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Pabouas yueOHas mporpamMmma

o XuMmnuu
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Cocrasutens: BopodséBa Haraabsa @énopoBHa, yuyureb 0MOJI0rMU M XMMHUH,
BbICIIAA KBAJIN(PUKAIMOHHAS KATErOpust
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IMosicuuTenbHAA 3aIHCKA

Pabouas yueOHas mporpaMmarieziarora pa3padoTaHa B COOTBETCTBUHU C:

- ®enepanbHbIM 3aKk0HOM «O0 oO6pazoBanuu B Poccuiickoit @enepanumy» cr. 2. 1. 9;

- T1peboBanusamu DenepanbHoro ['ocymapcTBeHHOTo 00pa3oBaTEIBHOIO CTaHIApTa
OCHOBHOTO 00111er0 0opazosanus (nanee ®I'OC O00);

- IIpukazom Muno6puayku Poccum ot 31.12.2015 Ne 1577 «O BHeceHMHM HW3MEHEHHH B
denepanbHbIE  TOCYNapCTBEHHBIH  0Opa3oBaTENIbHBIN  CTaHAAPT  OCHOBHOTO  OOMIETO
00pazoBaHUs Y,

- IIucemom Munobpuayku Poccun ot 28.10.2015 r. Ne 08-1786 «O pabouux mporpamMmax
y4eOHBIX IPEIMETOBY

- IlpukazomMunoOpHaykun Poccum Ne 1577 ot 31.12.2015 «O BHeceHWHM W3MEHEHUU B
OI'OC 00O, yrBepxaennsiii npukazom MOuH PO ot 17.12.2010r. Ne 1897»

- Meroguueckumu pexkomeHgauusMu no peanuzanu @I'OC OOO no npeamMeTHbIM
obyacTssM M ydeOHBIM MpeAMEeTaM B 00pa30BaTENbHBIX OPraHU3alUsIX, PACIOJIOKEHHBIM Ha
tepputopuu XMAO - FOrpsi B cootBercTBuu ¢ [Tucemom 1O u MIT ot 15.06.15 Ne6102;

- YcTaBOM MYHUIIMTIIAIBHOTO Ka3€HHOTO 00I1eoOpa3zoBaTeNibHOTO yupexaeHus «Huxkue -
Hapreikapckas cpemnsist odmieoopasoBarenpHas mkoia» (nanee O0);

- Ilonoxxenuem 0 paboueii yaeOHOU porpaMmme nejarora,
ocymectrisitonero pyukiuu Beeaenuss ®I'OC HOO, ®I'OC OO0 ot 21.06.2018 Ne 349-07.

[Ipukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yTBepxkaeHuu (henepaibHOro
nepeyHsi Y4eOHHKOB, PEKOMEHAYEMBbIX K HCIOJIb30BAHUIO TMPH pealu3aliil HMEIOIINUX
TOCYIapCTBEHHYI0  aKKPEAWUTAIMI0  00pa30oBaTEeNbHBIX IPOrpPaMM  HAYalbHOTO  OOIIETo,
OCHOBHOTO O0IIIET0, CPEHEr0 O0IIero 00pa3oBaHuUs»

3a ocHOBY pabouell mporpammbl B3siTa IporpaMma Kypca XUMHH g 8-9 kiaccoB
o0mieo0pa3oBaTeIbHbIX YUpEXKIECHUH, OMyOIMKOBaHHAs H3AaTenbCcTBOM «lIpocBemienue» B
2013 roxy (COopHUK IporpaMM Kypca XMMHUHM K ydeOHuMkam xumuu aBTopoB I'.E.Pyn3utuca,
@&.I".Penpamana ais §8-9 kiaccos.

VYuebnuk: Pymsutuc I'.E. Xumus: § - 9 knaccoB, yueOHUK 1 00111€00pa30BaTeIbHbBIX
yupexaenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [Ipocemienune. 2014r.

OCHOBHEBIC HEJIMU3YUYCHU A XUMHU HAITPABJICHBI:

L4 Ha OCBOCHHE BAXHEHMIIMX 3HAHUKW 00 OCHOBHBIX ITOHATHSX U 3aKOHaX
XUMHU, XHUMHYCCKOU CHUMBOJIUKE,
L4 Ha OBJIAACHUC YMCHHAMU Ha6J'IIOI[aTB XUMHYCCKUC SBJICHUA, ITPOBOIAUTDH

XUMHUYECKUI HIKCIEPUMEHT, MPOU3BOJUTH PACUYeThl Ha OCHOBE XUMHYECKHX (OpMyI
BEIIECTB U YPAaBHECHUN XUMHUYECKUX PEAKIIUN;

° Ha pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB U  MHTEIUIEKTYyaJlIbHBIX
CIIOCOOHOCTEH B Mpollecce MPOBEACHHSI XMMHUECKOTO YKCIIEPUMEHTa, CAMOCTOSTEIILHOTO
npuoOpeTeHnss 3HAaHUH B COOTBETCTBMHM C  BO3HHUKAIOIMIMMH  KM3HEHHBIMHU
MOTPEOHOCTSAMHU;

° Ha BOCIIMUTAHWE OTHOIIEHUS K XUMHUHU KaK K OJJHOMY U3 (PyHIaMEHTATbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS M DJIEMEHTY OOIIEYeIOBEYECKON KYIbTYpPHI;

° Ha TpPUMEHEHHWE TMIOJIYYCHHBIX 3HAHUU M yMEHUWU s 0e30MacHoro
WCIIONIb30BAHUS BEIIECTB M MaTepUalioB B OBITY, CEIbCKOM XO3SHCTBE U Ha
MPOM3BOJICTBE,  PEIICHUS  MPAKTMUYECKMX  3aJad B TIOBCEJHEBHOM  JKHM3HH,
NpeAYNpeXACHUS SBJICHUN, HAHOCSAIIMX BpEA 3/I0POBbI0 UEJIOBEKa M OKpYKaollee
cpene.



OnHo¥ M3 BaXXHEWIMX 3aJa4y OCHOBHOTO 00IIEero oOpa3oBaHUs SBJSETCS IMOATOTOBKA
00yJaromuXCcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO U MPOPECCHOHATHHOTO
nytr. OOydJaroniuecs J0JDKHBI HAyYUThCS CAMOCTOSITEIbHO CTABUTH IETH M ONPEACISITh ITyTH UX
JOCTHIKEHUS, UCIIOJIb30BaTh MPUOOPETCHHBIN B IIKOJIC OIMBIT B PEATbHOW KHU3HU, 32 PaMKaMU
y4eOHOTro Imporiecca.

XuMus KaK y4eOHBIH MTPeIMET BHOCUT CYIISCTBEHHBINA BKJIAJ B BOCIIUTAHUE U PA3BUTHE
00ydJaronuxcs; oOHa MPHU3BaHA BOOPYKUTh MX OCHOBAMU XMMHUYECKHX 3HAHUH, HEOOXOIMMBIX
JUTSL TIOBCETHEBHOM JKM3HH, 3aJI0KUTh (YHIAMEHT JUIS TaTbHEHUIIEro COBEPIIICHCTBOBAHUS ITHX
3HaHWH, a TaKXe CIOCOOCTBOBaTh OE30MAacCHOMY IIOBEJIICHUIO B OKPYXKAIOIIEH cpeae u
Oepe’)KkHOMY OTHOIICHHI0O K Heil. Pa3Burue mo3HaBaTeNbHBIX HWHTEPECOB B IMPOIECCE
CaMOCTOSITEIBHOTO TMPHUOOPETCHUSI XUMHUYCCKUX 3HAHWUM U  HUCIIOJB30BAHHWE Pa3IMYHBIX
HUCTOYHUKOB MH(GOPMAITUH, B TOM YHCII€ KOMITBIOTEPHBIX.

Bocriuranne yOeXIEHHOCTH B IO3UTHBHOW pOJIM XUMHU B JKU3HH COBPEMEHHOTO

oOmiecTBa, HEOOXOJAMMOCTH XHUMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpY>Karolleu cpene.
OcoOeHHOCTH coziepKaHUs Kypca «XUMUS» SIBISIIOTCS TJIABHOM NPUYMHOM TOTO, YTO B y4eOHOM
IUIaHE IIKOJbI 3TOT MPEIMET MOSBIISAETCS MOCIECIHUM B PsIIy €CTECTBEHHO-HAYUYHBIX JUCLMILINH,
MOCKOJIBKY JIJIs €M0 OCBOEHUS IIKOJIBHUKH JIOJDKHBI 00/1a/1aTh HE TOJIBKO OINPEICICHHBIM 3ama-
COM MpEIBAPUTENIbHBIX E€CTECTBEHHO-HAYYHBIX 3HAHWH, HO M JOCTATOYHO XOPOLIO PA3BUTHIM
a0CTPaKTHBIM MBIIIUICHUEM.

B cooTBeTcTBUU ¢ YUeOHBIM IJIAHOM MIKOJIbIHA U3YYeHHE XUMUH B 8 - 9 Kiacce 1o
0a3rcHOMY yueOHOMY IJIaHy — 2 Yaca B Hezeso ( 1o 68 vaca).

Cpoxk peanuzaruu nporpammbl ouH roa: 2020-2021 yueOHblii ro.

HJIaHI/IpyeMbIe pe3yJbTaThbl

N3ydyeHne XuUMHM B OCHOBHOM IIKOJE JA€T BO3MOXHOCTb JOCTUYb CJEIYIOLIMX
pE3yJIbTaTOB B HAIIPABJICHUH JJMYHOCTHOIO PA3BUTHS:

1. BOCIIUTAaHUE POCCUHMCKOM TPaXKIAHCKOM WJICHTUYHOCTH: IaTPUOTU3MA,
1100BM M yBakeHHIO K OTeuecTBy, YyBCTBa TOpJOCTU 3a CBOIO PoauHy, 3a poccHiickyro
XUMHUYECKYIO HAYKY;

2. (dbopMHpOBaHHE  LEJIOCTHOTO  MHPOBO33PEHUsS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKM UM OOIINECTBEHHOM TMpaKTUKHU, a TaKxKe
COLMAIIBHOMY, KYJIBTYpPHOMY, SI3bIKOBOMY M JYXOBHOMY MHOI000pa3sui0 COBPEMEHHOI'O
MUDA;

3. (hopMHpOBaHHE OTBETCTBEHHOI'O OTHOILIEHHUS K YYEHHIO, TOTOBHOCTH U
CHOCOOHOCTH K CaMOPA3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMHU K OOYUEHHIO U
MO3HAHUIO, BHIOOPY TPOPUIBLHOTO 00pa3oBaHUs Ha OCHOBE HWH(MOpmManuu o
CYIIECTBYIOIIMX  MpodeccHsX M  JUYHBIX  NPO(ECCHOHANBHBIX  MPEANOYTEHHH,
OCO3HAHHOMY IOCTPOCHHUIO0 WHIUBUAYAIbHONH 00pa30BaTEIbHOM TPACKTOPHUH C YYETOM
YCTOMYMBBIX MI03HABATEIbHBIX HHTEPECOB;

4. ($hopMHpoBaHHE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B 00pa30BaTeNbHOIM,
OOIIIECTBEHHO TOJIEe3HOM, Y4eOHO-MCCIe0BaTeIbCKOW, TBOPYECKOM M Jpyrux BHJAX
JeSITEIIbHOCTH;

5. (dbopMHUpoBaHNUE MOHMMAHUS LEHHOCTH 370pPOBOro M Oe3omacHoro obpasa

JKU3HH; YCBOCHHUE MTPABUJI MHIUBUAYATLHOTO W KOJUIEKTUBHOTO 0€30IMacHOTO TTOBEACHUS B
YpE3BbIYAWHBIX CUTYALUAX, YTPOKAIOIINUX KU3HU U 3JJ0POBbIO JIIOJIEH;

6. dhopmupoBaHHE TO3HABATEILHOW W WH(GOPMAIIMOHHONW KYJIbTYpPHI, B TOM
YHCIie Pa3BUTHE HABBLIKOB CAMOCTOSITENbHON pabOThl ¢ y4eOHBIMU MOCOOUSMU, KHUTAMHU,
JOCTYITHBIMA ~ WHCTPYMEHTAaMH ¥ TEXHUYECKHMMH CPEICTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHIA;



7. (hOopMHpPOBaHUE OCHOB AKOJIOTUYECKOTO CO3HAHHS HA OCHOBE MPU3HAHHS
IICHHOCTH XH3HH BO BCEX €€ MPOSBICHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOTO
OTHOULIEHUS K OKPYKAIOILIEH Cpelie;

8. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKHX 3ajad, YMEHHUSI HAXOIHUTh
aJIeKBaTHBIE CIIOCOOBI TIOBEJCHUS M B3aMMOJACUCTBHS C apTHEPaMH BO BpeMs yueOHOH U
BHEYYCOHOW JIEATEIBHOCTH, CIIOCOOHOCTH OIICHMBAaTh MPOOJIEMHBIC CHTyallUd U
OINICpAaTUBHO IMPHUHHUMATh OTBCTCTBCHHBLIC PCHICHHA B PA3JIMYHBIX HPOAYKTUBHBIX BHJIAX
NesITeIbHOCTH (yueOHasi TOMCKOBO-UCCIICAOBATENbCKAs, KIIYOHAs, IPOCKTHAS, KPYKKOBasI
UT. 1. )

MeTtanpeaMeTHBIMH Pe3yJIbTaTaAMU OCBOCHHUSI OCHOBHON 00Opa30BaTEIbHOM MPOrpaMMbl
OCHOBHOTO 00IIIeT0 00pa30BaHUsl SBISIOTCS:

1. OBJIa/ICHUE HABBIKAMU CaMOCTOSITEIbHOIO NMPHOOPETEHUs HOBBIX 3HAHUIA,
OpraHM3aluy y4eOHOH NesITeIbHOCTH, TIOMCKA CPEICTB €€ OCYILECTBICHNUS;
2. YMEHHE IUIAHUpOBaTh IyTH  JOCTH)KEHHMs  LeJed Ha  OCHOBE

CaMOCTOSITENILHOTO ~ aHaJM3a YCIOBHM W CPEACTB HMX JIOCTHXKCHHUS, BBLICTATH
aNbTEPHATUBHBIC CITIOCOOBI JIOCTHIXKEHHUS 1€ M BBIOMpaTh HambOojee 3¢ ¢heKTUBHBIN
COCO0, OCYIIECTBISATH ITO3HABATEIbHYIO PE(ICKCHIO B OTHOUICHWH JEHCTBHHA 10
pElIeHHI0 YUeOHBIX U MO3HABATEIbHBIX 3a/1a4.

3. yYMEHHUE IMOHMMAaTh MPOOJIEMY, CTaBUTh BONPOCHI, BBIIBUTATH TUIOTE3Y,
JaBaTh OIpEAeTICHUE TMOHATUSAM, KiIacCUPHUIMUPOBATh, CTPYKTYpUpPOBATh MaTepua,
MIPOBOJIUTH SKCIIEPUMEHTHI, apT'yMEHTHUPOBATh COOCTBEHHYIO MO3UIUIO, (POPMYIUPOBATH
BBIBOJIBI M 3aKJTIOYEHUS,

4. YMEHHE COOTHOCHUTH CBOM JCWUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBIISITh KOHTPOJb CBOEH NEATEIHHOCTH B TMpOIECCEe MOCTHIKEHHUS pe3ylbTara,
OTIPENIeNIATh CIIOCOOBI NEMCTBUH B paMKax NPEIJIOKEHHBIX YCIOBHH W TpeOOBaHWUH,
KOPPEKTUPOBATh CBOU JICUCTBHUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYyallUeH;

5. (dbopMHUpOBaHKE W PA3BUTHE KOMIIETEHTHOCTH B 00JAaCTH HCIIOJIB30BAHHS
WHCTPYMEHTOB U TEXHUUYECKUX CPEACTB MH(POPMAIIMOHHBIX TEXHOJIOTHI (KOMIBIOTEPOB U
IpOrpaMMHOTO  oOecriedeHHst)  KaKk  MHCTPYMEHTAIBHO  OCHOBBI  Pa3BHTHUS
KOMMYHHKATHUBHBIX U [M03HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX JICHCTBHIA,

6. YMEHHE CO3/aBaTh, MPUMEHATh U NPeoOpa3oBbIBaTh 3HAKM U CHMBOJIBI,
MOJIEJIN ¥ CXEMBI JUIsl pellieHHsI yUeOHBIX U IM03HaBaTeIbHBIX 33/1a4;
1. YMEHHE HU3BJIEKaThb MHQOPMALMIO W3 PA3INYHBIX UCTOYHUKOB (BKIIIOYAs

CpeacTBa MaccoBOM HWH(MOpMANUK, KOMIIAKT-TUCKH Y4eOHOTO Ha3HAueHUs, PEeCypChl
HNutepuera), cBOOOJHO TOJB30BATHCS CIPABOYHOU JIUTEpPATypoOl, B TOM YHCIIE U Ha
ANEKTPOHHBIX HOCHUTENAX, COONII0aTh HOPMBI HH(POPMAIIMOHHON H30MpATENbHOCTH,
JTHKHU;

8. YMEHUE Ha MPAKTUKE MOJIb30BaThC OCHOBHBIMHU JIOTUYECKUMH MTPUEMAMHU,
MeToAaMH  HAOJIOJIEHUS, MOJEITUPOBAHUS, OOBSICHEHHUs, PpEIICHUS  MpoOJeM,
MIPOTHO3UPOBAHUS U JIP.;

9. YMEHHE  OpraHW30BBIBATH  CBOKO  KH3Hb B  COOTBETCTBUH  C
MIPEJICTABICHUSIMU O 3I0POBOM OOpa3e >KU3HU, MpaBax U O0S3aHHOCTAX TpaKIaHHHA,
LIEHHOCTSX OBITHUS, KYJIBTYPBI U COIMATBHOTO B3aHMMO/ICHCTBHS;

10. YMCHHC BBIIIOJIHATE IMO3HABATCIIBHBIC W MNPAKTHYCCKUC 3aJaHHd, B TOM
YHCJIC IIPOCKTHBIC,
11. YMCHHE CaMOCTOATCIIbHO U apryMCHTUPOBAHHO OICHNUBATHL CBOU JIeicTBUA

U JIEWCTBUSA OJIHOKJIACCHUKOB, COJIEP)KaTeJIbHO OOOCHOBBIBAas MPaBUIBHOCTh WU
OIMOOYHOCTh pe3yibTaTa U crocoda AECUCTBUS, aJeKBATHO OLIEHUBATh OOBEKTHBHYIO
TPYIHOCTh Kak Mepy (aKkTHYEeCKOro WM MPEeArnojaraéMoro pacxoja pecypcoB Ha
pelleHne 3aJayd, a TakKe CBOM BO3MOXHOCTM B JOCTM)KEHHU LIETU ONPEACIEHHOU
CII0KHOCTH;



12.  ymenme paborarb B rpymne — 3(PQPEeKTHBHO COTPYAHHYATH H
B3aMMOJICHICTBOBAaTh HAa OCHOBE KOOPJMHALMHU pa3IMYHBIX HO3MLMN INPH BbIPAOOTKE
O0IIero pemeHus B COBMECTHOM JEATENbHOCTH; CIyIIaTh MapTHEpa, (GopMymupoBaTh H
apryMEHTHpPOBaTh CBO€ MHEHHME, KOPPEKTHO OTCTauBaTh CBOK IO3HULUIO H
KOOpJIMHUPOBATh €€ C MO3UIMM IapTHEPOB, B TOM YUCJIE B CUTyal[Md CTOJKHOBEHUS
MHTEPECOB; MPOAYKTHBHO pa3pemarb KOH(QIMKTBI Ha OCHOBE Yy4yeTa HHTEPECOB MU
NMO3UIMKA BCEX €ro Yy4YaCTHUKOB, IIOMCKAa M OIICHKH aJIbTEPHATHUBHBIX CIIOCOOOB
paspelieHns: KOH(IUKTOB.

IIpeameTHbIMU pe3yabTaTaMu OcBOCHUs OCHOBHOH 00pa30BaTENbHOM MPOTrPAMMBI
OCHOBHOTI'0 00111ero 00pa30BaHUs ABJISIOTCA:

1. popmupoBanue mEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEJICTABICHUNA O
BEIIIECTBAX, MX MPEBPAIICHUAX U MPAKTHUECKOM IPHUMEHEHHHU; OBJAJE€HUE NOHATUIHBIM
anmapaToM U CUMBOJIMUYECKUM SI3BIKOM XUMUH;

2. 0CO3HaHHE OOBEKTHMBHO 3HAYMMOCTH OCHOB XMMMYECKONW HAyKM Kak o0jacTu
COBPEMEHHOTO  €CTECTBO3HAHMS, XHUMHYECKMX  NpPEBPAICHWA  OPraHUYeCKUX |
HEOPraHMYECKUX BEIIECTB KAaK OCHOBBl MHOIMX SIBIICHUH >KUBOW M HEXHUBOW IPUPOABI,
yriayOieHne npeICTaBIeHU 0 MaTepUaJIbHOM €IMHCTBE MHUPA;

3. OBJaJIeHMEe OCHOBAMU XUMHYECKOM IpaMOTHOCTH: COCOOHOCTBIO aHAJIU3UPOBATh
U OOBEKTHBHO OLCHWBATH JKU3HCHHBIC CHUTYAIlH, CBS3aHHBIE C XHWMHEH, HaBBIKAMHU
Oe3omacHOro ooOpalleHHs C BeIIeCTBAaMM, MCIIOJIb3YEMbIMH B IIOBCEHEBHOM JKH3HH,
YMEHHMEM aHaJIM3UPOBATh U IUIAHMPOBATh JKOJOIMYECKH O€30I1aCHOE MOBEIECHUE B LENSIX
cOeperkeHMs 3710pOBbs U OKPYIKaIOIIeH Cpeabl;

4. bopMmupoBaHHE YMEHMH yCTaHABIUBATh CBSI3U MEXKIY PEAbHO HAO0JII0/Ia€MBbIMU
XUMHUYECKHMMHU SIBJICHUSAMH U HpPOLECCaMH, MPOUCXOJAIIMMU B MHUKPOMHUDPE, OOBACHATH
IPUYMHBI MHOT0OOpa3usi BEUIECTB, 3aBUCHMOCTb HX CBOICTB OT COCTaBa M CTPOEHUS, a
TaKXe 3aBUCUMOCTb IIPUMEHEHUS BEILIECTB OT UX CBOMCTB;

5. IpUOOpETEeHNs OIbITa UCHOJIb30BAHUS PA3IMYHBIX METOJIOB M3YyUYEHHS BEILECTB;
HaOJIIOZEHUS 3@ UX MPEBpallleHUsIMH @pU TMPOBEACHUM HECIOXKHBIX XHMUYECKHUX
HKCIIEPUMEHTOB C UCTIOJIb30BaHUEM JTA00PATOPHOTO 000PYIOBaHHS U TIPUOOPOB;

6. yMeHME OKa3bIBaThb IEPBYIO IIOMOILb IPU OTPABIEHUSX, OXKOTax M APYruX
TpaBMax, CBI3aHHBIX C BEIIECTBAMHU U J1aOOpaTOPHBIM 000PYAOBAHUEM;

7. oBnajeHue mpueMamMu paboThl ¢ HHpopMalMeld XHMHUYECKOTO COJEp)KaHus,
IpeJICTaBICHHON B pa3HO (popme (B BUAE TeKcTa, (popmyi, rpaduKoB, TAOJUYHBIX JAHHBIX,
cxeM, pororpaduit u ap.)

8. cozmanme OCHOBBI I (POPMUPOBAHUS MHTEpECa K PACIIUPEHUIO U YIIIyOJICHUIO
XMMHUYECKMX 3HAaHMM W BBIOOpa XUMHMM KakK NMPO(QUIBHOTO IMpeaMeTa MpH Mepexoie Ha
CTyNEHb cpeaHero (MmoJiHoro) obiero oopa3oBaHus, a B TajdbHEUIIEM U B KauecTBe cepbl
CBO€ IPO(eCCHOHATIBHOM J1eATeNbHOCTH;

9. ¢popmupoBaHUE TPENCTABICHUH O 3HAYEHWH XHUMHUYECKOW HAYKH B PEIICHUU
COBPEMEHHBIX HKOJIOTHUECKUX MPOOJeM, B TOM YHUCIIE B MPEAOTBPALICHUN TEXHOTEHHBIX U
HKOJIOTUYECKUX KaTacTpod.

Conep:xxanue yueOHOT0 npeamera
8 kuacce
Tewm a l. IlepBoHauanbHble XUMUYECKUE MOHSTHSL (23 yaca)

Xumusi B cucteMe Hayk. [lo3HaBarenbHOE M HAPOIHO-XO3SUCTBEHHOE 3HAueHUE XUMUU. CBS3b
XUMHUM ¢ JIpyrumu Haykamu. Tema. Bemecta. CBoiicTBa BelecTB. UHCTbIE BEILIECTBA U CMECH.
Ou3nyeckue W XUMHAYECKHE sBiIeHMs. AToMbl. Monekynsl. BemectBa  MONEKYJISIPHOTO M
HEMOJIEKYJISIDHOTO ~ CTPOCHHUSl.  XUMHUYECKHE DJIEMEHTBl. 3HAKU  XUMHUYECKHUX  DJIEMEHTOB.
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OtHocurenpHas atoMHast Macca. [IpocThie U CIOKHBIC BelecTBa. XUMUYECKUE (OPMYITBI TIPOCTHIX H
CIIOKHBIX BemiecTB. OTHOCHTENBHAS MOJIEKyJsipHas Macca. Pacdersl mo ¢opmyne. BaneHTHOCTS.
Onpenenennie BajeHTHOCTH TIO (popmyne. CocraBienne ¢GopMysl MO BaJeHTHOCTH (OMHApHBIC
coeTMHEeHUS ). ATOMHO-MOJIEKy sipHOe yueHue. Poie M. B. Jlomonocosa u /1. JlansToHa B CO31aHUH
OCHOB AaTOMHO-MOJIEKYJISIPDHOTO YYEHHUsS. 3aKOH COXpPAHEHMS] MAacChl BEIIECTB. XHMHYECKUE
ypaBHeHus. Tumbl xuMudeckux peakiuid. [ToHsTHe o Kiaccudukamym XUMAYECKUX peakimil. Peakimm
COEJIMHEHUS, pa3fioKEeHHs1, 3aMelieHus, oOMeHa. KonmuecTBo BeliectBa. Moiib - €MHUIIA KOJTMYECTBA
BeniecTBa. Yucno ABoraapo. Monsipuas macca. Pacuérnblie 3a1aun. Beruuciaenue MOJIsipHO Macchbl
BellecTBa Mo (popmylie, BBIYUCIEHUE MAacChl U KOJIMYECTBA BEIIECTBA.

JIeMOHCTpalyK: 3aHUMATENBHBIE ONBITHI, PA3IMUHbIE BUbl XUMUYECKOM MOCY/bL, IPEAMETHL, CIIETIAHHbIC
U3 PA3IMYHBIX BELIECTB, IPUOOPHI JUIsl U3MEPEHHS MAcChl, IUWIOTHOCTH YKUJIKOCTH, TEMIIEPATYpPbL, TBEP-
JIOCTH; OJTHOPOJIHBIE W HEOJHOPOIHBIE CMECH, CIIOCOOBI MX pasziefeHus; (HU3MYECKUe U XUMHYECKHE
ABJICHUs (pacTHpaHHE caxapa B CTYIKE, KUIIEHUE BOJbl, TOPEHHE CBEYM, M3MEHEHHE LIBETa U
BBINAJICHUE OcajiKa MPU B3aUMOJICHCTBUH Pa3IMYHbIX BELIECTB U JIP.); COSAMHEHHE JKeme3a C Cepoi;
¢otorpadun MONEKys pasIMYHBIX BELIECTB, CAEMAHHBIC MO JIEKTPOHHBIM MHKPOCKOIIOM; OIIBIT,
WUTIOCTPUPYIOUIUM 3aKOH COXPAHEHUs] MAacChl BEILECTB; PA3NIOKEHUE MallaXUTa IPU HArpeBaHWY,
TOPEHHE CEPhI B KUCIIOPO/IE U JPYTUE TUIIBI XUMUYECKUX PEAKIUH.

JIabopaTOpHbIE OIBITBI: PACCMOTPEHHE BEIIECTB C Pa3IMYHBIMUA  (DH3HYECKHMH CBOMCTBAMH;
O3HAKOMJICHHE C 00pa3aMu MPOCTHIX U CIOKHBIX BEILECTB; 3aMEIICHHE MEIM B PACTBOPE XJIOPHJIA MEJIH
(I1) sxene3om.

[IpakTHyeckue 3aHSATHS:MPABUIA TEXHUKHA OE30MacHOCTH TpH paboTe B XMMHUYECKOM KaOHMHETe.
[Tpuémbl oOparieHus ¢ 1ab0paTOPHBIM IITATUBOM M CIUPTOBKOM. 3HAKOMCTBO C XMMHYECKOH MOCY/ION.
W3ydenue cTpoeHHs IIIaMeHH; OYHCTKA TOBAPEHHON COJIH.

PacuérHble 3a1aun: BBIUKCICHHE TI0 XUMHYECKOW (hOpMyIie BEILIeCTBA: OTHOCHTEILHONU MOJICKYIISPHOM
MAcchl, OTHOIIEHHS MacC, MaCCOBBIX JI0JIEH 3JIEMEHTOB; BBIYMCIEHUE MOJIIPHON MAaccChl BEILIECTBA 10
(dopMmyIie, Macchl U KOJIMYECTBA BEILIECTBA.

T e ma 2. Kucnopon. I'openue.(9 uacos)

Kucnopon kak XUMUUYECKHIA 3JIEMEHT U MpocToe BeuiecTBo. Dusnyeckue U XMMHYECKHUE CBOWCTBA.
[Tonyuenue u npumenenue kucnopozga. Okucnenue. Oxcunpl. KpyroBopor kucioponia B IpUpoe.
IousiTre o0 karanuzarope. Bosnyx, ero cocras. I'opeHre BELECTB B BO3AYXE. Y CJIOBUSI BOSHUKHOBEHUS U
NpPEKpaIlieHus] TOpeHus, Mepbl MO MNpeaynpexneHuio mnoxkapoB. (Bumpl TormmBa. CnocoObl ero
CKMI'aHUSL.). DK30-M SHIOTEPMHYECKUE PEaKIK. 3aKOH COXpaHEeHUsI Macchl U SHeprun. OXpaHa Bo3ayXa
OT 3arpsi3HeHui. PacueTsl M0 XMMUYECKUM ypaBHEHUSIM.

JleMOHCTpanuu: 03HaKOMIICHHE ¢ (PU3UUECKUMU CBOWCTBAMH KUCIIOPOJIA; CKUTAHKE B KHCIIOPOJIE YIJI,
cepbl, (hoctopa, Kkeres3a; pasioKeHHe MePOKCHIa BOJOPOa B MPUCYTCTBHH KaTAIM3aTOPa; TIOTy4YCHHIE
KHCIIOpO/Ia M3 TIEpPMaHraHaTa Kalus MU Pa3lIOKCHUH; KOJMYSCTBEHHOE OMNPEIC/ICHUE CONCPKAHHS
KHUCJIOPOJIa B BO3LYXE; OIBITHI, BBIACHSIOIIME YCIIOBHS TOPEHHS; O3HAKOMIICHHE C PA3IMYHBIMK BUIAMH
TOILINBA.

JlaGopaTopHBIi OTIBIT: 03HAKOMIICHHE ¢ 00pa3IlaMu OKCHIOB.

Pacu€rHbie 3ama4n; BEIUMCICHUS 10 XUMHAYECKUM YpaBHCHUAM MACChI UJIU KOJUYCCTBA BCHICCTBA
OTHOI'O M3 BCTYHAOMIMX WK IMOJTYYarOIUXCA B pE3YJIbTATC pCaKI_II/Iﬁ BCIICCTB.

T ewma 3. Bonopon. (3 uaca)



Bomopoa kak XMMHYECKW SJIEMEHT M MPOCTOE BemiecTBO. DU3MUECKME M XMMHYECKUE CBOMCTBA.
Bonopon - BocctanoButens. [lomydenue Bogopoa B 1a00OpaTopyu U B IPOMBIILICHHOCTH. [IpriMenerre
BOJIOPOJIA KaK AKOJIOTMYECKM YMCTOIO TOILUIMBA U ChIPbs VI XUMUYECKOW IIPOMBIILIEHHOCTH. Mepsl
MIPEIOCTOPOKHOCTH TpH padote ¢ BogopoaoM. Kucnotsl. Haxoxnenue B mpupoze. CoctaB KHUCIIOT.
BayleHTHOCTh KHCIOTHBIX OCTarkoB. OOIIME CBOWCTBA KUCIOT (HA MpUMEpE COJSIHOM U CEpHOM):
U3MEHEHHE OKpAacK WHIMKATOPOB, B3aHMOJCHCTBHE C MeTalaMd, OKcuzamu MeTauioB. OcoOble
CBOICTBA COJSIHOM M CEPHOM KUCIIOT. Mephbl MPeOCTOPOXKHOCTH TIpU padbote ¢ kucioramu. [loHstre o
BBITECHUTETLHOM psizie MeTaiuioB. Comm. CoctaB conelt, ux HazBauus. CocraBieHre GOpMyI CONIEH.

JleMOHCTpaIuu: 03HaKOMJICHHE ¢ (PU3MUECKMMI CBOMCTBaMH BOJIOPO/I; TOPEHHUE BOJIOPO/IA B KUCIIOPOJIE
U B BO3IYyXE; B3aUMOJCHCTBHE BOAOPOAA C OKCHAOM Memu; OOpasllbl KHCIOT M COJIeH; JeHCTBHE
PacTBOPOB KUCJIOT HA MHIUKATOPHI.

JlaGopaTopHble OMBITHI:NIONYYEHHE BOIOPOJA B3aUMOJCUCTBUEM paCcTBOpa KHUCIOTHI C IIMHKOM,
00HapyKeHHE BOJIOPO/1a U COJIM; B3aUMOJIEUCTBHE KUCIIOT C META/IAMU.

Pacuéraple 3agaun: pemeHue pa3TnIHbIX THIIOB 3a7ad.
T e ma4. Bona. PactBopbL (6 uacos)

Bona - pactBopureins. PactBopbl. MaccoBast nosist pactBopeHHOro BetiectBa. CoctaB Bozbl. dusmyeckue
CBOICTBA BOZIbL. XMMHUUECKHE CBOMCTBA BOJIbI: B3aMOJICHCTBHE C METa/UIaMU (HATPUEM, KAIBIUEM), C
OKCHIIAMH METAUIOB (OKCHJ KalbLIUsl), OKCHJIAMU HeMeTauioB (okcuapl Qocdopa U yriaepopa),
pasiioKeHue BOJBI ANeKTpuYeckuM TOokoM. OcHoBanus. CoctaB ocHoBanuwil. Illemoun wu
HEpacTBOPUMbIE OCHOBaHUs. (DHU3MYECKHME CBOWMCTBA OCHOBAaHWMN. XHMHWYECKUE CBOMCTBA IIEJIOYEH:
JISUCTBUE HHAMKATOPOB, B3aMMOJCHCTBUE C KHUCIIOTaMH (pEaKiys HEHTpaIv3aliM), C OKCHIAMH
HeMeTaIoB. Mepbl MpeIOCTOPOXKHOCTU TpU padoTe co mienodyamMu. CBONCTBA HEPaCTBOPUMBIX
OCHOBaHH.

HemoncTpanuu: B3anMozeicTBre Boapl ¢ Metauiamu (Na, Ca); B3auMOIEHCTBHE BOMIBI C OKCHIAMH
Kaieiws, pocopa. OnpeenieHne MOMyYeHHBIX PaCTBOPOB MHIUKATOPOM; PEaKIMsl HeUTpaIu3aliy,
B3auMozeiicTBre okcra yriepoaa (V) ¢ pacTBopoM ruapoKcHaa KablUs U TBEPAbIM THAPOKCUIOM
HaTpUSL.

JlaGopaTopHbIe OMBITHI: O3HAKOMIIEHHE CO CBOMCTBaMU TuapokcunoB memu (1), HaTtpus, xambims,
B3alMO/ICHCTBIE OCHOBAHUM C KUCIIOTAMH.

[IpakTueckoe 3aHsATHE: NPUTOTOBJICHHE PACTBOPOB COJIEH C ONPENEICHHOW MacCOBOM HOJIeH
PacTBOPEHHOTO BEIIECTBA.

PacuerHnie 3aJa4u: BBIYUCIICHUC MacCOBOM J0JIM 1 MaCChbl BEHICCTBA B PACTBOPC; BBIYUCIICHHC I10
XUMUYCCKHUM YPaBHCHUAM MACCHI 110 U3BECTHOMY KOJIMYCCTBY BCIICCTBA OAHOI'O M3 BCTYMMAIOIIHUX WUJIU
MMOJIyHJaromunuxcs B p€aKliiuu BEIICCTB.

T ema 5. Baxueiime Kacchl HSOPraHIMIECKHX BEecTB. (9 uacos)

CoctaB U CTpoeHHE OKCHJIOB, KHCJOT, OCHOBaHWM, coneil. Kmaccudukanus, ¢usmueckue u
XMMUYECKHE CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBaHMH, conieid. CriocoObl MOMydeHUs U 00JacTé
MIPUMEHEHUST OKCHJIOB, KHCIOT, OCHOBAaHWH, cojed. ['‘eHermdeckas CBS3b MEXAY OKCHIIAMH,
OCHOBAHUSIMH, KUCJIOTaMH U COJISIMU.

JleMoHCTpanuu: HEKOTOPhIE XUMIIECKHE CBOMCTBA OKCHIOB, KMCIIOT, OCHOBAHHIA, COJIEH,



HpaKTqucxoe 3aHATUC. PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 IO TEMC «Baxknelmue Kiaacchl
HCOPTraHNYCCKUX BCUICCTBY.

Temaob. Tlepromrdeckuii 3axkoH. CtpoeHue atoma.(7 ¥acos)

Knaccuduxanmss XuMIYIECKHX S7IEMEHTOB. XUMHUYECKHE SIIEMEHTBI, OKCHIBI M THUIPOKCHIBI KOTOPBIX
HpOSIBISAIOT am(oTepHble CBOWCTBA. EcTecTBeHHbIE ceMeicTBa XMMMYECKUX 3JIEMEHTOB: LIEIOYHbIe
METaJUIbL, TATIOTeHbl, MHEPTHBIE Ta3bl. [lepuonnueckuit 3akoH [l. M. Menneneesa. 1lopsnkoBblii HoMep
anementa. CocraB aroMHbIX snep. M3orombl. CrpoeHHe SIEKTPOHHBIX OOOJIOUEK — aTOMOB.
[lepuoauueckast cucTeMa XMMHYECKHMX O3J€MEHTOB. Manble M Oonbinme mnepuonsl. ['pymmsl u
noArpynnsl.  XapakTepUCTHKAa XUMUYECKMX JJIEMEHTOB IJIABHBIX HOAIPYNI HAa OCHOBaHUU
nojoxeHust B [lepuonuyeckoil cucreMe M CTPOEHHUSI aTOMOB. 3HAUEHUE NEPUOANYECKOTO 3aKOHA.
JKuznb u nesrenbHocTs /1. Y. Menpeneena.

JeMoHCTpanuu: B3auMOJICUCTBIE HATPHsI C BOJIOM; TIOKa3 00Pa3LIOB IIEJIOUYHBIX METAIIOB U TAJIOTEHOB.
JlabopaTopHbIil ONBIT: B3aUMOJICICTBIE THAPOKCUAA IMHKA C PACTBOPAMHU KHUCIIOT U IIETOUEH.
T ema 7. Xumundeckas cBsizb. CTpoeHHe BelecTsa. (6 yacos)

[TonATrEe 0 XMMUYECKOH CBSI3U U MPUYMHAX €€ 00pa30BaHusl. DJIEKTPOOTPULIATENBHOCTh. KoBanieHTHas
noJisipHasi 1 HenoJisipHast cBsizu. Monnas cBsi3b. Kpucrammueckue pererku. CTeneHb OKUCICHUS.

JIeMOHCTpaIuu: MOJIENH MPOCTPAHCTBEHHBIX PEIICTOK MIOBAPESHHOW COJIM, rpaduTa, TBEPIOro OKCHIA
yraepona (1V).

9 kjacc
T em a1 Knaccuduranust XuMu4ecKHUX peakimid. (8 uacos)

TeroBoit 3(hhekT XuMIYeckoi peakimu. TepMOXUMIYeCKHUe YpaBHEHHUS, pacueTsl Mo HUM. CKOpOCTb
XUMUYECKHX PEaKIMid. 3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIMHA OT Pa3IMYHbIX YCJIOBHIL OT
IIPUPOABI  PEArupyIOIIMX BEILIECTB, IUIOWAAM IOBEPXHOCTU CONPUKOCHOBEHUS, KOHILICHTPALMU
pearupyromyx BEIIECTB, TEMIIEPATypbl M KaTaan3aropa. XUMHYECKOE PpAaBHOBECHE, YCJIOBHUS €ro
cmenleHusi. Pemenue 3anad./leMoHcTpanuu: OMbITL, BBIICHSIOIIME 3aBUCHMOCTb  CKOPOCTH
XMMMYECKOW PEaKUMH OT MPHPOJIbl PEArHpyrolMX BEHIECTB (B3aUMOJECHCTBHE IIMHKA C COJISTHOM U
YKCYCHOM KHCIIOTaMH), OT TUIOIIAIN TTOBEPXHOCTH COTIPUKOCHOBEHHS (B3aMMOJICHCTBHE PA3NMYHBIX T10
pa3Mepy KyCOYKOB MeJla C KHUCJIOTOH), OT KOHIIEHTPAIMM W TeMIeparypbl (B3aUMOJEHCTBHE LIMHKA C
COJISTHOM KHCJIOTOM pa3HON KOHIIEHTpAIMK 1 B3aumoeicTere okcuaa memu (1) ¢ cepHoit kucnoToii mpu
pasHbIX Temrieparypax).PacueTHble 3aaun: pacueThl MO TEPMOXUMUYECKUM YPABHEHUSIM.

Tema 2. XvMuyecKue peakuyi B BOIHOM pactBope. (8 uacos)

OJNEKTPOIUTBl U HEANEKTPOJMTHL DJEKTPOJIUTHYECKasl HUCCOLMALMS BEIIECTB C HMOHHOM M
KOBQJICHTHOW  TIOJSIDHOM  CBSI3bIO:  KUCJIOT, — INEJoYed, cojied  (TEIUIOBblE  SIBICHUS — TIpU
pactBopenny ).CTereHb 3MeKTPOTMTHIECKON UCCOIMAIMY (CHITbHBIE U Clialble 2MIeKTpoinThl).Peakimm
MOHHOTO OOMeHa. OKHCIUTENHHO-BOCCTAHOBHUTELHBIE PEAKIMHA. XUMUYECKUE CBOWCTBA OCHOBAHHIA,
KUCIIOT ¥ COJICH B CBETE NPENCTABICHUN 00 AIIEKTPOIMTUYECKON TUCCOIMAIIMK U 00 OKHCIMTEIBHO-
BOCCTAHOBUTENBHBIX Ipolieccax. PacueTsl 1Mo ypaBHEHUSIM XUMHUYECKHX PEAKIUMA Ui CIydaeB, Korja
OJTHO W3 PEarupyrolmx BelEeCTB JaHO B HM30BITKE. J[eMOHCTpaIuu: WCIBITAaHWE BEIIECTB U HX
pacTBOPOB Ha  DJIEKTPHUYECKYIO TPOBOJMMOCTb; CpPaBHEHHE 3JIEKTPHUYECKOM  MPOBOAMMOCTH
KOHIICHTPHPOBAHHBIX M Pa30aBICHHBIX PACTBOPOB YKCYCHOW KHCIOTHL. JlaGopaTOpHBIE OMBITHI:
peaKIyy 0OMeHa MEXIy pacTBOPaMH JIEKTPOJIUTOB; KaUueCTBEHHAs PEaKLUsl Ha XJIOPUA-HOH.

HpaKTI/ILICCKOe 3aHsaTHe: «Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME ((T:)I[».



PacuerHble 3amauu: pacyeTsl MO YPaBHEHHUSAM XUMHUYECKMX pEaklUil, €CIM OJHO U3
pearupyonux BEIeCTB JaHO B U30BITKE.

Tema3. I'aorennl(5 uacos)

IonoskeHye ranioreHoB B EPUOIMUECKON TaONMLIE 1 CTPOEHHE UX aTroMOB. XJ10p. DH3UYecKre ¥ XUMUUECKHE
cBoiicrsa xyiopa. [ Ipumenenune xiopa. Xiopoogopor. . [Tormydenue. Ouzndeckuie cBokicTsa. CorsiHas KACIOTa U
ee corm. CpaBHUTEIbHAS XapaKTePHICTHKA FATIOreHOB.

I pakmvdeckoe 3anstve. [ lormydeHre cosiHOM KUCTIOThI 1 €€ CBOMCTBA.
Temad. Kuciopon. Cepa. (8uacos)

OOmrast XapakTepuCTHKa 3JIEMEHTOB TMOATPYIIBI KUciopoaa. [loHsATHE auioTporMM Ha IpUMepe
kucnopora u ceppl. Cepa. Ctpoenue Monekyln, (hU3MUECKHe W XUMHYECKUE CBOMCTBA, NMPUMEHEHHE.
Cepnast kucinora. CtpoeHue, CBOICTBa, NpUMeHeHHe. KadecTBeHHash peakims Ha Cyiabdar-HOH.
MonsipHbliii 006EM ra30B. 3akoH ABorapo. OTHOCUTENBHAS TUIOTHOCTH Ta30B. OOBEMHBIC OTHOIIICHHUS
ra3oB IpPU XUMHYECKHX peakiusax. JleMOHCTpaluu: TOJdydeHHEe O30HA, B3aHMMOJICHCTBUE CEPhI C
METaJUIaMH, BOJIOPOIOM M KHCIIOposioM. JIaGopaTopHBIE OIBITHI: 03HAKOMIICHHE C 00pasLiaMH Cepbl 1
€e MPUPOJTHBIX COCIMHEHHI; pacrio3HaBaHKE CYIb(ar-HoHa B pacTBOpe. PacueTHbIe 3a1auu: pacyéTh C
UCTIOJIE30BAHUEM TIOHSTHS «MOJIPHBIM OOBEM raza» mo (opMylie W M0 ypPaBHEHUIO, PacuéThl IO
YPaBHEHHIO C UCTIOIB30BAHUEM 3aKOHA OOBEMHBIX OTHOILICHHUIA.

Tema S. A3zot u docdop. (9 uacos).
OOr1mast xapakTeprCTHUKa 3JIEMEHTOB MOATPYIIIHI a30Ta.

A30T, CTpOEHHE MOJIEKYIIbI, (PU3NYECKHE CBOMCTBA. XMMHUUYECKUE CBOIMCTBA a30Ta: B3aMMOJICHCTBUE C
MeTaJlJIaMH, BOJOPOJIOM, KHCIOPOJOM. AMMHAK, CTPOSGHHE MOJEKYIIbl, (PU3MUECKHE CBOWCTBA.
XHWMUYECKUE CBOWCTBA aMMHAKa: B3aMMOICHCTBUE C KHCIOPOJOM, KUCIOTaMH, BOJOM, OKCHUIAAMH
MmeTawioB. O6pa3zoBaHue HoHa aMmMoHMsL. CoJM aMMOHHUSI, COCTaB, CTPOEHHE, (PU3UUECKIE U XUMUYECKIE
CBOMCTBA: B3aUMOJICIICTBME CO  IIEJIOYaMM, KAyeCTBEHHbIE pEaKIMM HAa MOH aMMOHHSL
[Tprmenenneammuaka. [IponsBoacTBoaMMIaka. A30THas KHUCIIOTA, CTPOSHHUE MOJIEKYITBI, (DU3UYECKIe U
XMUMHYECKHE CBOMCTBA, MpuMeHeHue. [Ipon3BoCTBO a30THOM KUCIIOTHI, KpyroBopot azora. dochop u
ero coeauMHeHus (KpaTkas XapaKTepucTuka).MuHepanbHble yaoOpeHus. Pacu€rHble 3amaum Ha
OlpeielieHne MaccoBOil (0OBEMHOM) J10MM  BbIXOJA MPOAYKTa PEAKIUH OT TEOPETUUYECKU
BO3MOKHOTO. JIeMOHCTpaluu: pacTBOpEHME aMMHMaka B BOJE; IOTy4EHHE aMMHAKa M €ro
OOHapyKeHHe; KaueCTBEHHbIE PEAaKIMM Ha CyXH€ COJM aMMOHHUSI M HUTPAThL, PacTBOPbl aMMHaKa.
JlabopaTopHbIe OMBITHI: KaYeCTBEHHAs! PEAKIIHS HA PACTBOPHI COJEH aMMOHWS (B3aUMOJICHCTBHIE HX C
pacTBopaMH MIEJIOYEH MPU HArPEBaHHM); O3HAKOMJICHHE C a30THBIMH, (POCHOPHBIMU U KATMHHBIMU
yaoOpenusmu.  [IpakTrueckoe 3aHsATHE: pEIIEHUE OKCIEPUMEHTANbHBIX 3a/ad [0 TeMe
«loarpynmna azora» (1 vac). PacuerHble 3a7auu: pelieHue 3a1a4 Ha ONpe/elIeHe MacCOBOM
(00BEMHOIT) T0JTH BBIXO/1A MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO.

T em a 6. Yruepon u kpemumuii.( 10 uacos)

OOI1mas xapakTepuCTUKa MOArPYIbI yriieposa. CpaBHUTENbHAS XapaKTEPUCTUKA YIIepoa U KPeMHHS
KaK XUMHYECKMX OJIEMEHTOB M KakK TIPOCTBIX BEILECTB. AJUIOTPONUSI yIJiepoJa M KPEeMHUsL
SAenenueancopormu. Oxcuabt yraepona (1) u (IV) u okcun kKpeMHuUS: CTpOeHHE MOJISKYIT (THIT CBSI3H,
TUI KPUCTAJUTMYECKOM pelIeTkn), (pu3ryecKkre 1 XUMHYeCKre cBOMCTBa (B cpaBHeHuH). [IprmeneHue
OKCHJIOB.YTOJNbHAs M KPEMHHUEBasi KUCIIOThI, uX coiu. CtpoeHue, cBoiicTBa. KauecTBeHHas! peakius
Ha KapOoHaT-noH. KpyroBopot yriepoaa B npupojae. CHIMKaTHast IPOMBIIUIEHHOCTh. PacueTHbIe
3aJa4ud Ha BBIYMCIICHHE Macchl WM 00BEMA MPOIYKTa PEAKIMH 0 W3BECTHOW Macce WM O0BEMY
MCXOJTHOTO BEIIECTBA, COJEPIKAIIETo MpUMecH. JIeMOHCTpalnu: MOTJIONICHNE YIIIeM PacTBOPEHHBIX
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BEILIECTB U Ta30B; moirydeHue okcuia yriiepoaa (IV) m B3aumoneiicTBue €ro ¢ BOJOM U PacTBOPOM
HIETIOUM; TIOMyYeHHE KPEMHHEBOW KHCIIOTHL JIabopaTOpHBICONBITHI: KAYeCTBEHHAsI PEaKIysl Ha
KapOOHAT-MOH; O3HAKOMJIEHHE C 00pa3LaMK IPUPOIHBIX CHIIMKATOB. PacueTHbIe 3a1a4M: BRIYMCICHHE
Macchl WM 00beMa MPOIyKTa peakiuy 10 U3BECTHON Macce Wik 00beMy UCXOJIHOTO BEIECTBA,
COJIepKAIIETO MPHUMECH.

Tema 7. Meramuibl. (10uacos)

OOmmast xapakrepucTuka MeTaioB. dOusnyeckrue 1 XMMUYECKHE CBOMCTBA METAUIOB. Merauinyeckas
CBs3b. MeTaiueckasi KpucTajuinueckas pemierka. [loHaTHe o Koppo3un MeTawioB U crocobax
3aUThL.(0030pHO). JleMoHcTpanuu: 06pasibl METAIIIOB, U3y4YEHUE MX AEKTPONPOBOTHOCTH, MOJIENH
KPUCTAUIMYECKUX PELIETOK METAJJIOB, B3aUMOJCHCTBUE METAJIOB C HEMETAUIAMHU, BOJIOH, APYrHUMH
BEIIECTBAMH, OINBITHI MO KOPPO3HMM METAUIOB W 3alllUTe MX OT Koppo3ud. JIabopaTOpHBIM OMBIT:
paccMoTpernne 00pa3ioB MeTayuioB. O0IIas XapakTepUCTHKa METAILIOB TJ1aBHBIX roArpyr I-1L rpyrm
Ieprompueckoii cucrembl xuMuueckux anemenToB JI. M. MenneneeBa (B cpaBHeHuw). Harpuit u
kapimi. Crpoenue u cBoiictBa. CoenuHenus Hatpus U Kaublust. VX cBoiictBa. YKECTKOCTh BOABI U
CrocoObl €€ ycTpaHeHHsl. AFOMUHUMN. XapaKTEpUCTHKA ATFOMUHUS M €0 coenMHEeHHH. AM(OTEPHOCTD
OKCHJIa Y THAPOKCHIa amoMuHUs. [IpumeHeHue anroMuUHMS M €ro CIUIaBoB. JleMOHcCTpanuu:
B3alMOJICIICTBUE KalbIUsl W HATPHs C BOJOM, KaueCTBEHHAs PEakiys Ha WOHbI KalmbLus U Oapus,
YCTpaHEHHUE KECTKOCTH BOJIbl, B3aMMOJIEHCTBUE AIFOMUHUS C BOAOW, KHCIIOTaMH, IIEIOYBI0, COJSIMY,
MEXaHU4eCKasi IPOYHOCTh OKCHIHOM TUICHKH amoMuHus. JlabopaTopHbIE OMBITHI: O3HAKOMIICHHE C
BOKHEHIIIMMU COEIMHEHUSIMU - COJISIMM HaTpus, Kaiuus, Kajibls; O3HAaKOMJIEHHE C oOpazLamu
QIIOMMHUS M €T0 COSTMHEHUN.

JKeneso: crpoenue, cBoiictBa. Xapakrepuctika coenmaenni xenesa (1) u (11): okcuapl, ruapokcuibl,
comu. Ilpupomnbie coenuHeHHs Kene3a. J(eMOHCTpauu: TPUPOTHBIE COSIMHEHUS Kelesa,
nonydenue ruapokcunoB xkeneza (1) u (I11), ux cpoiicta. [IpakTuueckoe 3aHITHE: METAILIBI,
coenuHeHUsT MeTauioB. [loHsTre O MeTauTypriud. Merautel B COBpEMEHHOM TeXHUKE. OCHOBHEIC
CrOocOObI  TPOMBIIIEHHOTO TOJIY4€HHUS METaioB. JiekTtponu3 (0030pHO).JleMoHCcTparus:
9JIEKTPOJIM3 BOAHOIO pacTBopa xmopuaa meau (11).

Tema 8. Opranuueckue coeauHenus. (12 uacos)

[TonsiTie 00 OpraHMYECKMX BEILECTBAX W OPraHMYEeCKOW XUMHUH. MHOrooOpasue OpraHMYecKuX
BeniecTB. OCHOBHBIE HJIEM TEOPHU CTPOEHMS OpraHMYecKux coemuHeHuid mo A. M. Byrtieposy.
[Monstrenzomepun.  [penenbHble  YIIIeBOJOPOABL: COCTaB, CTPOECHHE, CBOWCTBA (TOpEHHE, peaKlus
3amernenusi). [IpuMeHeHne npeenbHbIX YIIIeBOAOPOIOB. [IoHSTHE O TOMONOrax M TOMOJIOTHYECKHX
panax. HempenenbHble yriaeBOIOpOIbL: COCTaB, CTPOCHHE, CBOMCTBA (TOpEHME, PEaKLys IMpUCOeIH-
HeHus). [I[puMeHeHne HenmpeaenbHBIX YIIeBOJAOPO0B. [IOHITHE O IUKIMYECKHX YTIIEBOAOPO/IAX.
[TpupoaHble MCTOYHMKU YIJIEBOAOPOJOB. Bumapl TormBa. Kucnopoziconeprkalpe opraHuyecKue
BEILIECTBA: CIMPTHI, KapOOHOBBIE KHCIIOTBIL, CIOXHBIE A(UPHI, KUAPBI, yriaeBoAbl (oOmue
cBezieHus).OO0mmMe MOHATHS 00 aMMHOKUCIOTaX M Oenkax. JleMOHCTpalnuu: HEKOTOpble CBOWCTBA
HETPEeIeTbHBIX  YITICBOZIOPOJIOB (TOpEHHE, pPEaKiysl TPHUCOSIMHEHHS); MOJETN MOJIEKYJT HEKOTOPBIX
OPTraHUYECKUX BEIIECTB, CXEMbI, TAOIMIIBI; KOJUTeKIs «HedTh 1 poyKThI ee mepepaboTKI.

Ha 6aze mentpa «Touka pocra» obecrneunBaeTcs peanu3anus 00pa30BaTENbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHON M TEXHOJOTHYECKON HAIPABJICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHH
¢ TpeOOBaHUSMHU 3aKOHOAATENHCTBA B cdepe 0o0pa3oBaHHS M C Y4ETOM PEKOMEHIAIUI
denepanibHOTO omneparopa y4e0HOTO npeaMera «XuMus. O6pazoBaTenpHas
nporpaMMa IMO3BOJISIET HHTETPUPOBATH PeAU3yeMble MOAXO/bI, CTPYKTYPY U COACpXKaHHUE MPU
opraHu3aiu o0y4deHus: XuMuu B 8—9 Kitaccax, BEICTPOEHHOM Ha 0a3e JII000ro M3 JAOCTYIHBIX
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y4eOHO-METOINUECKUX
poctay» npu peanuzauuu faHHoi OIl mo3BossieT co3aaTh YCIOBUS:

komiiekcoB  (YMK).

Hcnonb3oBanue

¢ Ui paClIupCHUA COACPIKAHUS KOJIbHOI'0O XUMHYCCKOI'O 06p330BaHI/I$I;

000pyI0BaHUs

«Touka

¢ JJId IIOBBIINICHUSA MMO3HABATEILHOM AKTUBHOCTH 06yqa}01u1/1xc;1 B eCTeCTBeHHO-HaquOﬁ

obnacru;

¢ i1 pa3dBUTUA JIMYHOCTH pe6éHKa B IIponecce O6yquI/IH XUMHHU, C€TO CHOCO6HOCT€I>lI,
d)OpMI/IpOBaHI/IH H YIOBJICTBOPCHUS COOUAIBHO 3HAYUMbIX HHTCPECOB U HOTpC6HOCTCI>i;

® JIsd pa6OTI>I C OI[apéHHBIMI/I IMKOJIbHUKAMH, OpraHu3aluu UX pa3BUTUS B PA3JIAIHBIX obnacTsx
06p330BaT€HBHOI>’I, TBOp‘I@CKOﬁ JACATCIIbHOCTH.

KanennapHo-reMaTuveckoe niiaHupoBanue 8 kiacca. (68 u)

Ne Tema ypoka Hara
ypOKa ITo mmany | Paxr
I'naBa 1. I[lepBoHayasibHble XUMUYeCKUE MOHATUS. (23 u)

1 [Ipenmer xumuu. BemecTsa. 01.09.2020 01.09.2020

2 Metonpl TO3HAHUS B XUMUH. 03.09.2020 03.09.2020

3 [Ipaktuueckas padotal.l[lpaBuna TeXHUKH

0e3onacHOCTH Mpu padoTte B kabunere. CTpoeHue 08.09.2020 08.09.2020
IJIAMEHHU.
4 YucTele BeleCcTBa U CMECH. 10.09.2020 10.09.2020
5 HpaKTI/IHGCIfaH pabora 2. OT4ncTKa 3arpsi3HEHHOU 15.09.2020 15.09.2020
MTOBapEHHOI COMH.

6 SABnenus pusnyeckue U XUMUIECKUE. X UMUUYECKHE 17.09.2020 17.09.2020

peaxIuu.

7 AToMBI. MOJIEKYJIBI U MOHBI. 22.09.2020 22.09.2020
8 BemecTBa MOJIEKyISPHOTO U HEMOJIEKYJIIPHOTO 24.09.2020 94.09.2020

CTPOEHHSI.

9 IIpocTeie U C0KHBIE BEIIECTBA. 29.09.2020 29.09.2020
10 | Xumudeckue 3JeMEeHTHI. 01.10.2020 01.10.2020
11 :())HTGIE);/ITT:];LHM aTOMHAsi Macca XMMHYECKUX 06.10.2020 06.10.2020
12 | 3HaKM XUMHUYECKUX DJICMEHTOB. 08.10.2020 08.10.2020
13 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. 13.10.2020 13.10.2020
14 | Xumuueckue Gpopmyibl. OTHOCUTETbHAS 15.10.2020 15.10.2020

MOJIEKYJISIpHasl Macca.
15 | Boruucnenus no xuMuueckuM gopmynam. MaccoBas 20.10.2020 20.10.2020
JI0JIs JIEMEHTA B COEIMHEHUU.
16 BaneHTHOCTh XMUMHYECKHUX JIEMEHTOB. 22.10.2020 22.10.2020
17 | CocraBieHrne XUMHUECKUX (GOPMYJ IO BaJIEHTHOCTH. 10.11.2020 10.11.2020
18 | ATOMHO- MOJIEKYJISIPHOE YUEHHE. 12.11.2020 12.11.2020

19 | 3akoH coxpaHEHHs MacChl BEIIECTB. 17.11.2020 17.11.2020
20 | XuMudeckne ypaBHEHUSI. 19.11.2020 19.11.2020
21 | Tunbl XMMHYECKUX pEaKIHi. 24.11.2020 24.11.2020
22 | O6o6mmenue o teme: «IlepBoHaYaTEHBIE XUMUYECKHE 26.11.2020 26.11.2020

TTOHSITHSI
23 | KonTponbHas pabota o teme: [leppoHavanbHbIe 01.12.2020 01.12.2020
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‘ XHUMHUYCCKUEC ITOHATHA ‘

I'masa 2. Kucnopon. 'openue. (9 1)

1(24) | Kucmopon, ero o01mas XapakTepUCTHKA U ITOJIyYEHHE. 03.12.2020 03.12.2020
2(25) | CpoiicTBa KHCIOPOA. 08.12.2020 08.12.2020
3(26) | IIpumenenue kucmopoaa. KpyroBopot kuciaoposa B 10.12.2020 10.12.2020
IPHUPOJIC.
4(27) | IIpaktuyeckas pabora 3. [TonydeHue u CBOMCTBA 15.12.2020 15.12.2020
KHCIIOpOJIa.
5(28) | O30H. AyutoTpONHsI KHCIOPOA. 17.12.2020 17.12.2020
6(29) | Bo3myx u ero cocras. 22.12.2020 22.12.2020
7(30) | O600mIeHue 3Hanmii o Teme: "Kucnopon. ['openue." 24.12.2020 24.12.2020
8(31) | Kourposabnas padora mo teme: "Kucnopoa. I'openne." | 29.12.2020 29.12.2020
9(32) | Oboo6meHue 3HanwMi : "[lepBoHavanbHbIC XUMHYECKHEe | 12.01.2021 12.01.2021
noustusi. Kucnopon'.
I'naBa 3. Bogopoa. (3 4)
1(33) | Bomopon, ero o6imas xapakTepuCcTUKa, HAXOXKICHUE B 14.01.2021 14.01.2021
MPUPOJIC U TIOTYUCHHE.
2(34) | CpoiicTBa M IPUMEHEHHE BOJIOPOJIA. 19.01.2021 19.01.2021
3(35) | [Ipaktudeckas pabota fl [Tonyuenue Boopoaa u 21.01.2021 21.01.2021
WCCJICTOBAHKE €TI0 CBOMCTB.
I'maBa 4. Bozna. PacTBopbI.(6 )
1(36) | Bona. 26.01.2021 26.01.2021
2(37) | XuMu4ecKue CBOMCTBA U IPUMEHEHHUE BOJIBI. 28.01.2021 28.01.2021
3(38) | Boxa - pactBoputens.PacTBOpBHIL. 02.02.2021 02.02.2021
4(39) | MaccoBas 1107151 pacTBOPEHHOTO BEIIECTBA. 04.02.2021 04.02.2021
5(40) | IIpaktuueckas padota 5. [IpuroroBicHue pacTBopa ¢
OnpeeIEHHON MacCOBOM JJOJIEH PACTBOPEHHOTO 09.02.2021 09.02.2021
BEIIIECTBA.
6(41) | O6o6iienue mo Teme: «Boma. PactBopbr.» 11.02.2021 11.02.2021
I'maBa 5. KonudecTBeHHBIE OTHOIICHHS B XUMHUH. (7 1)
1(42) | KonnuectBo BemecTBa. Mok, MossipHast Macca. 16.02.2021 16.02.2021
2(43) ?LII{I/ICJIGHHS{ c chonw”oBa"HHeM MOHATHI . 18.02.2021 18.02.2021
KOJIMYECTBO BemecTBa" v "MOJIsIpHAs Macca
3(44) | 3axon ABorajpo. MossipHbIl 00BEM ra30B. 23.02.2021 23.02.2021
4(45) | OOBEMHBIEC OTHOIIIECHHS Ta30B MTPH XUMHUECKHX 25, 02.2021 95 02,2021
peaKIusX.
5(46) | Pemenue PacHeTHBIX 33111 [0 XHMH1ECKUM 02.03.2021 02.03.2021
YPaBHEHHSIM PEaKIU.
6(47) | O6o6mmenue mo Temam: "Bomopoa. Boia. 04.03.2021 04.03.2021
KonmdecTBeHHBIC OTHOMICHUS B XUMHUH .
7(48) | KoutpombHas pabota o Temam:" Bomopos. Bona. 09.03.2021 09.03.2021
KonmdecTBeHHBIC OTHOMICHUS B XUMUH .
I'maBa 6. Baxxneiimme kiacchl HEOPraHMYECKUX cOeAMHEHUU. (9 1)
1(49) | OxcumsL 11.03.2021 | 11.03.2021
2(50) | T'mapoxcuasl. OcHOBaHMS. 16.03.2021 16.03.2021
3(51) | Xumuyeckue CBOWCTBA OCHOBaHUIA. 18.03.2021 18.03.2021
4(52) | AmdoTepHbie OKCHIBI U THAPOKCH/IBL. 30.03.2021 30.03.2021
5(53) | Kucnortsl. 01.04.2021 01.04.2021
6(54) | Xumuueckue CBOMNCTBA KHUCIIOT. 06.04.2021 06.04.2021
7(55) | Conmn. 08.04.2021 08.04.2021
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8(56) | Xumuueckue CBOMCTBA COJICH. 13.04.2021 13.04.2021
9(57) | IlpakTuueckas padota 6. Perenune
AKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHeimue 15.04.2021 15.04.2021
KJIACChl HEOPTaHUYECKUX COCTMHEHUM"
I'maBa 7. Ilepronuueckuii 3aKOH U CTpOeHHE atoma. (7 9)
1(58) | Knaccuduxaius XUMHYECKUX JIEMEHTOB. 20.04.2021 20.04.2021
2(59) | Ilepuoamueckwuii 3akon J[. YI. Menaeneena. 22.04.2021 22.04.2021
3(60) | IMeproamueckas TabIUIIA XUMUYCCKHX 3JICMCHTOB. 27.04.2021 27.04.2021
4(61) | Ctpoenue aToma. 29.04.2021 29.04.2021
5(62) | Pacmpenenenue 3JI€KTPOHOB 10 SHEPTHUECKUM 04.05.2021 04.05.2021
YPOBHSIM.
6(63) | 3maueHue meproaANYECKOro 3aKoHa. JKu3Hb u 06.05.2021 06.05.2021
nesitenbHOCTh J[.M.Menpeneena.
7(64) | O6061enue Tembl: «I[leprHOAMYECKII 3aKOH 1 11.05.2021 11.05.2021
CTPOCHHE aTOMay
I'naBa 8. Xumuueckas cBsi3b. CTpoenue Bemiectsa. (4 q)
1(65) | DaeKTpOOTPHUIIATEILHOCTH XUMHUECKUX DJIECMEHTOB. 13.05.2021 13.05.2021
2(66) | OcHoBHBIE BUIBI XUMHUECKOMN CBSI3H. 18.05.2021 18.05.2021
3(67) | CremneHb OKHCICHUS. 20.05.2021 20.05.2021
4(68) | UtoroBslil ypok 3a roj. 25.05.2021 25.05.2021
KanengapHo-remaTudeckoe niianuposanue 9 kiacca. (68 41)
No Tema ypoka Hara
ypoOKa Ilo urany | Daxkr
Tewma 1. Kitaccudukanus XumMudeckux peakiuii. (8 1)
1 Kiaccudukanms XuMHIecKuxX peakifuil. 01.09.2020 01.09.2020
2 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH. 03.09.2020 03.09.2020
3 OKUCIUTENHHO - BOCCTAHOBUTENBHbBIE PEAKIIHH. 08.09.2020 08.09.2020
Merton snekTpoHHOTO OasaHca.
4 TennoBble 3P HEKTh XUMUYECKUX PEAKIHHA. 10.09.2020 10.09.2020
5 CKOpOCTB XUMHUYECKUX peaKuHﬁ. 15.09.2020 15.09.2020
6 [TpakTuueckas pabota 1. M3ydenue npoTexaHus
YCJIOBUU MPOBEICHUS XUMHUUECKUX PEAKIIUI Ha €€ 17.09.2020 17.09.2020
CKOPOCTb.
7 O6parumsie peakuuu. [ToHsATHE 0 XUMUUECKOM 99.09.2020 99.09.2020
PaBHOBECHH.
8 O606H_[SI'-'II/IG no teme:" Kiaccudukaruss XUMHYECKUX £4.09.2020 £4.09.2020
peaknui
Tewma 2. Xumnuueckue peakiiui B BOJHOM pacTtBope. (8 1)
1(9) | CymHoCTh Mporecca MMEKTPOTUTUIECKON 29.09.2020 99.09.2020
JIVCCOIHAITUH.
2(10) | Jimcconmariusi KMCIOT, OCHOBAHHM U COJIEH. 01.10.2020 01.10.2020
3(11) | Cnalbbie u cuibHBIC AIEKTPOIUTHL. CTEIICHD 06.10.2020 06.10.2020
JTUCCOITHAITIH.
4(12) | Peakiium HOHHOTO OOMEHa. 08.10.2020 08.10.2020
5(13) | 'maponus cosei. 13.10.2020 13.10.2020
6(14) | Ilpaktuueckas padota 2. Perrenne
SKCIICPMMEHTAJIbHBIX 3aJ1a4 110 TeMeE: «CBolicTBa 15.10.2020 15.10.2020

KHMCJIOT, OCHOBAHMI M COJIEHN KaK 3JIEKTPOJIUTOB"
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7(15)

O60061eHne 10 TeMe: «XHUMUYECKUE peakliuy B

\ 20.10.2020 20.10.2020
BOJIHOM PacTBOpe
8(16) KOHTpOJ'I'f)Ha}I pabora 1o Teme: «XUMHUYECKHE 99 10.2020 99 10.2020
peakuuu
Tewma 3. 'astorensr. (5 9)
1(17) | XapakTepucTHKa raJoreHoB. 10.11.2020 10.11.2020
2(18) | Xmop. 12.11.2020 12.11.2020
3(19) | Xy0poBOIOPO:IOIYYCHHUE U CBOMCTBA. 17.11.2020 17.11.2020
4(20) | ConsiHasIKUCIIOTA U €€ COJIH. 19.11.2020 19.11.2020
5(21) | Ilpaktuueckas pabora 3. HOFyquI/Ie COJITHOU 94.11.2020 24.11.2020
KHCJIOTHI ¥ U3YYEHHUE €€ CBOWCTB.
I'maBa 4. Kucmopon u cepa. (8 9)
1(22) | XapakTepucTuKa KUCIOPOJa H CEPBI. 26.11.2020 26.11.2020
2(23) | CpoiicTBa ¥ MPUMEHECHHE CEPBI. 01.12.2020 01.12.2020
3(24) | CepoBopmopon. Cyibhusl. 03.12.2020 03.12.2020
4(25) | Oxkcun cepsi (IV). Ceparictast KUCIOTA. 08.12.2020 08.12.2020
5(26) | Oxcun cepsl (VI). CepHast kucora. 10.12.2020 10.12.2020
6(27) | IlpakTrueckas padota 4. Perenue
AKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme:" Kucnopoa u 15.12.2020 15.12.2020
cepa"
7(28) 0606'{_HGHI/IG o temam:" ["anmorensl. Kucnopon u 17.12.2020 17.12.9020
cepa.
8(29) | KoutponbsHas pa6?Ta o Temam: " ["aioreHsl. 99 19.9020 99.19.9020
Kucnopon u cepa."
Tema 5. Azot u pochop. (9 u)
1(30) XapaKTepHchavawTa u pocdopa. Ousndeckue u 94.12.2020 24.12.2020
XMUMUYECKHE CBOWCTBA a30Ta.
2(31) | Ammuax. 29.12.2020 | 29.12.2020
3(32) | IIpakTuueckas pa6v0Ta 5. TlonydeHnue aMMHuaKa u 12012021 12012021
W3YyUYCHHE €r0 CBOKMCTB.
4(33) | Comu aMMOHUSI. 14.01.2021 14.01.2021
5(34) | A3oTrHas KuCIOTA. 19.01.2021 19.01.2021
6(35) | Comu a30THOM KUCIIOTHI. 21.01.2021 21.01.2021
7(36) | Docdop. 26.01.2021 26.01.2021
8(37) | Okcun dpocdopa (V). PochopHas Kuciora u e€ CONH. 28.01.2021 28.01.2021
9(38) | MunepanbHbIie y100peHus. 02.02.2021 02.02.2021
I'naBa 6. Yrnepon u kpemuuii. (10 u
1(39) | XapakrepucTuka yriepojaa u KpeMHUs. AJUTOTPOITUS 04.02.2021 04.02.2021
yriepoja.
2(40) | Xumuueckue CBOMCTBa yriepoaa. AcopOIms. 09.02.2021 09.02.2021
3(41) | Oxkcup yranepoaa (II) - yrapHblii ras. 11.02.2021 11.02.2021
4(42) | Okcun yrinepoaa (IV) - yriekuciblii ras. 16.02.2021 16.02.2021
5(43) | YronbHas kucioTa u €€ conu. Kpyropopot yriiepona B 18.02.2021 18.02.2021
IPUPOJIE.
6(44) | IlpakTrueckas padota 6. [Tonydenne okcruaa
yraepona (IV) u uzydenue ero cBOUCTB. 23.02.2021 23.02.2021
Pacno3naBannexapOOHATOB.
7(45) | Kpemunii. Oxcun kpemuus (IV). 25.02.2021 25.02.2021
8(46) | Kpemuenas kuciora u e€ conu. Crexio. [{emenT. 02.03.2021 02.03.2021
.n
9(47) | O6o6wmenue o remam:" Azot u pochop. Yraepoa u 04.03.2021 04.03.2021

KpEeMHHIL."
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10(48)

Kontponbras padota mo Temam: " A30T u docdop.

. 09.03.2021 09.03.2021
Yrinepon u KpeMHUR."
Tema 7. Metamibl. (10 4)

1(49) | XapakTeprcTHKa METAJIOB. 11.03.2021 11.03.2021
2(50) | HaxoxmeHue MeTalIoB B IIPUPOJIE U OOIIHE CIIOCOOBI 16.03.2021 16.03.2021

WX TOJTYYCHHUS.
3(51) | Xumuueckue CBOWCTBA METALIOB. 18.03.2021 18.03.2021

DNEKTPOXUMHUYCCKUN PsiJI HAPSDKEHUH METaJUIOB.
4(52) | CrutaBbl. 30.03.2021 30.03.2021
5(53) | IllemouHbie METAILIBL. 01.04.2021 01.04.2021
6(54) | Maruuii. lllenoyHOo3eMeNbHBIC METAJLIBI. 06.04.2021 06.04.2021
7(55) | Baxkueiimue coeIuHEHHS ATFOMUHUS. 08.04.2021 08.04.2021
8(56) | XKeneso. 13.04.2021 13.04.2021
9(57) | Coeaunenus xenesa. 15.04.2021 15.04.2021
10(58) | Ilpaktuueckas pabora 7. Perierne £0.04.2021 20.04.2021

JKCIEPUMEHTAIBHBIX 3aa4 1o Teme: «Merayuisl."

I'naBa 8. Oprannyeckue Bemectsa. (12 u)

1(59) | Opranuueckast XUMHSL. 22.04.2021 22.04.2021
2(60) | IlpenenbHbIE YII€BOIOPOIBI. 27.04.2021 27.04.2021
3(61) | HempenenbHbIe YIiIeBOIOPO/IBI. 29.04.2021 29.04.2021
4(62) | IToaumepsl. 04.05.2021 04.05.2021
5(63) | IIpousBonHbie yrieBo1opoioB. CUPTHL 06.05.2021 06.05.2021
6(64) | Kap6onossie kuciaoTsl. CiaoxHbie 3upbl. XKupsl. 11.05.2021 11.05.2021
7(65) | Yruesonpl. 13.05.2021 13.05.2021
8(66) | AmMuHOKHCIOTHI. benku. 18.05.2021 18.05.2021
9(67) O606meH1:1'e o tTeMam: " Metamibl. OpraHnuueckue 20.05.2021 20.05.2021

BEIIECTBA.
10(68) | OGoOIICHHE 10 KYPCY XMMUH HEOPraHHMIECKON 25.05.2021 25.05.2021
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