3 BAXHEUIIIMX 3aKOHOB MPUPO/IbI, a TAKKE O
COBPEMEHHBIX JOCTHKECHHUSAX HAYKH U TEXHUKH.

* COCTaBJIATH MOJICKYJSIPHBIE M TIOJHbIE HMOHHBIE ypaBHEHUSA TIO
COKpaIlI¢HHBIM HOHHBIM YPaBHEHHUSIM;

* TMPUBOJAUTH TMPUMEPHI PEAKIUM, TMMOATBEPKIAIOIIUX CYIIECTBOBAHUE
B3aUMOCBS3U MEXy OCHOBHBIMH KJIAaCCAMHM HEOPTaHWYECKHX BEIIIECTB;

* TMPOTHO3UPOBATH PE3yJIbTAThl BO3JACHCTBUA pPa3IMYHBIX (PAaKTOPOB Ha
M3MEHEHHE CKOPOCTH XUMHUYECKON peaKiiuu;

* MPOTHO3UPOBATH PE3yJIbTAThl BO3JACHCTBUSA pPa3IMYHBIX (HAaKTOPOB Ha
CMEIIIEHNE XUMHYECKOTO PAaBHOBECHSI.

* NIPOTHO3UPOBATh XMMHUUYECKHE CBOMCTBA BEIIECTB Ha OCHOBE MX COCTaBa U
CTPOCHHUS,



* MPOTHO3UPOBATH CIIOCOOHOCThH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC HIIH
BOCCTAHOBUTEJBHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCIEHUS DJIEMEHTOB,
BXOJSIIHUX B €r0 COCTaB;

* BBISBJISITh CYLIECTBOBAHNUE NEHETUUECKON B3aMMOCBSI3U MEKIY BEIIECTBAMU
B PAAY: IMIPOCTOE BEIIECTBO — OKCHUJl — THMAPOKCHUI — COJIb;

* OpPraHU30BbIBATh, IIPOBOJUTH YUYEHUUYECKHE IPOEKTHI IO HCCIECIOBAHUIO
CBOMCTB BEIIECTB, UMEIOIINX BAXKHOE NMPAKTUYECKOE 3HAUCHHUE.

BbInyCKHUK MOTYYUT BO3MOXKHOCTh HAYUUTHCS:

* TPaMOTHO OOpaIIaThCs ¢ BEIIECTBAMU B ITIOBCEIHEBHOM KU3HU,

* 0CO3HABaTh HEOOXOJIUMOCTH COOJIFOJCHUS TPABUI IKOJOTHMYECKU 0€30MacHOro
MOBEJCHUS B OKPYKAIOIIEW NPUPOJHOU CPEJIE;

* IOHUMATh CMBICJI U HEOOXOJIUMOCTh COOIOJICHHS TPEANUCAaHUM, TIpeajiaraeMbIX
B MHCTPYKIUSIX 110 UCIIOIB30BAHUIO JIEKAPCTB, CPEJACTB OBITOBOM XUMHU U JP.;

* WCIIOJB30BaTh MPUOOPETEHHBIC KIIFOYEBBIE KOMIIETEHTHOCTH TPHU BBINOJIHEHUU
UCCJIEOBATEILCKUX TPOEKTOB IO HM3YYECHUIO CBOMCTB, CMOCOOOB IMOJYyYCHHUS U
pacno3HaBaHUs BEUIECTB;

* pa3BUBaTh KOMMYHUKATUBHYI0 KOMIIETEHTHOCTb, UCIIOJb3Ysl CPEACTBA YCTHOM H
NUCbMEHHOM  KOMMYHHUKAaIllUd mpu paboTre C TeKCTaMu Yy4eOHUKA U
JOTIOJIHUTENIBHOW ~ JINTEPAaTypoil,  CIPaBOYHBIMU  TaOJUIIaMH, MPOSABIIATH
TOTOBHOCTh K YBOKECHHUIO WHOW TOYKH 3pEHUS NMPU OOCYKIEHUU PE3YIhTATOB
BBITIOJIHEHHOM paboTHI;

* 0OBEKTUBHO OIICHMBATh WH(POPMAIMIO O BENIECTBAX M XMMUYECKHUX ITpoIleccax,
KPUTUYECKH OTHOCHUTBCS K IICEBAOHAYYHOH HWH(MOpMaIMHM, HEI0OPOCOBECTHOM
peKJIaMe, Kacarolencsl UCII0JIb30BaHUS PA3JIMYHbIX BEIIECCTB.

* OCO3HABaTh 3HAYECHHE TEOPETUUYECKHUX 3HAHWM IS MPAKTUYECKOUN JESATEIbHOCTH
YEeJI0BEKa;

* OIMCHIBATh M3YYCHHBIC OOBEKTHI KaK CHUCTEMBI, TIPUMEHSS JIOTHKY CHCTEMHOTO
aHam3a;

* IPUMEHSATH 3HAHUA O 3aKOHOMEPHOCTSAX MEPUOJIHUYECKON CUCTEMBI XMMHYECKUX
AJIEMEHTOB ISl OOBSICHEHUS M TIPEIBUACHUS CBOMCTB KOHKPETHBIX BEILICCTB;

* pa3BuBaTh HWH(DOPMAIMOHHYKD KOMIIETCHTHOCTh ITIOCPEACTBOM YIiyOJeHHUS
3HaHUN 00 UCTOPUU

CTAHOBJICHUS XMMHUYECKON HAayKH, €€ OCHOBHBIX MTOHATHH, IEPUOIMUECKOTO 3aKOHA
KaK OJHOIO0 W3 BAXHEUIIMX 3aKOHOB MPUPOABI, a TaKXKE€ O COBPEMEHHBIX
JOCTH>KEHHUSIX HAYKH U TEXHUKHU.

* IPUBOJUTH OIPUMEPHI PEAKIINHN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U
MEXy OCHOBHBIMM KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

* BBISIBJISITh CYIIECTBOBAHHE T'€HETHYECKONW B3aMMOCBS3U MEXIY BEIICCTBAMHU B
pSy: MPOCTOE BEMIECTBO - OKCHUJ - THAPOKCHU/L - COJIb;



* OPraHru30BbIBATDH, IIPOBOJUTL YUCHUYCCKUEC ITPOCKTHI IO UCCICIOBAHUTIO CBOMCTB
BCIICCTB, UMCIOMIMX BAXXHOC IMTPAKTHUYCCKOC 3HAUCHUC.



COIEPXAHUE YYEBHOI'O ITPEIMETA XUMHWN
8 kiacc

Paszoen 1. Ocnosnvie nonamus xumuu (yposeHb amoMHO-MONEKYIAPHBIX
npeocmasnenuit) (51 u)

[Ipenmer xumuu. XuMUA Kak 4YacThb €CTECTBO3HAHHUs. BemecrBa u ux
cBoiicTBa. Meroabl MO3HaHUS B XUMHH: HAOJIOJEHUE, dKcHepuMeHT. [Ipuémbl
Oe3omnacHoi paboThl ¢ 00opyaoBaHUEM U BerlecTBamMu. CTpoeHUE TIIaMEHH.

Uucteie BemecTBa M cMmecu. CrocoObl OYMCTKUA BEIIECTB: OTCTaWBaHUE,
dbunsTpOoBaHMe, BBIIApUBAHUE, KPUCTALIU3ANMSA, IUCTHWLIAIMI. Duznueckue u
XUMUYECKHE SIBIICHUA. XUMHUYECKUE peakuuu. [Ipu3Haku XMMHUYECKUX PEAKIUN U
YCJIOBHUS BOSBHUKHOBEHUSI U TEUCHUSI XUMHUECKUX PEAKIIMIA.

ATOMBI, MOJIEKYJIBI M HOHBI. BelllecTBa MONEKYIIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenusi. Kpucrtainmuueckue wu  amopdHble BemiecTBa.  Kpucramimueckue
pPELIETKN: MOHHAs, aTOMHAsi U MOJIEKYJIsipHasi. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
TUIMA KPUCTAIIMYECKON pemeéTku. [IpocThie M ClIOXKHbBIE BelllecTBA. XUMUUYECKUN
3JeMEHT. MeTamsl U HeMmeTauibl. ATOMHasg eIuHuia Macchl. OTHOCUTENIbHAS
aTOMHasi Macca. SI3bIK XUMUU. 3HAKU XUMUUYECKUX DJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTB. XuMuueckue Gpopmynbl. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca.
KauecTBeHHBII M KOJMYECTBEHHBI COCTaB BEIIECTBA. BBIYUCIEHUS 1O
XUMHYECKUM (QopMynaMm. MaccoBasi 10JisI XMMHYECKOTO AJIEMEHTa B CII0)KHOM
BEILECTBE.

BanentHoCcTh  XMMHUYECKMX 3JeMEHTOB. OnpeneneHue BallEHTHOCTHU
ANEeMEHTOB 1o (opmyne OuHapHBIX coenuHeHuil. COCTaBIIEHHE XWMHUYECKHX
dbopmys1 OMHAPHBIX COSTMHEHHH TT0 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YYEHUE. 3aKOH COXpaHEHUs Macchl BemiecTB. JKU3Hb U
nestenbHOCT M. B. JlomoHOCOBa. XUMHYECKHE YpaBHEHUS. THIBI XUMHUYECKUX
pEaKIUH.

Kucnopon. Haxoxnenue B npupoae. [lomyuenue kuciopoa B 1abopatopuu u
MPOMBINUIEHHOCTH. PU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOpona. I'opeHue.
Oxcunpnl.

[Ipumenenue kucnopoaa. KpyrosopoT kucinoponaa B npupone. O30H, amioTponus
kuciopona. Bo3myx wu ero cocraB. 3amura armocepHOrOo BO3ayXa OT
3arpsi3HCHUN.

Bonopon. Haxoxnenue B nmpupoje. [lonydenue Bogopoaa B 1abopatopuu u
MNPOMBINUIEHHOCTH. DU3NYecKne U XMMUYECKUE CBOMCTBA Bogopoaa. Bogopon —
BOCCTaHOBUTENb. Mepbl Oe3omacHOCTH mpu pabote ¢ BogopoaoM. IIpumeHenue
BOJIOpOA.

Boma. Meronel omnpeneneHuss coctaBa BOAbl — aHalW3 W CUHTE3.
®dusnueckue cBOiCTBa BojAbl. Boaa B mpupoae M crnocoObl €€ OUuCTKU. Alpanus



BOJIbl. XMMHUUYECKUE CBOMCTBA BOJBL. lIprumenenne Boasl. Boma — pacTtBopuTelsb.
PacTBopuMocTs BemiecTB B Boge. MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBA.

KomnnuectBennble oTHOmIeHUss B xuMuu. KommuecTtBo BemiecTtBa. MOIb.
Momnsipnass Macca. 3akoH ABoraapo. MossipHblii 00bEM razoB. OTHOCHTENIbHAsS
IJIOTHOCTH ra30B. OOBEMHBIE OTHOIIICHHS Ta30B MPU XUMUUYECKUX PEaKIUsX.

Baxneimue Kiaacchl HEOPraHMYECKMX CcoequHEeHH. OKCUIBL: COCTaB,
kinaccudukanusa. OCHOBHbIE M KHUCJIOTHBIE OKCHIAbL. HomeHKiaTypa OKCHIIOB.
PuU3NYECKUE U XUMUYECKHE CBOMCTBA, MTOJIYYEHUE U IPUMEHEHUE OKCUIOB.

I'unpoxcuasl. Knaccudukauus ruapokcuoB. OcHoBanusi. Cocras. [€noun
U HepacTBOpuUMbIe OcCHOBaHUd. HomeHknarypa. ®Pu3nMyecKue U XHUMHUYECKHUE
cBouicTBa OCHOBaHuW. Peaknusa Heurpanusauuu. I[lomyyeHne u npuMeHeHuUe
ocHOBaHUU. AMDOTEpPHBIE OKCUJIBI U THAPOKCHUIBI.

Kucnotel. CoctaB. Knaccudpukanus. Homenknarypa. ®Pusuueckue u
XUMUYECKHE CBOMCTBA KUCIOT. BEITECHUTEBbHBIN s METAILIIOB.

Comu. CocraB. Kinaccudukanusa. Homenkinarypa. dusznueckue CBOMCTBa
cosieit. PactBopuMocTh coseil B Boje. XuMHUueckue cBoicTBa cosieil. CriocoObl
nosydeHus coie. Ilpumenenue cosnei.

I'eHeTnyeckass CBSI3b MEXAY OCHOBHBIMHU KJIACCAMU HEOPraHUYECKHUX
COeIMHEHNH

Pa3zoen 2. Ilepuoouueckuil 3axon u nepuoouyeckas Cucmema XUMU4ecKux
anemenmos /. U. Menoeneesa. Cmpoenue amoma (7 4)

[lepBoHauanbHble TMOMBITKM KJIACCU(PUKAIMH XUMHUYECKUX DIIEMEHTOB.
[ToHATHE O Trpynmax CXOIHBIX 3JEMEHTOB. ECTECTBEHHBIE CEeMENCTBA LIEJIOYHBIX
METaJUIOB U TaJIOre€HOB. biiaropoHele ra3sbl.

[Tepuonnueckuit 3axkon [. M. Menneneesa. [lepuoguueckas cucremMa Kak
€CTEeCTBCHHOHAYYHAsl KJIaCCU(PUKAIUSI XUMHUECCKUX AJIeMeHTOB. TabnudyHas ¢popma
MPEICTaBICHUS KIAaCCU(PUKAINN XUMHUYECKUX 31eMeHTOB. CTpyKTypa TaOJIHIIbI
«llepnonnueckas cucrema xumuueckux 3nemMeHToB [[. 1. MenneneeBay (KopoTkas
dopma): A- u b - rpynmsl, nepuoibl. PU3NUECKH CMBICI MOPSAKOBOTO AJIEMEHTA,
HOMEpa Nepuoia, HoMepa Ipymisl (1715 3JIEMEHTOB A-TpyIin).

Ctpoenne atoma: siApO U AJNEKTpOHHAs 06omouka. CocTaB aTOMHBIX SIIEp:
MpPOTOHBl U HEUTpoHbl. M3oTOombl. 3apsj aToOMHOIO siApa, MacCcoOBOE YHUCIO,
OTHOCUTENbHAs aromMHas macca. CoBpeMeHHass GOPMYITHPOBKA TOHITHS
«XMUMUYECKUU JIIEMEHT.

DneKTpoHHass 000JI0YKa aroMa: TOHATHE 00 DSHEPreTHYSCKOM YPOBHE
(?7IEKTPOHHOM CJIO€), €r0 €MKOCTHU. 3allOJIHEHUE DJIEKTPOHHBIX CIIOEB Y aTOMOB
AJIEMEHTOB TMEpBOro - TpeThero mnepuogoB. CoBpemeHHas (QopMyIHpOBKa
MEPUOIUYECKOT0 3aKOHA.



3HaueHue nepuoaudeckoro 3akoHa. Hayunsle noctrxkenus /1. . Menneneena:
HCIIPABIICHHE OTHOCUTEIBHBIX AaTOMHBIX MAacC, NPEACKA3aHHUE CYIIECTBOBAHUS
HEOTKPBITBIX ~ DJIEMEHTOB,  IIEPECTAHOBKM  XMMHUYECKMX  JJIEMEHTOB B
nepuoandeckoi cucreme. JKusHp u aestenbHocTs 1. . Menneneesa.

Paszoen 3. Cmpoenue eewecmea (1 4)

DIEeKTpOOTPULATENPHOCTh  XUMHUUYECKUX  DJIEMEHTOB. OCHOBHBIE  BHJIBI
XUMHUYECKOW CBSI3M: KOBAJICHTHAsI HEMOJIAPHAS, KOBAJEHTHAsl NOJIAPHAs, NOHHAS.
BajleHTHOCTh 2JEMEHTOB B CBETE JJEKTPOHHOW TeopuH. CTENEHb OKHCIICHHUS.
[IpaBuiia onpeaeneHus: CTENEHN OKUCIEHNSI DIIEMEHTOB.



COIEPXAHUE YYEBHOI'O ITPEJIMETA XUMUWNU
9 kmacc

Pa3zoen 1. Muozoobpa3zue xumuueckux peaxyuti (154)

Knaccuduxanuys XuMU4ecKUX peakivii: peakiuu COeIMHEHUS, Pa3JIOKEHUS,
3amenieHus, ooMeHa. OKUCIUTEIHHO-BOCCTAHOBUTEINIbHBIC peakiuu. OKUCIUTENb,
BOCCTAHOBHUTENb, TMPOLECChl OKUCIEHUS M BOCCTaHOBIEHHsS. (CocTaBiieHUE
ypaBHEHUNU OKHUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIM C TOMOIIBI MeToAa
AJIEKTPOHHOTO OajaHca.

TennoBeie  3h(PEeKThI  XUMUYECKUX  peakiuuil. ODK30TEPMUUYECKHE U
OSHIOTEPMHUYECKUE peakiuu. TepMOXUMHUYECKHEe ypaBHEHMs. Pacuétel 1o
TEPMOXUMHUYECKUM YPaBHEHHUSIM.

CkopocTh XUMHYECKHX peakiuid. DakTophl, BIMSIOINIUE HA CKOPOCTHb
XUMHUYECKHUX peakinii. [leppoHayanbHOE MPEACTABICHUE O KaTaIU3e.

O6patumsbie peakiuu. [ToHATHE 0 XUMUYECKOM PAaBHOBECHH.

XUMHUYECKUE PpeakIuu B  BOAHBIX  pacTBOpax. OJEKTPOJIUTHI U
HeanekTponuThl. Monwl. Katnonel u anHuoHbl. ['mapatHas Teopus pacTBOPOB.
DNEeKTpOoIUTHYECKasT JTUCCOLMAIMS KHUCIOT, OCHOBaHUM u coneil. Cnabble u
CWIbHBIE dJeKTponuThl. CTeneHb aucconuanuu. Peakuuu WOHHOro oOMeHa.
VYcnoBust TedeHHus peakiuii MOHHOro oOMEHa J0 KOHIA. XMMHYECKHE CBOMCTBa
OCHOBHBIX KJIaCCOB HEOPraHWYECKHWX COCIMHEHUN B CBETE MpEJICTaBlIeHUNH 00
ANEKTPOJINTHYECKOM  AUCCOLMALUMM U OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakusax. [lonsiTue o rugponause coneu

Pa3zoen 2. Mnozoobpasue sewecms (43 u)

Hemeramnel. T'amorensl. IlonokeHne B NEPUOAMYECKOM  CUCTEME
XUMUYECKUX BJEMEHTOB, CTPOEHHE HX aroMoB. HaxoxkzaeHue B mpupone.
®u3znueckue U XUMHYECKHE  CBOMCTBA  TaJIOT€HOB. CpaBHUTENBHAS
XapaKTEepUCTUKa rajoreHoB. llomydeHue W NpPUMEHEHHE TaJOreHoB. XJIOp.
PU3NYECKUE U XUMUYECKHE CBOMCTBA XJiopa. [Ipumenenune xmopa. XinopoBogopo.
®usnyeckue cpoictBa. [lonmyuenue. ComnsiHas kuciaora u €€ conu. KauectBeHHas
peakius Ha XJIOpuA-uoHbl. Pacrio3HaBaHue XJ10pu0B, OPOMHUAOB, HOJIUIOB.

Kucnopon u cepa. IlomoxkeHue B NMEPUOJUYECKON CUCTEME XHMMHUYECKHX
AJIEMEHTOB, cTpoeHne ux atomoB. Cepa. Amnotpornust cepbl. Duznueckue u
XUMHUYECKHe cBoMcTBAa. Haxoxnaenne B mnpupone. Ilpumenenue cepsl.
CepoBogopoa. CepoBogopojiHas kuciaoTa U €€ conu. KauecTBeHHass peakius Ha
cynbdua-nonsl. Oxcun cepbl (V). ®usmyeckue W XUMHUYCCKHUE CBOWMCTBA.
[Ipumenenne. CepHucras kucinora u €€ conu. KauecTBeHHass peakuus Ha
cynbputronbl. Oxcua cepsl (IV). Cepnas kucimora. XUMHUYECKHE CBOWCTBA
pa30aBiIeHHON U KOHIIEHTPUPOBAHHOW cepHOM KHUCIOThl. KauecTBeHHas peakius



Ha CyJib(aT-uoHbl. XUMUYECKHUE PEAKIUH, JISKAIINE B OCHOBE MOJIYUYEHUS CEPHOMU
KHUCJIOTBI B TPOMBIIUIEHHOCTH. [[puMeHEHNE CEpHON KUCIIOTHI.

Azotr u ¢ocdop. Ilonoxenne B MNEPUOTUYECKOW CHUCTEME XUMUUECKUX
AJIEMEHTOB, CTPOCHHE HUX aTOMOB. A30T, (pU3MuUecKue M XUMHUUYECKHUE CBOMCTBA,
MOJy4YeHue U npuMeHenne. KpyroBopot azora B npupoae. AMmMuak. dusnyeckue
U XMMHUYECKHE CBOICTBA aMMHMakKa, IMoJydyeHue, npumeHeHue. Coiu aMMOHUA.
A3oTHasg kuciota U €€ cBoicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOW KHUCIIOTHI.
[lonyyenue a30THON KHUCIOTHI B J1a0OpaTopuu. XUMUYECKUE PEAKIUH, JICKALUEB
OCHOBE MOJY4Y€HHUs a30THOW KUCJIOThI B MPOMBIILUIEHHOCTU. [IpuMeHeHne a30THOM
KUCIIOTHI. COJM @30THOM KUCIIOTHI M UX IPUMEHEHUE. A30THBIC YA00pEHUS.
®dochop. Annorponus Gocdopa. dusnveckue u XxuMuyeckue cporctra pocdopa.
Oxcup docdopa (V). Dochopnas kucnota u e€ conu. ocdopHbie ynoopeHusl.

Yraepoa u kpemuuid. IlonoxkeHne B MepruOAMYECKON CUCTEME XMMUUYECKUX
3JIEMEHTOB, CTPOCHUE MX aTOMOB. YTiepo. AiuioTponus yriepoja. Ousnyeckue
U XHUMHUYECKHE CBOWCTBa yriepoja. AncopOius. YrapHblii ra3, CBOHCTBA H
(bU3HOIOrMYEeCcKOe ICUCTBUE HA OPraHU3M. YTJIEKHUCIIBIN Ta3. YToibHas KUCIOTa U
e€ comu. KauecTBeHHasi peakius Ha KapOoHaT-moHBL. KpyroBoport yriepona B
npupoge. OpraHnyecKrue COeAUHEHNS YIIIepo/a.

Kpemunii. Oxcun kpemuus (IV). Kpemuuesas kuciaora u eé comu. CTekio.
LlemenT.

Meramnsbl. [lonoxeHue MeTasuioB B NEPUOAUMYECKOM CHUCTEME XUMHYECKHUX
AJIEMEHTOB, CTPOECHHE MX aTOMOB. Metamnueckas cBs3b. PU3NMUECKHE CBOWCTBA
METAJJIOB. Psii aKTUBHOCTH METAJUIOB (JIIEKTPOXUMHYECKUN PsJl HaNpsHKEHUM
MeTaiioB). XHUMHUYECKHE CBOMCTBa MeTamioB. OOmmue crnocoObl MOTydeHUs
MeTasuioB. CriaBbl METAJIOB.

[[lenounbie Metamisl. [lookeHHUE MIEIOYHBIX METAIJIOB B MEPUOAUUYECKOMN
cucreme, CTpoeHue ux aromoB. Haxoxnenue B mnpupoae. dusnueckue u
XUMUYECKHE CBOMCTBA IIEJIOYHBIX METAILIOB. [I[puMeHeHne MIEeI0UHbIX METAJUIOB U
UX COCIUHECHUM.

[IlerouHO3eMenbHBIE MeTaUIbL. [10JI0)KEeHNE 1IEIOYHO3EMENIBHBIX METAIIIIOB
B IEPUOJUYECKOW CHCTEME, CTPOCHHE HX aToMOB. HaxoxxneHue B mpupoze.
Marunuii ¥ KajgbIlui, UX BakHeHIue coequuenns. JKECTKOCTb BOJIBI U CIIOCOOBI €€
YCTpPaHECHHUSL.

Anromunaui. Ilonoxxenne anrOMUHUSA B NEPUOAUYECKON CUCTEME, CTPOEHHUE
ero aroma. Haxoxnaenue B mnpupoae. PuU3MYECKME M XUMHUYECKHE CBOWCTBA
amoMunus. [lpumenenue amomMuHuA. AMQOTEPHOCTh OKCHAA W THUAPOKCHUIA
ATIOMHUHMUSL.

Keneso. Ilonoxenue xene3a B NEPUOAUYECKONM CHCTEME, CTPOCHHUE €r0
aroma. Haxoxnenue B npupone. @U3NYECKUE U XMMHYECKHE CBOMCTBA KEJE3a.



Baxwneiimue coequHeHHs XKele3a: OKCHIbI, THAPOKCUABI u conu xene3a (II) u
xene3a (I11). KauectBennsie peakiuu Ha noHsl Fe 2+ u Fe 3+.

Paszoen 3. Kpamxuii 0630p saxcuetiuux opeanuseckux sewecms (9 u)

[Ipenmer opranuyeckon xumMuu. Heopranuueckue W OpraHuyeckKue
COeMHEeHHsI. YTIEpO ] - OCHOBA *XHU3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHUS aToMa
yIJIepo/ia B OPraHMUECKUX COSTMHEHUSX.

YrneBonopoasl. [lpenenbubie (HaCBHIIIEHHBIE) YIIIEBOAOPOABL. MeTaH, 3TaH,
nponaH -  MPOCTEUINNE  MPEACTaBUTENN  MPEACTbHBIX  YIIIEBOJAOPOIOB.
CrtpykTypHBbIe (GOpPMYIBI YIIIEBOAOPOJOB. [ 'OMOJOTHMYeCKHd psifi TpPeeTbHBIX
yrineBoopoioB. ['omonorn. dusnyueckne M XUMHYECKHE CBOWCTBA MPEICIIbHBIX
yrieBogoponoB. Peakmmu ropeHus u 3amenieHus. HaxoxaeHue B mpupoze
NpeeNbHBIX yTIeBoJopo1oB. [IpuMenenne MetaHa.

HenpenenbHble (HEHACHIIEHHBIE)  YTIIEBOAOPOIBL. DTWICHOBBIA  Psif
HETIPEICNIbHBIX YTIIEBOAOPOOB. ODTWieH. DU3NYecKre W XUMHUYECKHE CBOMCTBA
striieHa. Peakiust mpucoeanHenns. KadecTBeHHbIE peaklMy Ha dTHIIEH. Peaknus
nonumepusanuu. [lommdTrnen. [lpuMeHeHne »STuieHa. ATICTHICHOBBIA sl
HETIPEeICIIbHBIX yTIIEBOIOPOJIOB.

Auerunen. CoiicTBa anetuiieHa. [Ipumenenue amerusneHa.

[IpousBoanbie yrieBoaopoaoB. KpaTkuii 0630p opraHM4ecKuX COeTUHEHUN]
OJIHOATOMHBIE  CHHUPTHI ~ (METAaHOJ,  ATaHOJ), MHOTOATOMHBIE  CIUPTHI
(3TUIIEHTIIUKONb, TIUIEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbHHAs, YKCYCHas),
CJIOXHBIE d(PUPHI, KUPBI, YIIIEBOJHI (IJIIOKO3a, caxapo3a, Kpaxmal, LeJIi003a),
aMUHOKHCJIOTHI, O0eku. Posib GeKkoB B opraHusme.

[loHsiTHE O BBICOKOMOJIEKYJSIPHBIX BemecTBax. CTpPyKTypa MOJIUMEPOB:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb Mmojaumepusanuu. [lonuatumneH,
MOJIUTIPOTTUIICH, TTOJIMBUHIIIXJIOPHI.



TemaTudeckoe MIaHUPOBAHKUE YICOHOTO IpeaMeTa « XUMUS»
Xumus 8 knace (68 4, 2 4 B HE/EIIO)

Ne B ToM uucne:
n/n Pasneinsl Komnuectso | Ypoku | [lpaktudeckn | KoHTpodbHBI
4acoB e paboThI € paboTbI
1 OcHOBHbIE noHsiTus | 51 51 6 3
XHUMHUHU
2 [lepronuueckuii 3akoH u | 7 7 - .
nepuouvecKas cucrema
XUMHYECKUX D3JIEMEHTOB
MenpneneeBa. CtpoeHue
aToMma.
3 Ctpoenue BeliecTBa 7 10 1
Bcero: 65 + 3uaca | 68 6 4
pe3epBHOE
BpeMs
TemaTnueckoe MmIaHUPOBaHUE YUeOHOTO peIMeTa « XUMHUS»
Xumus 9 knace (68 4, 2 4 B Hezer0)
Ne B ToMm uncne:
n/m Paznen KomnuectBo | Ypoku | [Ipaktuyeckn | KoHTponbHBIE
4acoB € paboThI paboTHI
1 Mmuoroo0pa3zue 15 +1 w4gac| 16 2 1
XUMHUYECKUX PEAKIINI pE3EPBHOTO
BpPEMEHU
2 Mmuoroo0pasue BemectB | 43 43 5 2
3. Kparkuii 0030p | 9 9 - 1
BAKHEMIINX
OpraHMYECKUX BELECTB
Bcero: 68 68 7 4
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