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IHosicHuTEIbHAA 3aNIMCKA

Paboyas nporpamMmMa 1o Xumuu COCTaBlIeHa Ha OCHOBE CJIEAYIOIINX HOPMAaTHBHBIX JJOKYMEHTOB:

o Decnepainbublil 3ak0H 0T 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpa3zoBaHuu B
Poccuiickoii ®enepanuun» (¢ usm. u goi., Beryn. B cuy ¢ 01.09.2020r.)

e Meroandeckue pEeKOMEHIANuU 1o CO3JIaHHIO u (G yHKIMOHUPOBAHUIO B
001meo0pa3oBaTeNbHBIX OPraHU3alUsAX, PACHOJIOXKEHHBIX B CEIBCKOW MECTHOCTH U MaJIbIX
ropoaax, LIEHTPOB oOpazoBaHUs €CTECTBEHHO-HAY4YHOUI 5 TEXHOJIOTUYECKOM
HanpaBieHHocted  («Touka  pocrta») (YTBepkaeHbl pacnopsbkeHHeM MHHUCTEpCTBa
npocseeHus Poccuiickoit @enepannu ot 12 ssuBaps 2021 r. Ne P-6).

e ®I'OC COO (yrBepkaeH npukazoM MuHHcTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit
®epeparyn ot 17.05.2012 Ne 413) ¢ n3MeHEeHUSIMH, YTBEPKACHHBIMH [TPUKA3aMH
MunuctepcrBa oOpa3oBanus u Hayku PD: ot 29.12.2014 No 1645

OOpazoBarenpHasl TporpamMma cpeaHero odOmero ooOpaszoBanuss MBOY
«Tunckas CII Ne 3» (yrBepkaeHa MPUKa30M THUPEKTOPA

e [IpumepHnas mporpamMma OCHOBHOTO 0O1iero oopazoBanusi. Xumus 11 knacc

[Ipenmer «XuUMHUS» OTHOCHTCA K TMpeaMeTHOM obOnactu «EcTecTBEeHHbIE HAyKHY,
peanuszyeTcss 3a CyYeT YacTH Yy4eOHOTrO TIUIaHa MIKOJbL, (OPMHUPYEMOHl y4acTHUKAMU
o0pa3oBaTeNbHBIX OTHOLIEHUIN B pa3Mepe 2 yaca B HEJEINI0, YTO COCTaBiiseT 68 yacoB B rojl.
[Iporpammoii 11 knacca mpenycMOTpPeHO: KOHTPOJIbHBIX paboT — 4; nmpakTuieckux padboT-5.

Jns peanuzanuy JAaHHOW MPOrpaMMbI UCHOJNB3YeTCs Y4eOHO-METOIUYECKHI KOMILIEKC
nox pemakmuerr O.C. ['aOpuensina, yTBepKAEHHBIN puka3zoMm nupektopa OV ot 24.08.2021r.
Ne50-0, cranpmapteiii koMIieKT obopymoBanus ILlentpa «Touka poctay, yTBEp)KIEHHBIN
pacniopsbkenneM MuHucTepcTBa npocBenienust Poccuiickoit denepannu ot 12 suBapst 2021 r.
Ne P-6. CrannmaptHblii kKoMmIuiekT obGopynoBanus lLlentpa «Touka pocta» oOecnieuuBaer
peann3anuilo  CUCTEMHO-JESITEIBHOCTHOTO  MOAXO0Ja B (OPMHPOBAHWUU  €CTECTBEHHO-
Hay4YHOM TIpaMOTHOCTH Yepe3 BOBJICUEHHE O0O0YYaIOUIMXCS B MPAKTUYECKYIO JEATEIbHOCTh MO
MPOBECHUIO HAOJIIOICHHI U OTIBITOB.

Henr u 3agaum oOyueHuss xumuu B 11 Kkimacce COOTBETCTBYIOT —IUIAHUPYEMbBIM
pe3yapTataM, cHopMyITHpOBAaHHBIM B pasjielie «IMYHOCTHBIC, METAPEeIMETHbIC U MPEAMETHbIE
pe3ynbTaTh» paboyeil mporpaMmebl.enbio OOydeHus mpeamMeTy «xumus» B 11 kimacce siBiseTcst
dbopMupoBaHHEe y OOYJAIOIMIUXCS 3HAHUM O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHOHAYYHOU
KapTHUHBI MHUPA, BAXKHEHIINX XUMHUYECKUX MOHATUAX, 3aKOHAX U TEOPUSX; PEaU30BaTh IJ1aBHYIO
UJCI0 Kypca — €IMHCTBO XUBOTO M HEXKHWBOTO MaTE€pPHAILHOTO MHPA, OMHCHIBAEMOTO OOIIMMH
3aKOHAMH XUMHH.

OcHOBHBIMU 3a7jauaMu  00y4deHUs peaMeTy XuMuu B 11 kimacce sBISIIOTCS:
- Peanusamnus npeanpodeccrnoHaabHOro o0mero odpazoBaHus, KOTOPOE MO3BOJSET 00ECIEUUTh
MIPEEMCTBEHHOCTH O0IIETO U MPO(HECCHOHATHEHOTO 00pa30BaHNUS.
- TloaroroBka oOydaromuxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KHU3HEHHOTO W
poecCHOHaTBHOTO MYTH.
Conepkanue y4eOHOTO TMpEIMETa «XHMHS» CHOCOOCTBYET pealH3alud TPOTrPaMMbI
BOCIIMTAHUS U COIHATH3AIIH 00YJaroNUXcss 00pa30BaTEIbHON MPOTrpaMMBbl IIKOJIBI Yepe3
MPOEKTHYIO  JIeATENbHOCTh, WHAWBUAYAIbHBIE TBOPYECKHE 3a/JaHUs, TBOPUYECKOE
MBIIIUICHHUE.
Conmepxanne  yd4eOHOTO  TpeAMeTa  «XHUMHs»  CIOCOOCTBYET — peajH3allid  IPOTPaMMbI
pa3BUTUSL  YHUBEpPCAJIbHBIX  Y4eOHBIX JeicTBHI oOydarommxcs 00pa3oBaTeNbHON MPOTrpaMMbl
HIKOJIBI.
B paloueili mnporpamme CIUIaHUPOBAaHbI YPOKH, Ha KOTOPBIX OCYIIECTBIISETCS MPOEKTHAS H
y4eOHO-UCCIIEeIOBATENbCKAS  JICATENBHOCTh OOydJalomuxcs, a TakkKe JpyYrue HeCTaHJapTHEIC
YpOKH, HampaBieHHble Ha ¢opmupoBanne YY]. [laHHbIe ypOKHM OTMEUEHBI B KaJCHIAPHO-
TCMATUYCCKOM INIAHUPOBAHUHN 3HAKOM *.



Conepxanue ydeOHOro TpeAMeTa «XUMHsD» CHocoOCTByeT nanbHeilmemy Qopmuposanuo HKT-
KOMIIETEHTHOCTH OO0Y4YaloIIMXCsl U OCBOEHMIO CTPATErMi CMBICIOBOTO YTEHUS U PAOOTBHI C TEKCTOM,
(OpPMHPOBAHUIO €CTECTBEHHO-HAYYHON I'PaMOTHOCTH.

B kaneHgapHO-TEMAaTHYECKOE  IUIAHUPOBAHME  BKIIOYEHA CHUCTeMa y4€ra M KOHTPOJIA
IIAHUPYEMBIX (MeTamnpeJIMETHBIX M TPEIMETHBIX) pe3ylbTaroB. OCHOBHBIMH (popMamMu KOHTPOJIS
ABJISIFOTCA: TECThI, CAMOCTOSITEIbHbIE, MPOBEPOUHbIE Pa0OThl, (HPOHTAIBHBIA ONPOC, MPAKTUYECKUE
paloThI, IPOEKTHASL JESITEIbHOCTb.

[TpomesxyTouHas aTTecTanus 1o NpeAMETy MPOBOJUTCS B (JOpPME UTOTOBOIM KOHTPOJIBHOM PabOThHI

IInanupyemble pe3y1bTaThl OCBOCHHUS H COJlep:KaHUe Y4eOHOr0 mpeaMeTa XUMUH

JINYHOCTHBIE, MeTanpeIMeTHbIE U NPeJIMeTHbIE Pe3yJIbTAThI

JIN4YHOCTHBIE Pe3yJIbTAThI:

-B 1meHHOCTHO-OpHEHTAllMOHHOW c(epe — OCO3HaHWE CBOEH STHUYECKOW MPHHAIJICKHOCTH,
MaTPUOTHU3M, YYBCTBO TOPJOCTH 3a POCCUICKYI0O XMMHUYECKYI HayKy, (OpMHpPOBAHHME YBAXKEHUS K
PYCCKOMY fA3BIKY KaK TOCYIAapCTBEHHOMY si3bIKYy Poccuiickoii @enepanuu, SBISIOMEMYCS OCHOBOM
POCCUICKON HWIEHTUYHOCTH M TIJIaBHBIM (PaKTOPOM HAIlMOHAIBHOIO CaMOOIIPENEICHUS]; YCBOCHHE
00IIe4eI0BEYECKIX [IEHHOCTEH, TOJIEPAHTHOTO MOBEACHUS B MOJHUKYIBTYPHOM MHUPE; TOTOBHOCTH U
CIOCOOHOCTh BECTH AMAJIOT C JIPYTUMH JIFOJbMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHHS, HAXOJIUThH
oOIIye eI U COTPYIHUYATD IS UX JOCTHXKEHUS,

- B TpymoBoil cdepe — ¢dopMHpOBaHHE YBAKEHHUS K TPYAY, TPYIAOBBIM JOCTHIKEHUSM,
N0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pasHbIM BHJAM TPYAOBOH
JeSITEIbHOCTH; TOTOBHOCTh K OCO3HAHHOMY BbIOOPY JaibHeWIIel 00pa30BaTelbHON TPAaeKTOPUU B
BBICIIICH IIIKOJIE, B KOTOPOM XUMHUS SIBJSIETCS PO PUIupyromen JUCIUILTUHOM;

- B IO3HABAaTEJbHOW (KOTHUTHBHOW, WHTEIUICKTYaJbHOW) cepe — YMEHHE YIpPaBiIiTh CBOCH
MO3HABATENIbHON  JIEATEIbHOCTbIO, TOTOBHOCTb M  CIOCOOHOCTH K  CAMOPA3BUTHIO U
caM000pa30BaHMI0 HA MPOTSHKEHUU BCEH XKU3HM, CO3HATEIbHOE OTHOLIEHHWE K HEMpPEepPhIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCIEHIHOM NpodeccHOHanbHOM M OOIIECTBEHHON IEATelbHOCTH,
(dbopMHpOBaHNHE HABBIKOB SKCHEPUMEHTANBHOW M MCCIIEOBATENbCKON EATENbHOCTH, y4acTHE B
NyOJMYHOM TMIPEJCTABICHUN PEe3yJIbTaTOB CaMOCTOSATENbHOM MO3HABAaTENbHON JESTEIbHOCTH,
ydacrtue B npo(UITBHBIX



OJIMMIHAIAX PA3TUYHOTIO YPOBHS B COOTBETCTBUU C KEJIAEMBbIMU Pe3ylIbTaTaMH U aJeKBaTHOW CaMOOLEHKOM; BlIaZieHne TOCTOBEpHOI nHpopmanuen o
NEePEOBBIX TOCTIKEHUSIX U OTKPBITHSIX MUPOBOI M OTE€UECTBEHHOM HAayKH B 00J1aCTH XUMHUHU; (POPMHUPOBAHHUE FKOJIOTUYECKOM KYIbTYphI, Oepesk HOTO
OTHOILIEHUS K POJHOM 3eMJie, MPUPOIHBIM OoraTtcTBam Poccuu u mupa, GopMupoBaHuEe yMEHHUI 1 HABBIKOB pa3yMHOIO MPHPOIONOIH30BaAHMS,
HETepIIUMOE OTHOIICHHE K JIEHCTBUSIM, IPUHOCAIINM Bpel SKOJOTUH; IPUOOPETEHHE OTIBITa KOJIOTO-HAIIPABICHHOM e TEIbHOCTH;

- B cepe 310poBheCcOCPEKEHNUST — MPUHATUE U PeaTn3alus HEHHOCTE! 37J0pOBOro U O6e3omacHoro o0pasa *KU3HH, HETPUITHE BPEAHBIX TPUBBIUEK
(kypenue, ynoTpeOiieHHE aJIKOTOJIsl U HAPKOTHUKOB); COOJIIOJICHUE MPABHJI TEXHUKH O€30IIaCHOCTH B TIpoliecce pabOThl ¢ XUMUYECKUMH BEIECTBaAMH

MeTtanpeamMeTHble pe3yJibTaThl:

Pezynamuenvie YY/I.

e CaMOCTOSATEIBHO 0OHAPYKUBATH M (POPMYITHPOBATH IIPOOJIEMY B KIIACCHON M HHAWBHIYaIbHOM y4eOHOH AeSITETHHOCTH.

* BeiiBHraTh BepCHH peIIeHus MPoOIeMbl, 0CO3HABATh KOHEUHBIN Pe3y/IbTaT, BEIOMPATh U3 MIPEUIOKEHHBIX M HCKATh CAMOCTOSITEIBHO CPEICTBA
JOCTHUXXCHUS LCIIN.

* CocraBiath (MHAMBUAYAIbHO WK B TPYIIIE) TUIAH PEHICHUS MPOoOaeMbl (BBITIOIHEHHS TIPOCKTA).

* [TonOupath k Kaxaoi nmpobdaeMe (3a1aue) aIeKBaTHYIO €l TEOPETUUECKYIO MOJIEIb.

* PaboTast 1o npeyio’KEeHHOMY U CaMOCTOSATEIILHO COCTABIICHHOMY IUIaHY, HCIOJIb30BaTh HAPSAY C OCHOBHBIMH U JIOTIOJIHUTEIbHBIC CPEICTBA
(ctipaBouHAas IMTEpATYpAa, CIOKHBIC IIPUOOPHI, KOMITBIOTED).

* PaboTaTh 10 CaMOCTOSITEILHO COCTABJICHHOMY IIJIaHY, CBEPSISICH C HUM U II€JIbIO ACATEIBHOCTH, UCTIPABIISS OIIHOKH, HCTIOJIB3Ys CAMOCTOSTEIIBLHO
no00paHHbIe cpeicTBa (B TOM 4Kcie u MIHTepHeT).

d CBO6OI[HO I10JIB30BATHCSI BI)Ipa6OTaHHI)IMI/I KpI/ITepI/IﬂMI/I OLCHKHU N CaAaMOOICHKHU, NCXOOS U3 HNECJIN U UMCIOITUXCA KpI/ITepI/IeB, pa3Han$[ pe3YJ'II>TaT )51
CII0COOBI EHCTBHIA.

* B x0/1¢ mpeacTaBiaeHus MPOEKTa JaBaTh OIIEHKY €0 Pe3yyIbTaTaM.

® CaMOCTOfITCJ'H)HO OCO3HaBaTh HpPI‘H/IHI)I CBOCTO ycnexa NnIIn HCYCHGXEI U HAXOOUTH CHOCO6BI BbIXOJda N3 CI/ITyaIII/II/I Heycnexa.

* JlaBaTh OIIEHKY CBOMUM JIMYHOCTHBIM Ka4eCTBAM U UepTaM XapakTtepa («KaKoB 51»), OMPEAessITh HAlPaBICHHs CBOETO Pa3BUTHUS («KAKUM sI X0Uy
CTaThy», «4TO MHE JUI 3TOTO HAIO0 CACIATHY).

Ho3naeamenvnuvie YY/I.

e HCKaTh U HaXOJIUTh 000OIIEHHbIE CIIOCOOBI PELICHHUs 3aJa4, B TOM YHCIE, OCYIIECTBIATh pa3BEPHYThIM HH(OPMAIIMOHHBIH MOUCK U CTaBUTh HA
€ro OCHOBE HOBbIC (y4eOHBIC U MO3HABATEIIHHBIC) 3a1a4H;

e KPUTHYECKH OLIEHUBAaTh M MHTEPHPETUPOBATH HHGPOPMAIMIO C pa3HbIX I[O3UIMUH, pacrno3HaBaTb U (UKCUPOBATH HPOTUBOPEUMS B
MH(QOPMALMOHHBIX HCTOYHUKAX;

e JWCIOJIb30BaThb pa3JIMYHBIE MOJEIBHO-CXEMAaTUUYECKUE CPEACTBA JUIA IIPEICTABICHUs CYIICCTBEHHBIX CBA3€H M OTHOLICHHWM, a TaKKe
NPOTUBOPEYHA, BBISIBICHHBIX B MH(POPMAITMOHHBIX UCTOYHHKAX;

e HAXOIUTb WU INPUBOJUTH KPUTHUUECKUE ApPryMEHTbl B OTHOIICHWM ACUCTBUU MU CYXKICHHUHM APYroro, CIHOKOMHO M Pa3yMHO OTHOCUTBHCA K
KPUTUYECKUM 3aMEYaHUSIM B OTHOILIEHUH COOCTBEHHOTO CY)KICHHUS, PACCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO pPa3BUTHS;

e BBICTpaWBaThb MHIUBUAYAIbHYIO 00pa30BaTENbHYI0 TPAE€KTOPHIO, YUYUTHIBAS OTPAHUYEHHUS CO CTOPOHBI APYIrHMX YYaCTHUKOB M PECYPCHBIE
OTPAaHUYEHMS; MEHATh U yAEPKUBATh Pa3HbIE MO3UIUHU B ITO3HABATEIIBHOMN AESITEIBHOCTH

Kommynukamuenvie YY/I.




e cOOMI0aeT HOPMBI MYOJTHMYHOM Peyu M periaMeHT B MOHOJIOTE U IUCKYCCHH;
* TOJIb3YyeTCsSl AaJICKBATHBIMH PEYEBHIMH KJIMIIE B MOHOJIOTE (IMYOJMYHOM BBICTYIUICHHH), TUAJIOTE, TUCKYCCHH;
*  (opmynupyer coOCTBEHHOE MHEHHE U TIO3UIIUIO, apTYMEHTUPYET UX;
*  KOOPIMHHUPYET CBOIO MO3UIHIO C TO3ULIMUSIMHU MAapTHEPOB B COTPYAHUYECTBE MPU BBIPAOOTKE 00111IEro;

* YCTaHABIIMBAET U CPABHUBAET Pa3HbIC TOUKU 3PEHHUSI, MPEXKIEC YeM NPUHUMATH PELICHUS U JIeNaTh BHIOOD;
*  CIOPUT ¥ OTCTaMBAET CBOIO MO3UIIMIO HE BPAXkKI€OHBIM ISl OMIIIOHEHTOB 00Pa3oM;
* OCYIIECTBIISICT B3aUMHBIA KOHTPOJb U OKa3blBa€T B COTPYJHUYECTBE HEOOXOIMMYIO B3aHMOTIOMOIIE;
* OpraHu30BBIBACT M IUIAHUPYET y4eOHOE COTPYIHUYECTBO C YUHTEIEM U CBEPCTHHKAMHU,
*  OmpenenATh 1eau U GYHKIUN YYaCTHUKOB, COCOOBI B3aUMOJICHCTBHS; IUIAHUPOBATh OOIINE CIIOCOOBI pabOTHI;

* ymeer paboTaTh B TIpyIlle — YyCTaHaBIUBaeT pabouue OTHOUIEHUS, 3PPEKTUBHO COTPYIHUYAET U CIIOCOOCTBYET MPOAYKTHBHOM

KOOTIepallii; HHTETPUPYETCS B TPYIIY CBEPCTHUKOB U CTPOUT MPOIYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMUHB3POCIBIMY;
* YUUTHIBaTh pPa3HbIe MHEHUS M UHTEPEChl U OOOCHOBBIBaTh COOCTBEHHYIO MO3UIIUIO.

Coaep:xanue y4eOHOro nmpeaMmera

HOMep H Ha3BaHUC pa3aciia IporpaMmal, K-BO
JacoB, COACPKAHUE pa3aciia

HHaHI/IpyeMBIC MMPEAMCTHBIC PC3YJIbTAThI

BBIITYCKHUK HAYUUTCH:

BBIITYCKHUK ITOJTYYUT BO3MOKHOCTb HAYUUTLCS

Tema: CTpoenne aToma - 6 4yacos.

OcHOBHBIE CBEJICHUS O CTPOCHUH aTOMa.
Mopenu CTpoeHUs aTOMa: «TYIHHT C H3I0OMOMY,
IUTaHETapHast, KBAHTOBAsI, IIPOTOHBI, HEHTPOHHI,
3NIEKTPOHBI, H30TOIIBI, KOPIYCKYISPHO-
BOJIHOBOH Jlyalnu3M, aTOMHasi OpOUTAaIIb, JJIEK.
o0Jaka, JIeKTpOHHasi KOH(UTypals aToma,
SHEPreTUYECKUil ypoBeHb. OCOOEHHOCTH
CTPOCHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB
35eMeHTOB 4-1o u 5-ro nepuojos [ICXD
(mepexoHBIX dneMeHTOB). [leproandeckuii
3aKOH M MEPUOIUYECKasi CHCTEMa XMMUYECKUX
9JIEMEHTOB B CBETE TEOPUU CTPOCHHUS

aToMa. 3aKOHOMEPHOCTH NU3MEHEHUs CBOWCTB B
MOJTPYNIax U MEPUO0/Iax, BaJICHTHBIE
anekTponsl. [lonoxenune Bogopona B IICXD.
3HadeHue nepuoandeckoro 3akona u [ICXD
J.. Menneneesa Juist pa3BUTUS HAYKU U
OHUMaHHS XUMUYECKOH KapTHHBI MUPA.

-yCTaHABJIMBATh  NPUYMHHO-CJICICTBCHHBIC  CBS3U
MEXIy CBOWCTBAMH BEIECTBA, €ro COCTaBOM H
CTPOCHHUEM,;

- IPUMEHSATH IpaBUia MEXIYHAPOIHON
CHUCTEMaTUYECKON HOMEHKJIATyphl KaK CPEeACTBA
pazIUYEHUs U UICHTU(DUKAIIMN BEIIECTB MO UX
COCTaBY M CTPOEH HI0;

- COCTaBIIATh MOJICKYJIIPHBIE U CTPYKTYpPHBIE
(hopMyITbI HEOPraHUYECKUX U OPTraHMUECKUX BEIIECTB
KaK HOCUTeNe HHPOPMAIIMH O CTPOSHUHU BEIECTBA,
€ro CBOMCTBAX M MPUHAUIEKHOCTH K ONPEIEIEHHOMY
KJIaCCy COCTMHEHUM;

- OOBSICHSATH NMPUPOAY U CIIOCOOBI 0Opa30BaHUS
XUMUYECKOMN CBSI3U: KOBAJIEHTHOM (MOJISPHOM,
HETOJISIPHOM), HOHHOM, METAJNTHIECKOH, BOJTOPOHOM
C LETBIO0 ONPEICTICHUS] XUMUUYECKON aKTUBHOCTHU
BEILIECTB;

- XapaKTepu30BaTh GUNIECKUE CBOMCTBA
HEOPTraHMYECKUX U OPTaHUYECKUX BEIIECTB,
yCTaHABJIMBATh 3aBUCUMOCTh (PH3MYECKHUX CBOMCTB OT

- HHTCPIIPECTHUPOBATDL JJaHHBIC O COCTABC U
CTPOCHUHN BCUICCTB, MOJYYCHHBIC C IOMOIIbBIO
COBPEMCHHBIX (bPISI/IKO-XI/IMI/IT-IGCKI/IX METO/IOB,

- OTHUCHIBATh COCTOSIHUE AJIEKTPOHA B aTOME Ha
OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUUECKUX
NPEICTaBICHUN O CTPOCHUHU aToma st
00BSCHEHHSI PE3YAbTATOB CIIEKTPAIBHOTO aHAN3a
BEIICCTB,




TUTIA KPUCTAJUIMYECKON PEIIeTKH;

- XapaKTepu30BaTh 3aKOHOMEPHOCTH U3MEHEHUS
XUMHYECKHUX CBOMCTB MPOCTHIX BEMIECTB, BOJIOPOIHBIX
COCTMHEHUH, BBICIINX OKCHJIOB ¥ TUAPOKCHIOB;

- IPUBOJIMTH IPUMEPHI XUMHUCCKUX PEaKIIHH,
PaCKpBIBAIOIIUX XapaKTePHbIC XUMHUECKHE CBOUCTBA
HEOPraHMYECKUX ¥ OPTaHUYECKUX BEUIECTB C LETbIO
WX WACHTH(PUKALMKA B 00BSICHEHUS 00J1acTH
MIPUMCHCHHS;

Tema: Ctpoenue BemecTBa - 21 yac.
XuMHUecKas CBsI3b: HOHHAsS, KOBAJICHTHAS,
MeTaJUIMYecKasi, MEXaHU3Mbl €€ 00pa30BaHusl.
Bonoponnas xumunyeckas

CBSI3b: MEKMOJIEKYJISIpHAs U
BHYTpUMOJeKyisipHas. [lonumepsi,
[InacTMaccel: TepMOILIIaCTMACCHI,
TEPMOPEAKTOIIACTMACCHI, TOJIUITHUIIEH,
MOJITIPONUIIEH, TOJUCTUPOIT,
NOJMBUHWIXJIOPpUA. VICKycCTBEHHBIE U
CUHTETUYECKUE BOJIOKHA, 371aCTOMEPHI.
ArperatHoe COCTOSIHHE BEUIECTB, 3aKOH
ABorajipo, MOJSIpHBIN 00beM ra3oB. Kumakoe
cocTtosHue BemiecTBa. JKECTKOCTh BOBI U €€
ycTpaneHue. KpyroBopoT BoJibI B

npupoze. TBEpAOE COCTOSTHUE BEILIECTBA.
Kpucrannmuueckue u amopdusie. JlucnepcHas
CHUCTEMA, TE€TEPOTCHHbBIE U TOMOTEHHEIE, ,
rpyOOAKCTIEPCHBIE CUCTEMBI: KOJLTOUTHBIN
pacTBOp, 30JIb, CYCIIEH3Hs, IMYJIbCUS, a3PO30JIH,
abdext Tungans, reiap, Koaryasius,
cunepesuc. Cocras BenjectBa. CMmecu. 3aKoH
MOCTOSIHCTBA BEIIECTBA, MAacCOBasi U 00bEMHAs
JI0JIsI KOMIIOHEHTA B CMECH, MacCOBast 101151
PacTBOPEHHOIO BELIECTBA, MaccOBast 10
MPOAYKTA PEaKlUu, MOJISIPHASI KOHIIEHTPALIUS .

- yCTaHaBJIMBaTh IPUYMHHO-CIIC/ICTBEHHBIE CBSI3U
MEXIy CBOWCTBAaMH BEIIECTBA, €ro COCTaBOM U
CTPOCHHEM,;

- IPUMEHSTH TIpaBUjIa MEXIYHAPOIHOM
CUCTEMAaTUYECKOM HOMEHKJIATYphl KaK CPEICTBA
paznuyeHus U UICHTU(DUKAIIMN BEIIECTB M0 UX
COCTaBy U CTPOCHHUIO;

- COCTaBIIATh MOJIEKYJIIPHBIE U CTPYKTYpPHBIE
(hopMyITbI HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB
KaK HOCUTEJICH HHPOPMAIIMK O CTPOSHUHU BEILECTBA,
€ro CBOMCTBAX U MPUHAUIEKHOCTH K ONPEICIEHHOMY
KJIaCCy COCTMHEHUM;

- OOBSCHATH MPUPOJTY U CITIOCOOBI 00pa30BaAHMS
XUMHYECKON CBS3U: KOBAJIEHTHOMU (TIOJSIPHOH,
HETIOJISIPHOI),

- MOHHOM, METaJUTMYECKOM, BOJOPOJHOM C LETBIO
OTIpe/IeTICHUsI XUMUYECKON aKTUBHOCTHU BEIIIECTB;

- XapaKTepu30BaTh GU3NYECKUE CBOKCTBA
HEOPTraHMYECKUX U OPTaHUYECKHUX BEIECTB,
YCTaHaBJIMBATh 3aBUCUMOCTh (DU3UUYECKUX CBOMCTB OT
THUIa KPUCTAJUTMYECKOH PEIIETKH;

- HUHTCPIIPETUPOBATH JAHHBIC O COCTAaBE U
CTPOCHUHN BECUICCTB, IMTOJIYYCHHBIC C IOMOIIBIO
COBPCMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX METO/IOB,

- OIMCHIBAaTh COCTOSIHME AJIEKTPOHA B aTOME Ha
OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHUYECKUX
IpeACTaBIECHUI O CTPOEHUH aToMa JUIsl
00BSACHEHHSI PE3YAbTATOB CIIEKTPAIILHOTO aHAIN3a
BELIECTB;

- XapaKTEepPU30BaTh POJIb a30TOCOAEPIKAIINX
TeTEPOLUKINYECKUX COCTMHEHUM U HYKJIEMHOBBIX
KHCJIOT KaK BaXKHEHIINX OMOJIOrHYECKH aKTHBHBIX
BEIICCTB,

- IPOrHO3UPOBATH BO3ZMOKHOCTh MPOTEKAHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINH,
JeKaluX B OCHOBE IPUPOIHBIX U
IPOU3BOJICTBEHHBIX ITPOLIECCOB.




Tema: Xumuyeckue peakuuu - 16 yacos.
[TonsTue o xumuyeckou peakuuu. Peakunu,
uaymue 6e3 N3MEHEHHS COCTaBa

BEIECTBA. AJUIOTPOIIHS, U30MEPHI, PEAKIUS

- XapakTepu30BaTb 3aKOHOMEPHOCTH HW3MEHEHUSA
XUMHUYECKHUX CBOKCTB MPOCTHIX BELIECTB, BOJOPOIHBIX
COEMHEHMH, BBICUIMX OKCUJIOB U TUIPOKCHJIOB;

- TPUBOJUTH MPUMEPHl XUMHUYECKUX PEAKIIHH,

- CAMOCTOATCIIbHO TNIAHUPOBATh U NPOBOAUTH
XUMHYECKUE IKCTIEPUMEHTBI ¢ COOTIOICHUEM
npaBuiI 0€30MacHOM pabOTHI C BEIMIECTBAMH U
1a00paTOPHBIM 000PYIOBAHUEM;

uzoMepuzanuu. Peakuuu coequHenus,
pasnoXKeHus, 3aMeIeHus, OOMeHa,
HeWTpanu3auuu, npaBuiio beprone, 3x30- 1
9HIOTEPMUYECKUE PEAKIIUHU, TeIIOBON dPeKT
XUMHYECKON peaKlnu, TePMOXUMUYECKUE
ypaBHeHUs. CKOPOCTh XMMUYECKOHN peaKIlni,
MOJISIpHAs KOHIICHTpALIKs, XUMUYecKast
KMHETUKA, TOMOTE€HHBIE U TeTEPOreHHbIE
peakuuu, npaBuio Bant-I'odda. Katanms,
KaTanu3aTopsl, (PepMEHTbI, UHTMOUTOPBHI.
HeoOpaTtumblie 1 00paTuMble XUM. peaKiy,
XHUMHUYECKOe paBHOBecue, npuHuui Jle-
[HaTenbe. PacTBOprMBIE U HEPACTBOPUMBIE
BELIECTBA, 3JIEKTPOIUTHI, HEAIEKTPOJIUTHI,
CHIIBHBIC U CITa0BIe SJICKTPOJIUTHI, TEOPHUS
ANIEKTPOJIUTUYECKON JUCCOIMAIINY, PEAKIIHS
ruapatanud. ['uaponus, HeoOpaTUMBIN U
00paTUMBIN TUIPOIIU3, IETOYHOU THAPOIIH3.
OBP, creneHb OKUCIEHUS, OKUCIHUTEND U
BOCCTAHOBUTEIb, OKHCIIEHUE U
BOCCTaHOBJICHHE. DJIEKTPOJIU3,
JJIEKTPOJINTUYECKOE paUHUPOBAHHE
rajgbBaHOIUIACTHKA, XPOMHUPOBAHNUE,
HUKEJIUPOBAHUE.

PacKpBIBAIOIIUX XapaKTEPHbIC XUMHUYCCKHUE CBOMCTBA
HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB C IICIBIO
UX uaeHTUDUKAIMM W OOBSICHEHHs  00JiacTh
MIPUMCHCHHS;

- ONpENeNSITh MEXaHW3M PEaKIMH B 3aBHCHMOCTH OT
ycaoBUH  e€  TpOBEACHHS W IPOTHO3MPOBATH
MPOTEKAHHE XUMHUYECKOW peaklUd Ha OCHOBE THIIA
XMMHYECKON CBSI3M U aKTUBHOCTH PEarcHTOB;

- yCTaHaBJIMBATh  3aBUCUMOCTb  PEAKIIMOHHOMU
CIIOCOOHOCTH  OpPraHMYeCKUX  COCJAMHEHHUH  OT
B3aMMHOTO BIIUSIHHS aTOMOB B MOJICKYJIaX C IEINbIO
MIPOTHO3UPOBAHHMS ITPOAYKTOB PEAKIIHH;

- YCTaHABIIMBATh 3aBUCHMOCThH CKOPOCTH XHMHYECKON
PeaKIuy U CMEIICHUS XUMUYECKOTO0 PaBHOBECHSI OT
pa3IMYHbIX (DAKTOPOB C IENIBIO ONPEACIICHHUS
ONITHUMAJIBHBIX YCIIOBUW MPOTEKAHUS XUMHICCKUX
MIPOIIECCOB,;

- (hopMynHUPOBATH LI€J]Ib UCCIEIOBAHUS, BBIABUIATh
Y DKCIIEPUMEHTAIBHO IIPOBEPSATH TUIIOTE3BI O
XMMHMYECKUX CBOMCTBAX BEILECTB HA OCHOBE UX
COCTaBa M CTPOEHHS, O CIIOCOOHOCTH BELIECTB
BCTYIATh B XUMUYECKUE PEAKLIUHU, O XapaKTepe U
IIPOJYKTaX XUMHYECKUX PEaKLUK;




Tema: BemecTBa u ux cBoiicTBa - 20 yacos.
Mertamisl 1 X cBoMcTBAa. MeTamiorepmus,
KOPPO3HS METAJIOB, CTIOCOOBI 3aIIUTHI OT
KOppo3uu. HemeTalisl 1 UX OKUCIUTEILHO-
BOCCTaHOBUTEIbHEIC

cBoiicTBa. Ayutotponus. KUCIOThI: cepHas,
a30THasl, COJIsTHAs M YKCYCHAsl, UX BaKHEHIINE
cBoiictBa. OcHoBanus. Kimaccudukanus
OCHOBAaHUM, XUMHYECKHE CBOUCTBA
ocHoBanuil. Conu. CpeHue COU, KUCIbIE COJIH,
OCHOBHBIE coiu. ['eHeTHueckas CBsI3b MKy
KJIACCaMU HEOPraHUYECKHX U OPTraHUICCKUX
COC/IMHEHU.

- HCIIOJTL30BaTh METO/IbI HAYYHOTO TIO3HAHUS: aHAIIN3,
CHHTE3, MOJCITMPOBAHUE XUMHUECKHUX MTPOIIECCOB U
SIBJICHUH MIPH PEIICHUH yIeOHO-HCCIICI0BATEIbCKUX
3aj1a4 0 U3YYCHUIO CBOWCTB, CIIOCOOOB MOJYyICHUS U
pacro3HaBaHus OPraHUYECKUX BEILECTB;

- IPUMEHATH IpaBUiIa OE30MaCHOTO OOPALICHUS C
€IKUMH, TOPIOYMMHU ¥ TOKCHYHBIMHU BEILIECTBAMH,
cpeacTBaMu OBITOBOW XHMUW;

- OCYIIECTBIISATH MIOUCK XUMUYECKOH HH(POPMAIIHH TIO
Ha3BaHUAM, UACHTH(DUKATOPAM, CTPYKTYPHBIM
(dhopmynam BelecTs;

- KPUTUYECKH OLICHUBATh U UHTEPIIPETHPOBATh
XUMUYECKYI0 HH(OPMALIUIO B CPEICTBAX MACCOBOM
uHpopmalmu, pecypcax MHTepHeTa, HaydHO-
MOTMYJISIPHBIX CTAThSX C TOYKHU 3PEHHS €CTECTBEHHO-

-CaMOCTOSITETIHHO TUIAHUPOBATh M TIPOBOIUTH
XUMUYECKHE SKCIEPUMEHTHI ¢ COOII0IeHNEM
npaBui 0€30MacHON paboOThI C BEIIECTBAMH U
1abopaTOpHBIM 000pPYIOBaHUEM,

- UHTEPIPETHPOBATH IAHHBIE O COCTABE U
CTPOCHUY BEUIECTB, TOJTYUYECHHBIE C TOMOIILIO
COBPEMEHHBIX (PU3UKO-XUMHUUECKUX METOOB; —
OTIHMCHIBATH COCTOSTHHE AJIEKTPOHA B aTOME Ha
OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX
IpEACTaBJICHUI O CTPOCHUH aTOMa JIs
0OBsICHEHUSI PE3yNIbTATOB CIIEKTPAIBHOTO aHAIN3A
BEIIICCTB;

- XapaKTepHU30BaTh POJIb a30TOCOCPIKAIIIX
TeTePOIMKINYCCKUX COCTMHCHUN 1 HYKJICHHOBBIX
KHCIIOT KaK BaKHEHITNX OMOJIOTHYECKH aKTHBHBIX

Hay4YHOU KOPPEKTHOCTH B LIE€JISAX BBISBICHUS
OLIMOOYHBIX CYKIEHUI U (GOPMUPOBAHUS
COOCTBEHHOM MO3ULINY;

- YCTaHaBJIMBATh B3aUMOCBSA3HM MEXAY paKkTaMu U
TEOpHel, MPUUUHON U CIEICTBUEM IIPU aHAIIU3E
MpoOJIEMHBIX CUTYalluii 1 000CHOBAaHUU
IIPUHUMAEMBbIX PEIIEHUI HA OCHOBE XUMUYECKHX
3HAHWH,

- NPEJCTaBJIATH MYTH pEeIIeHUs II100aIbHbBIX
po0JjIeM, CTOSIIUX Mepel YeTOBEYECTBOM, U
MePCIEKTUBHBIE HATIPABIECHUS Pa3BUTHS XUMUUYECKUX
TEXHOJIOTUH, B TOM YUCIIE TEXHOJIOTUM CO3JaHMs
COBPEMEHHBIX MaTEPUAJIOB € PA3INYHBIMU
CBOICTBaMH, 3HaTh BO30OHOBJIsIEMbIE UCTOUYHUKHU
CBIPBS U CTIOCOOBI YTUIIN3ALUU TPOMBILIUIEHHBIX U
OBITOBBIX OTXO/IOB.

BEIICCTB,

- MPOTHO3UPOBATh BO3MOXHOCTH ITPOTEKAHUS
OKHCITUTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITUH,
JSKAIIUX B OCHOBE MPUPOJIHBIX U
MPOU3BOACTBEHHBIX MTPOIIECCOB.




Tema: XuMHUA ¥ KU3HB - 3 4yaca.
[TpoGieMbl, CBS3aHHBIC C TPUMEHCHHEM

JIeKapCTBEHHBIX MpenaparoB. XUMHUA U MUIIA.

KamopuitHOCTh KUpPOB, OCIIKOB M YIJIEBOJIOB.
XUMUS B IOBCEIHEBHON »XU3HU. Moroiue u
YHUCTALINE

cpenctBa. [IpaBmiia Ge3zomacHoOi pabOTHI CcO
cpencTBaMu OBITOBOM XUMHHU . XUMHUYECKUC
BEIISCTBA

KaK CTPOUTEIbHBIC U MOACIOYHBIC MaTCPUAIIBI.
BemectBa, ucnonbp3yembie B moaurpadum,
JKMBOITHCH,

- IPUMEHSTH TpaBHIia 6€30MaCHOTO OOpaIIEeHHS C
€KUMHU, TOPIOYMMH U TOKCUYHBIMH BEIIECTBaMHU,
cpeacTBaMu OBITOBOM XUMUU;

- OCYIIECTBIISATh OWCK XUMUYECKOH HHPOpMAIIHU TIO
Ha3BaHUSIM, UICHTHU(PHUKATOPAM, CTPYKTYPHBIM
(dbopMynaM BeIeCTB;

- KPUTUYECKHU OLICHUBATh U UHTEPIIPETUPOBATH
XUMHYECKYI0 MH(POPMAIIHUIO B CPEJICTBAX MACCOBOM
uHdopmanuu, pecypcax MHTepHEeTa, HAYIHO-
MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHHS €CTECTBEHHO-
Hay4YHOU KOPPEKTHOCTH B IIEJISX BBISIBICHUS
OmMOOYHBIX CYKACHUN U (POPMHUPOBAHUS
cOOCTBEHHOMN MO3HUIINHY,

- YCTaHaBIUBAaTh B3aUMOCBS3H MEXKAY haKkTaMu U
TeopueH, MPUINHON U CIIEACTBUEM IIPU aHATIHN3E
MpOOJIEMHBIX CUTYaIUi U 000CHOBAHUU
MIPUHUMAEMBIX PEIICHUN Ha OCHOBE XUMUUYECKHUX
3HAHUH,

- MPEJCTABIATH MYTH PEIICHUS TJI00ATBHBIX
po0JjieM, CTOSIINX Mepel YeTOBEYECTBOM, U
MEePCIIEKTUBHBIC HATIPABIICHUS Pa3BUTH XUMUUYECKUX
TE€XHOJIOTHH, B TOM YUCJIE TEXHOJIOTUN CO3/IaHMS
COBPEMEHHBIX MaTEPHAJIOB C Pa3TUYHBIMU

- (hOpMyIHPOBATH 11EJIb UCCIICAOBAHNUS, BBIIBUTATh
U SKCTICPUMCHTAJIBHO NPOBCPATH THIIOTE3BI O
XUMHUYECKHX CBOMCTBAX BCIICCTB HA OCHOBEC UX
COCTaBa M CTPOCHHSI, O CIIOCOOHOCTH BEIIECTB
BCTYNAaTh B XMMUUYECKHE PEAKIMHU, O XapaKTepe u
MPOAYKTaX XUMUYECKUX PEAKLIUI

- CAMOCTOSITEJILHO TJIAHUPOBATH M POBOIUTH
XUMHYECKHE SKCIIEPUMEHTHI C COOITI0ICHUEM
npaBwil 0€301MaCHOM PabOTHI C BEIIECTBAMU H
n1abopaTopHbIM 000PYIOBAHUEM;

- HHTEPIPETUPOBATh JaHHbBIC O COCTABE U
CTPOCHUHN BCUICCTB, MOJYYCHHBIC C IOMOIIbBIO
COBPCMCHHBIX (1)I/I3I/IKO'XI/IMI/I‘-IGCKI/IX MCTOI0B,

- OMUCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME Ha
OCHOBE COBPEMECHHBIX KBAHTOBO-MEXaHUYECKHX
IPEIICTABIICHUI O CTPOCHUH aTOMa JIJIsI
0OBSCHEHUS PE3YJIbTATOB CHEKTPAIBHOTO aHATH3a
BEICCTB;

- XapaKTepU30BaTh POJIb A30TOCOICPIKAIINX
TCTCPOUUKINICCKUX CO€ZII/IHGHI/II>'I 1 HYKJICUHOBBIX
KHCJIOT KaK BaXXHEHIINX OMOJIOrNYECKH aKTUBHBIX
BEIIECTB;

- TIPOTHO3HPOBATHh BO3MOYKHOCTH MPOTEKAHHS

CBOIZCTB&MPI, 3HATh BO300OHOBIISIEMbIC UCTOYHUKHI
CBIPpbA U CITOCOOBI YTUJIn3alyu IPOMBIINIJICHHBIX U
OBITOBBIX OTXOOO0B.

OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINH,
JeKaluX B OCHOBE IPUPOIHBIX U
IPOU3BOJICTBEHHBIX ITPOLIECCOB.




KanennapHo-temaTnueckoe NJaHMPOBaHUE
mo xumuM B 11 kiacce

Neri/m | Ne Tema ypoka Jlara
TeMbl B
paszene TUTaH ’ (akr
Tema 1. CTpoeHue aToma - 64.
1 1 BBoanbiit uncrpykraxk nmo OT. CrpoeHnue atoma
2 2 CocTosiHME AJIEeKTpOHA B aTOME. DJIEKTPOHHbIE KOH(UTypalluy B aToMax
3 3 BanenTHble BO3MOKHOCTH aTOMOB XMMHYECKHUX 3JIEMEHTOB
4 4 [leproauyeckuii 3aKOH U EPUOANUECKAsE CUCTEMA IJIEMEHTOB
JI..MenneneeBa B CBETE YUCHUS O CTPOEHUU aTOMa
5 5 3HaveHHE MEPUOIUIECKOTO 3aKOHA U epuoandeckoit cucrems [1.1.
MemneneeBa sl pa3BUTHS HAYKU U IOHUMAaHUSL XMMHYECKON KapTUHBI
mupa. *
6 6 O6o6menue: [ICXD u 371eKTPOHHOE CTPOEHUE aToMa™
Tema 2. CTpoenne BemectBa - 21.
7 1 NoHHas cBs3b. IOHHBIE KPUCTAIIIMYECKUE PEILIETKH.
8 2 KoBanentHas cBsi3b . ATOMHBIE U MOJIEKYIISIPHBIE KPUCTAJUIMYECKHE
pelmeTKu
9 3 Meranndeckas CBsi3b MeTalinuecKkue KpUCTaIUTMYECKHE PEIIeTKH
10 4 BonopoiHas cBsI3b.




11 5 Enunas npupoga XuMUuecKux cBsizen™

12 6 [ToymuMepsl opranrdeckre U Heopranudeckue. [lmactMmaccsr

13 7 Bomokna

14 8 ["a3000pa3HoOe COCTOSIHUE BEIIECTBA.

15 9 MoutsipHbIii 00BEM Ta30B

16 10 OObEMHAs 01T KOMIIOHEHTA ra30BOM CMECH U PacuéThl ¢ e&
HCIOJIb30BaHUEM

17 11 Baxneiimue npencraButenu razon: Hz, Oz, NHs, C2Hz2, C2Ha4,
Osaropojiabie ra3er, CHax

18 12 [TP Nel « ITonyuenue razoo0pasHbix BemiecTB. Jloka3aTenbCTBO X
HATAYUS). >

19 13 JKunkoe cocrosiHue BeleCTBa.

20 14 JXKeéctkocTp Bosibl U criocoObI e€ yerpanenus. JI/P "CriocoOsl ycTpaneHus
JKECTKOCTH BOIBI*

21 15 TBeproe cocTosiHME BELeCcTBa.

22 16 JlucriepcHble CUCTEMBI.

23 17 WctunHbIE pacTBOPBI.

24 18 MaccoBas 107151 pacCTBOPEHHOTO BEIIECTBA

25 19 Pemenue 3a1a4 Ha MOJISIPHBIA 00BEM r'a30B U MACCOBYIO JIOJIO
pacTBOPEHHOTO BEIIECTBA

26 20 O06o01IeHre: CTpPOCHHE BemecTBa™




27 21 KontponpHas pabota 1o treme: «CTpoeHHE BEIIECTBa»
Tema 3. Xumuyeckne peakuuu - 164.

28 1 Knaccudukanus peakuuii B HSOPraHM4ecKoi 1 opranudeckoi xumuu. JI/p
" 3aBUCUMOCTb CKOPOCTH PEAKLUHI OT pa3Iu4HbIX YCIOBUM

29 2 OO6parumsbie U HeoOpaTuMble peakiuu. [IpaBuno beproie

30 3 CkopocTb XUMHYECKHX peakiuii. @akTopsl ee 3aBucumoctn Kartanus

31 4 VYipakHeHus: CKOPOCTbh peaKklui

32 5 OOpaTHMOCTh XUMHUYECKHUX PEAKIUH, CIIOCOOBI CMEIICHHSI XHMHYECKOTO
paBHOBECHS

33 6 YnpakHEHUs: XHMUYECKOE PABHOBECHE

34 7 Hayunsle npuHIUIIBEI IPOXU3BOACTBA HA IPUMEPE CUHTE3a aMMHAKA WIIH
CEpHOI KHCIOTHI*

35 8 PoJib BO/IBI B XUMUYECKUX PEAKIUAX DIIEKTPOIUTHUECKAS AUCCOLUAIINS.

36 9 I'unponus coneit

37 10 ['unposn3 opraHMYeCcKuX BEIIECTB .

38 11 Crenenp okucneHus. OKUCIUTETBHO -BOCCTAHOBUTEIIbHbBIE PEAKIIHH.

39 12 Cocrasnenrie OBP ¢ momo1ibio 35eKTpoHHOTO OanaHca

40 13 DJIEKTPOJIN3 PacTBOPOB U PACIUIaBOB coliel .JIIpakTrnueckoe mpuMeHEeHHE
AEeKTpoJn3a. >

41 14 [IpakTuyeckas pabora Ne2. Perienue skcriepuMEHTaIbHbBIX 33J1a4 110 TEMe

TUIPOJIN3




42 15 O06o0meHne TemMbl: «XUMHYECKUE PEAKITHI. *
43 16 KontposbHas padoTa nmo teme: «XHUMHUYECKUE PEAKITHI.
Tema 4. BemecTBa u ux cBoiicTea - 204.

44 1 [Tonoxxenne MetamuioB B cucrteme. OCOOCHHOCTH CTPOEHHSI AaTOMOB.
Merannuyeckas CBs3b.

45 2 OO6mmue criocoOb! oydeHust MeTauioB. CBOMCTBA METAJLIOB.

46 3 Koppo3sus metaios.

47 4 OKcubl U THAPOOKCHU Tl METAJIIIOB.

48 5 Oco0eHHOCTH METAJIIOB MIOOOYHBIX MTOATPYIII.

6 CemuHap no Teme «MeTtamibi».*

49

50 7 [TonoxkeHne HEMETAUIOB B CHUCTEME, OCOOEHHOCTH CTPOEHHS aTOMOB,
AITOTPOTHSL, XUMHUECKHE CBOMCTBA.

51 8 Bonopoasbie  coemMHEHHMS ~ HEMETAUIOB  (CEpPOBOJOPOJ,  aMMHAK,
METaH,XJIOPOBOIOPO/).

52 9 Kucnotel oprannueckue m Heopranuueckue. Kraccudpuxanus
KHCJIOT.

53 10 [Tpaktuyeckas padora Ne 3 «XuMU4eCKHEe CBOWCTBA KHCIOT». ™

54 11 OcnoBanus. Ux knaccudukanus.

55 12 CBoiicTBa OCHOBaHMIA.

56 13 AmdoTepHble OpraHiYecKre 1 HEOPraHMYECKUe BEIeCTBa.




57 14 Comu. Knaccudukanus u cBoWcTBa CoJieil.
58 15 [TpakTrueckas pabora Ne 4 «PeieHne SKCIEpUMEHTAIBHBIX 3a71a9».
59 16 [Mpaktuueckass pabora Ne 5 «KauecTBeHHBIC peEakIMd HA KAaTHOHBI U
AHUOHBI». ™
60 17 I'eneTnueckas cBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX BEIIECTB.
61 18 I'enernyeckas cBsA3b MEXKAY KJacCaMHU OPraHUYECKUX BELIECTB. ™
62 19 O6o6mmenue. [ToaroroBka kK KOHTPOJIBHOH padoTre.™
63 20 KonTpoapHas pabora mo teme «BelecTBa U X CBOMCTBAY.
Tema 5.. XuMus v Ku3Hb - 34.
64 21 XuMus ¥ 3KoJIorus. ™
65 22 Xumus B ObITY. >
66 23 XuMHS U 370pOBBIN 00pa3 KHU3HU. ™
67 24 IIpomexyrouHas arrectanus B pOpMe UTOTOBOTO KOHTPOJILHOTO TECTA.
68 25 Ananus3 npoMeKyTO4HON aTTeCTalUu.

MaTepuajibHO-TeXHHYECKOe ofecreueHne y4eGHOro npeamera

YueOHO-MeTOANYECKAsI IUTEpPaTypa

Ne

ABTOD

Hassanue M3narenscTBO

TI'on n3ganns

OCHOBHas




1. O.C.I'abpuensin Xumus 11 knacc Mockaa. «JIpoda» 2019
2.
JOMOJTHHUTEIbHAS
1.
2.

IleuaTHBIE MOCOOMA

HaunmenoBanue

KomnuectBo

Tabnuyor.

Onextposu3 pactBopoB xiopuaa meau(ll)

Psn nanpsixkeHus MeTamioB

I'maponn3 BOOHBIX pacTBOPOB COJIEH

[EEN

DIEKTPONPOBOAHOCTH PACTBOPOB

HepI/IO,I[I/I‘leCKaSI CHUCTEMa

PaCTBOpI/IMOCTL BCIICCTB B BOAC

AmdoTepHbIe 'HIPOOKCHIBI

PaCHI)OCTpaHeHHOCTI) XUMHUYCCKUX 3JICMCHTOB

N3omepus

Howmenknarypa coneit

bunapHbIE COeTMHEHUS

CreneHp OKUCIECHUS

Crtpoenue aToMa

BanentHocts

XuMHU4YecKas CBA3b

I'enermueckas cBSI3b KJIacCOB HCOPraHNYICCKUX COEIMHEHUI

KpI/ICTaJ'I.III/ILIeCKa}I peUICTKa MCTAJIJIOB

[Tonyuenue anOMHUHUS B 3JIEKTPOIU3EPAX

DAEeKTPOIU3 B METAJUTYPTHH

Xumuyeckasi Koppo3ust

R I I I




CriocoObI 3alIMTEL OT KOPPO3UH

[IpuMeHeHue 351eKTpoIn3a

AmdoTepHbIe THIPOOKCHIBI

TanpBannyeckuii 3JIEMEHT

Psan nanpsoxenus: MmetasnioB

XHUMHYECKHAE CBOMCTBA METAJJIOB

[Tpumenenue kapOoHaTa HATPUS

HpOI/ISBO,I[CTBO aMMMaYHOM CCIIUTPHhI

[Tpon3BOACTBO a30THOM KUCIOTHI

[IpuMeHeHne a30THOM KHUCIIOTHI

CuHTE3 aMMHaKa

[IpumeHeHne ammuaka

I'maponn3 BOOHBIX pacTBOPOB COJIEH

3aBUCUMOCTb JIMCCOLIMALMU THIPOOKCHJIOB OT 3apsia M paauyca
aToMa

N I I I I e i

DIEKTPONPOBOAHOCTH PAaCTBOPOB

[Ipou3BOICTBO CEpHON KUCIIOTHI

HpI/IMeHeHI/Ie XJIopa

Hepnonnqecxaﬂ CcucTeMa

HpI/IMeHeHI/Ie THAPOOKCHUAA HATPUA

IIpuMeHeHne CepHOM KUCIIOTHI

[IpuMeHeHne COSTHON KUCIIOThI

MOI[GJ'II/I ATOMOB HEKOTOPBIX 3JICMCHTOB

TI'enermueckas cBSI3b KJIacCOB HCOPraHNn4CCKUX COC}II/IHCHI/Iﬁ

N I I I

NHpopManMOHHO-KOMMYHHKATHBHbBIE CPEICTBA

HanmenoBanue KomnuaecTBo

OJEeKTPOHHBIA  HOCHUTEIb «H(pOYPOK» (Bumeoctoxertsl, | 1
IPE3CHTAIIMHU, TECThI)




JKPaHHO-3BYKOBbIE MOCOOUS

HaumenoBanue KonunuectBo
Texnuuyeckue cpeacrBa o0y4eHust

HaumeHnoBanue KosnuectBo
KommbroTep 1

Hoyroyx 2

IInanmer 4

[IpunTep 1

Kononku 1 KoMIUIeKT
MenaunanpoekTop 1
HHTepakTuBHAs JOCKa 1
Y4eOHO-TpaKkTHYECKOE U Y4eOHO-1a00paTOpHOEe 000pyA0BaHHUE
HaumenoBanue KonuyectBo
Touka Pocra «l{udpoBas nabopatopusi yaeHudeckas» (Xumusl. . .) 2




Touka Pocma  KoMmieKkT mnocyabl M 000pyl0BaHUSl A
YUeHHYeCKHX ONMbITOB.

[TaTuB 1a00paTOPHBINA XUMUYECKHM

Hab6op uamex [leTpu

Habop MHCTpYMEHTOB NpenapoBaIbHBIX

Jloxkka 11 C)KUranus BEIIECTB

Crynka apdopoBas ¢ mecTuKoM

HaGop 6anok mjist xpaneHus TBepapix peakTuBoB (30 - 50 M)
Hab6op ckisiHok ((h1akoHOB) 1U1st XpaHEHUS] paCTBOPOB PEAKTHBOB
Ha6op npubopox (ITX-14, I1X-16)

[TpubGop it mOTy4IeHUs Ta30B

CnuproBka

["oprouee it CHUPTOBOK

dunprpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Manoyka cTekIsHHAS (C PE3UHOBBIM HAKOHEYHUKOM)
Yameuka /15 BeIapuBaHusl (BbIMAPUTEIIbHAS YallIeyKa)
Mepubiii uauHAP (IIACTHKOBBIN)

Boponka creknsiHHas (Manas)

Crakan crexknsaabii (100 m)

l"a300TBOTHAsI TPyOKa

Touka Pocma ]JleMOHCTpauMOHHOE 000pPy/10BaHue
CocraB KOMILIEKTA:
Cronuk nogbeMHublt Haznauenue: cOopka yueOHBIX YCTaHOBOK,
pa3mep cronentHuibl: He MeHee 200*200 MM, TTaBHBINA MOIBEM C
MIOMOIIbIO BUHTA: HATHMUYUE
[lItatns JIEMOHCTPALIMOHHBIN XUMUYECKHMN:

Ha3nauenue:
JEMOHCTpalus MpruOOpPOB U YCTAHOBOK, ONOPA, CTEPKHU, JIAIIKH,
MY(]TbI, KOJIbLIA: HAIMYKHE, BOZMOXKHOCTh 3aKPETJIEHUS 3JIEMEHTOB Ha
pa3IMYHON BBICOTE: HAIMYME AMNmapar Juisl IPOBEAECHUS XUMHUECKUX
peakuuii: HazHaueHune: 1eMOHCTpanus XUMUYECKUX PEAKIUH,
HOTJIOTUTEIb AapOB U ra30B: HAIWYKE, MaTepUall KOJIObI: CTEKIIO
HaGop nnst snexkTponu3a qeMoHCTpannoOHHBIN: HaznaueHue:




U3y4CHHE 3aKOHOB JIEKTPOJIN3a, COOpKa MOJIENTN aKKyMYJIsTOpa,

€MKOCTB. HAJTMUHUE, HIIEKTPOIbI: HAJTHIUE

KoMmmiiekt  mepHBIX  KOJIO  Mamoro  oObema:
Hasnauenue:

JEMOHCTPAIMOHHBIC OMBITHI, 00beM Ko0: oT 100 Mt 1o 2000 mu,

KOJMYECTBO KoJO: He MeHee 10 mT., MaTepuan KoJd: CTEeKIIO

Ha6op ¢unakonos (250 - 300 M1 yist XpaHEHHsT PACTBOPOB

peakTrBOB). Ha3HaueHue: XpaHeHHe PaCTBOPOB PEaKTHBOB,

KOJIM4ecTBO (hirakoHOB: He MeHee 10 mT., MmaTepuai

(h1aKOHOB:CTEKJIO TPOOKA: HATUYUE

[Tpubop TUIst OTIBITOB IO XMMHHU C JIEKTPHUECKUM

TOKOM

Komnekuun: 'panut 1
Komnekuun: MuHepaisl ¥ TOpPHBIE TOPO/IBI 2
Boponku ¢apdopossie 8
Humuaapst Ha 100 Mot 8
Konbs! paznuunble 15
Crynka u nectuk GaphopoBbie 20
Turmu dapdopoBbie C KpbIITKaMH 10
Jepxarens 11 mpoOUpPOK 10
[TpoOupKH CTEKIISTHHBIE 50
Yamku Ui BeITApUBAHUS 8
Habop cTekisHHBIX TPYOOK 3




Touka Pocma KoMIJIeKT XMMHYECKHX PEaKTHBOB

CocTtaB KOMIUIEKTA:!

Ha6op «KucnoTe» (a30THas1, cepHasi, coistHast, oprodochopHas)

Habop «l'uapokcumsl»  (ruapokcun Oapus, THJIPOKCH]T
KaJIus,

THIPOKCH/T KaJIbIIHs, TUAPOKCH]] HATPHS)

Habop «Oxcupl MeTamioBy (aIFOMUHUSL OKCUI, Oapusi OKCH],

xenesa (1) oxena, kampuus okcu, Mmaraus okcun, meau (1) okcu,

IIUHKA OKCH/I)

HabGop «lllenouHble ¥ MIEIOYHO3EMEJIbHBIC METAUIb» (JIUTHH,

HATPHIA, KaIbIU)

HaGop «Metamibly (aIrOMHHUHN, Kele30, MarHuif, Menab, LHHK,

onoBo) HaGop «lllenouHble H MIETOYHO3EMEIBHBIC METaJLTbI»

(7merTHit, HATPUH, KaTbIHIA)

Habop «Orneomnacubie BemectBa» (cepa, pochop (kpacHblit), okcua




bocdopa(V))

HaGop «I" aiorensi» (1o, 6pom)

Hab6op «"anoreHupl» (aarOMUHUS XJIOPUI, aMMOHUS XJIOPU/, OapHst
xnopu, sxenesa (1) xmopun, kamust Hoaua, Kaaus XJIOPU, Kaablus
XJIOpH, JTUTUS Xjopua, Maraus xiaopua, meau (I) xmopua, Hatpus
Opomu, HaTpust GTOPH, HATPUS XIOPHUJI, IIMHKA XJIOPHU]I)

HabGop "Cynwsdatsl, cymbbuabl, cyimbdurer” (amomunus cyibdar,
ammonus cynbdar, xeneza (1) cynedun, xenesa (1) cynsdar, 7-mMu
BOJIHBIN, Kanus cyiabdar, kobamsta (1) cyasdar, maraus cyiasdar,
menu (I1)) cymsdar 6e3Bomubiii, meau (II) cymsdar 5-tu BOHBIIH,
HaTpust Cynbdua, Hatpus cyabduT, HATpus cynbdar, HaTpus
ruApocyabdar, HUKeNs Cynbghar

Ha6op "Kapbonatel" (aMMoHMs KapOoHAT, Kalusi KapOOHAT, MeIu
(1) xapboHaT OCHOBHOI, HATPHS KapOOHAT, HATPUS T'MIAPOKAPOOHAT)

Habop "®ocdarel. Cumukarel” (kamuss MoHOTHApoopTodocdar,
HaTpuss ~ cwimkar  9-TW  BOJAHBIM,  HaTpus  oprtodocdar
TpeX3aMelICHHbIH, HaTpust quruapodocdar)

Ha6op "Aunerarsl. Poganuasl. Coenunenus xene3a” (Kajaus alerar,
kanusi deppo(Il) rexcaumanua, xamus ¢eppo (1) rexcammonun,
KaJIUsl POJIaHU I, HATPHUS alleTaT, CBUHIIA alleTaT)

Ha6op "CoemuHenuss mapranma” (kajaus [epMaHTraHaT, Maprasia
(IV) okcun, maprania (I1) cyasdar, Mmapraiia XJI0pHI)

Hab6op "Coenunenus xpoma' (aMMOHHUS TUXPOMAT, KaJlksl JUXPOMAT,
kanus xpomat, xpoma (I11) xiopun 6-Ti BoAHBI)

HaGop "Hutpatel" (aqrOMHHUS HHUTpAT, aMMOHHUS HHTpAT, Kajus
HUTpAT, Kanblus HuTpat, mead (I1) HuTpar, HaTpus HUTparT, cepedpa

HUTpAT)

Habop "NuaukaTopsr” (maxmowu, METHUJIIOBBII
OPaHKEBBI,

¢enondranenn)

Ha6op "Kucnopoacoaepskaiiie oprannieckue BemecTa’ (areToH,
[JIMUEPUH,  JUATUIOBBIA  3¢up, cOupT  H-OYTHUIIOBBIH,
CIHPT

M30aMUIOBBIN, CIUPT U300YTUIIOBBIN, CIUPT TUIIOBBIN, (PEHOI,

dbopMaiyH, THUIEHTIIUKOJIb, YKCYCHO-3THIIOBBIH 3¢hup)

Habop  "Yrmesomopomsr”  (OeH3WH, TekcaH, HE(Tb,
TOJTYOII,

IIUKJIOT€CKaH)

Ha6op "Kucnots! oprannveckue” (KHCIOTa AMUHOYKCYCHAs,




KHCJI0Ta OEH301HAas, KUCIO0Ta MacisiHas, KUCI0Ta MypaBbHHAs,
KHCJIOTa OJIEMHOBAsA, KUCIOTa NAJIbMUTUHOBASI, KUCIIOTa
CTEapuHOBAs, KUCIIOTA YKCYCHas1, KMCJIOTA 11aBeJieBas)

HabGop "YrieBoabl. AMuubl" (aHWINH, aHWIMH CEPHOKUCIHbIA , -
IJII0K03a, METUJIAMHUH THIIPOXJIOPU]T , CaXapo3a)

Touxka Pocma KoMILIEKT KOJLIEKIUIA U3 CIIUCKA
Haznauenue: 1eMOHCTpallMOHHOE, BUJI YIIAKOBKHU: KOPOOKa,
OTIMCAaHUE: HATNYIHE
CocTtaB KOMIUIEKTA!

Komnexuusa "Bonokua™

Konnekuus "KameHHbIN yroib ¥ IPOAYKTHI €ro nepepadboTku”
Komnexuus "Metamibl u criaBsl”

Komnekuust "Munepaisl u ropHbie moposl” (49 BumoB)
Konnekuus "Munepanbhble ynoopeHus'

Komnekuus "HedTb u mpoayKThl ee nepepaboTKu”
Komnexuus "[lnactmaccer”

Komneknus "Tomwiuso"

Konnexkuus "Yyryn u cranp”

Komnekuus "Kayayx"

Koanekuus "lkana tBepaoctu’
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