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[IporpaMMa SJEKTUBHOTO Kypca cOIVIacOBaHa C TPeOOBAaHUSMHU TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa U COJIep:KaHueM OCHOBHBIX IIPOrpaMM Kypca XUMHUHU Mo HUIbLHON
mKoJsibl. OHa OpUEHTUPYET YyuuTeNs Ha JalbHEWIlee COBEPILIEHCTBOBAHUE YK€ YCBOEHHBIX
yYalMMUCs 3HAaHUIN U YMEHH MPU pelIeHnH 3a/1ad.

Pemienue 3a1ay 3aHUMAaeT B XMMUYECKOM 00pa30BaHUM BaKHOE MECTO, TaK KaK 3TO OJIUH
U3 TMPUEMOB OOYYEHHS, MOCPEICTBOM KOTOPOro olecmeynBaeTcsi Oojiee TiyOOKOe M TOJTHOE
yCBOEHHE y4eOHOro MaTepuaa o XuMuu. YtoObl HAyUUThCSA XUMUH, U3Y4YE€HUE TEOPETUYECKOTIO
MaTepuaia JI0JDKHO COYETaTbCs C CUCTEMATHMYECKUM HCIIOJIb30BAHUEM DELIEHUS Pa3IMYHBIX
3aja4. B mIkongpHON mporpamme CymecTBYeT SMU30IMYECKOE BKIIIOUEHHME PAacyeTHBIX 3aJ1ad B
CTPYKTYpPY YPOKa, YTO CHMKAET TUIAKTUYECKYIO POJIb KOJMYECTBEHHBIX 3aKOHOMEPHOCTEW, U
MOYKET MPHUBECTU K MOBEPXHOCTHHIM IPEACTABICHUSAM Yy YYaIHUXCS O XMMHU3ME IPOLECCOB B
npupone, TexHuke. CoO3HaTeNbHOE HU3YUYEHHE OCHOB XHMHMM HEMBICIUMO 0€3 IMOHUMaHUS
KOJINYECTBEHHON CTOPOHBI XUMHUECKUX IPOIIECCOB.

Pemenue 3amad coneicTByeT KOHKPETU3ALMU U YIIPOUEHUIO 3HAHUM, PA3BUBAET HABBIKU
CaMOCTOSITENIbHOM pabOThI, CIY)KUT 3aKPEIUJICHUIO B MaMATH yYalllUXCS XUMHUYECKHUX 3aKOHOB,
TEOPUA M BAKHEHMIIMX TOHATHI. BBINONHEHHE 3a1ad paclUpseT KpPyro3op ydaluxcs,
MO3BOJISIET YCTAHABIIMBATh CBSI3M MEXKIY SBICHHUSIMHU, MEXJY IPUYUHON U CIEACTBHUEM,
pa3BHBAaET YMEHUE MBICIUTh JIOTUYECKH, BOCIUTHIBAET BOJIKO K MPEOJOJECHUIO TPYIAHOCTEH.
YMeHue pemaTh 3a1auu, SBIAETCS OJHUM M3 IOKa3aTeled YpOBHS Pa3BUTHS XUMHUYECKOIO
MBIIUICHUS YYaIIUXCs, TIIyOMHBI YCBOSHUSI UMU Y4€OHOTO MaTepuaa.

JlanHasi mporpamma 3J€KTUBHOTO Kypca MpeaHa3HaueHa s ydammuxcs 11 kimaccoB u
paccuuTana Ha 34 yaca.

B Hem HCIIOJIB3YIOTCHA 06HII/I€ moaxXoJbl K METOAY PCUICHHA, KaK YCIOXHCHHBIX THUIIOB
3a/la4, TaKk U 3aJa4 HIKOJBHOI'O KypcCa, NPpUMCHACTCIA MCTOAHKA HUX PCHICHHUA C TOYKH 3PCHUA
PalrOHAJIBHOI'0 IMPUIIOKCHUA H]:[Cﬁ Mar€éMaTHKHU H (1)I/I3I/IKI/I, B 4YaCTH CJIIY4acB HCIIOJBb3YCTCA
HECKOJILKO CIIOCO0O0B peUICHus 3a4a4.

Hapsmy C PpPaCyYCTHBIMH 3aJavYaMu TIpeAjlararorcd W 3aJa4d Ha OIPCACIICHUC
Ka4€CTBCHHOI0O CoCTaBa BE€HIICCTB, YTO Tpe6yeT OT YUYCHHUKOB HE TOJBKO TCOPETUYCCKUX
HAaBBbIKOB, HO U ITPAKTHUYCCKUX.

HopMaTuBHbIE TOKYMEHTHI:
e [Tonoxenue o padboueit mporpamme OO.
o OenepanbHblil 3akoH PO «O06 obpazoBanuu B PO» ot 29.12.2012 roga Ne273- @3.
e [Ipuxkaz MwunoOpHayku Poccum ot 31.12.2015 Ne 1578 «O BHeceHHMM M3MEHEHHH B
dbenepanbHBIi  00pa3oBaTEeNbHBIA  CTAaHAAPT  CpemHEero  oOmero  oOpa3oBaHUS,
YTBEpXKACHHBIN MpuKa3oM MuHuctepcTBa odpasoBanus U Hayku P ot 17 mas 2012r. Ne
413».
e [Ipuka3 Munucrepctsa npocseuienus PO ot 22 mapra 2021 r. Ne 115 "O06 yTBepxaeHun
[Topsiaka opraHu3aluy U OCYIIECTBICHHUS] 00pa30BaTENbHOMN JEATETLHOCTH [0 OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIPOrpaMMaM - 00pa30BaTeIbHBIM ITPOrpaMMaM HauyalbHOTO
o011ero, OCHOBHOTO OOIIETo U cpeiHero oouiero oopasoBanus’
e[locTtanoBnenre ['J1aBHOrO TOCYIAapCTBEHHOIO CAHUTAPHOrO Bpada Poccuiickoin
Oeneparun ot 28 sHBaps 2021 rona Ned «O0 yTBep»KACHUU CAaHUTAPHBIX MPABWI U HOPM
Canllun 3.3686-21 «CaHUTapHO-3NUIEMHUOJIOTHYECKHE TPEeOOBaHUS MO NpOodUIAKTHKE
WH(]EKITMOHHBIX OOJIC3HEH;

e [Ipuka3 MunucrepctBa npocsemieHus Poccuiickoii @eneparuu ot 21.09.2022 Ne 858
"O06 yrBepxkaeHUH (eAepPATBHOTO MEePeUHs YYCOHHKOB, JOMYIIEHHBIX K UCIOIb30BAHUIO



Opyd  peanu3ali  HMMEIOLIMX TOCYJAapCTBEHHYIO aKKPEOUTALUI0 00pa3oBaTeNIbHBIX
IporpaMM HayaJbHOIO OOLIEro, OCHOBHOTO OOLIEro, CpeAHero oOIero oOpa3oBaHMs
OpTraHU3alUsIMH, OCYIIECTBIIIOIIMME 00pa30BaTENbHYIO NIESTEIBHOCTh U yCTAaHOBJICHUS
HPEeJeIbHOrO CpoKa UCIIOJIb30BaHUS UCKITIOUEHHBIX y4eOHUKOB"
(3apeructpuposan 01.11.2022 Ne 70799)

e Yuebnoro iana MOV «llonmapckas COILLy;

e ['00BOr0 yueOHOTO KaJIeHAapHOTO rpaduka Ha TeKyIIUi y4eOHBIN TOI;

¢ OcHOBHOI1 0011e00pazoBarenbHOi nporpammsel MBOY «lonnapckas COLL»

Leab kypca:

L4 PaCIIupCHUC 3HaHPII>i, (1)OpMI/IpOBaHI/Ie YMeHI/Iﬁ N HABBIKOB Yy ydalllUXCA IO
PCIICHHUIO PaCYCTHBIX 3a7da4d U ynpancHeHHﬁ 10 XUMHUH, PA3BUTHC IMO3HABATCIIHFHOM
AKTUBHOCTHU N CaAMOCTOATCIIbHOCTH.

3agaum kypca:

. yriIyOJIeHHE U pacIIupeHue 3HAHUH 110 XUMUH;

o 3aKpENUTh YMEHHS U HaBbIKM KOMIUIEKCHOTO OCMBICICHMS 3HAHUM U UX
IIPUMEHEHUIO NIPY PEIICHNUHU 3a7a4 U YIPAKHECHU;

o HCCIIEI0BaTh W AHAJIU3UPOBATH AJITOPUTMBI PEIICHHs THUIOBBIX 3a7ad,
HaXOJIUTh CIIOCOOBI pelIeHUs] KOMOMHUPOBAaHHBIX 3a]1a4;

. ¢dbopmHpoBaTh LIEJIOCTHOE IIPEICTABIICHUE 0 IIPUMEHEHUU
MaTEMaTUUYECKOTO anrapara Ipy pelIeHNN XUMUYECKUX 33/1a4;

. pa3BUBaTh y y4JalluXCsli YMEHHUS CpPaBHUBATh, AHAJIM3UPOBATH U JEJIATh
BBIBO/IBI;
. Croco0CcTBOBaTh (POPMHUPOBAHUIO HABBIKOB COTPYAHMUYECTBA B IpOIECCE

COBMECTHOM paboThI;
° Pa3BUTh UHTCPCCHI YHallIUXCs, YBJICKAIOIIUXCA XUMHEH.

Kypc 6a3upyercs Ha 3HaHMAX, MOJYyYaeMbIX YYalUIUMUCA NpPU H3YYEHUH XUMHUH B
OCHOBHOI IIKOJie, U He TpeOyeT 3HaHUS TEOPETUYECKHX BOIPOCOB, BBIXOISAIIUX 33 paMKHU
LIKOJIBHOW MpOrpaMMbl. B TO ke Bpems UIsl YCIIEIHOM peain3aliy 3TOro 3JIEKTUBHOTO Kypca
HEOOXOaUMO, 4TOObI pedsiTa BIaJAE€Td BaKHEHIIMMHM  BBIYMCIUTENbHBIMH  HAaBbIKaMH,
QITOPUTMAaMU PELICHUs TUIIOBBIX XMMHUYECKUX 3a/ad, YMEIW NPUMEHATh NPU PEIICHUHU 3a7a4
Ba)XHEHIINE PU3NUECKUE U XUMUUYECKUE 3aKOHBI.

DOneKTUBHBIN Kypc «XUMHUS B 3afadyax M ypaBHeHMsX» 34 yaca B 11 kiacce (1 uwac B
Henemo B 11 ximacce).

@opma 3aHATHH ypouHas, BKIIOYaeT B ce0sd WHAUBUIAYaIbHYIO U TPYIIOBYIO
paboTtsl. [IporpamMma mpegycMaTpuBaeT MPOBENCHHUE ayIUTOPHBIX 3aHATHUN, B Hadaje KOTOPBIX
JAIOTCSI TEOPETUUYECKUE 3HAHUSI YUUTEJIEM, 3aT€M NPUBOASTCS MPUMEPHI pelIeHUs 3a7ad U B
KOHIIE y4YalllMMCSl [peUIararTcs  3aJadd  JUlsl  CaMOCTOSITENbHOro  pemeHus. Jlus
MOATOTOBJICHHBIX YYalllMXCsl B Hayajae IMPOBOAUTCS KpaTKOE MOBTOPEHUE TEOPETUUYECKOTO
Marepuana, a 3aTeM ydJallMecs pemaroT 3aaadd. KOHTposb 3a BBINOJIHEHHUEM IPOBOJIUTCS
yuuTeneMm, MO0 COBMECTHO C yueHuKamu. Kakaplii pasfen MporpaMMbl 3aKaHUYHMBACTCS



3alaHusIMH  KOHTPOJIMPYIOIIETO XapakTepa, Ha KOTOPOM ydalluecs CMOTIYT IPOBEPUTHh CBOU
CHUJIBI, CAMOPEAIN30BaThCS U CAMOYTBEPAUTHCS ITPH BBIIIOJIHEHUH 3aJaHUM.

@opMbl OpPraHu3aluM y4eOHOIl [JeATeJbHOCTH: JIGKLIUU C DJIIEMEHTaMH Oecelsl,
CEeMUHApHI, IPaKTHYECKHUE PadOTHI, IO3HABATENBHBIC UTPHI, TUCKyCCHH, AU depeHINpOBaHHAs
rpynmnoBas paborta, IIPOEKTHAsI JEeSITEIbHOCTD oOyyaromuxcsl.
Bo BBOmHOI wacTH Kypca PEeKOMEHIYETCS OCHOBHOE BHHMAaHHME COCPEAOTOYHTH HAa OOIIMX
CBEJICHUSX O MOJIEKYJISIPHBIX M KJIETOUYHBIX MEXaHMW3MaX HAcJeIOBaHUS I'€HOB M (POPMHUPOBAHUS
NPU3HAKOB; CIENU(PUYECKUX TEPMHHAX M CHMBOJHKE, HCIOJIb3YyeMbIX TP PEUICHUH
TeHETUYECKUX 3a/Jady. B OCHOBHOH wuacTu Kypca oco0oe BHHUMaHHE clieayeT oOpaTuTh Ha
dopMupoBaHUE MPAKTUUYECKUX HABBIKOB MO aHAIN3Y TEHETUYECKON 3a[au, COCTABICHUIO CXEM
CKPEILIMBAHUA C MOCIECIYIOIIUM OTBETOM Ha ONPE/ICICHNE TeHOTUIIOB U (PEHOTHIIOB M3y4aeMBbIX
oco0ei.

(I)OprI ACATECJIBHOCTH YUYAIlIUXCH:

1. H3zyueHue oOMMX MPUHIUIIOB OGOPMIICHUS U PEUICHUS TeHETHUECKUX 3a7ad.
2. CaMoCTOSTEIIbHOE PEIICHHE 3a/1a4.

3. CaMOKOHTPOJIb U B3aUMOKOHTPOJTb.

4. W3ydeHue anropuTMa COCTaBJICHHUS U aHAIHM3a POJOCIOBHBIX.

Opranmaunﬂ ACATECJIBbHOCTH YUallIUXCsl OCHOBBIBACTCA Ha CIICAYIOIIMX NMPUHIHAIIAX:

JOOPOBOJIBHOCTH YYacTHs IIKOJIbHUKOB;
Hay4HOCTH;

CO3HATEJILHOCTH U AKTUBHOCTH;
HaIJISIIHOCTH;

JNOCTYITHOCTH;

CBSA3U TEOPUH C ITPAKTUKOU;
VHJIMBHUIYaJIBHOTO MOJAX0/1a K Y4aIllUMCsI

NoookrwbdPE

1. Pe3ysabTaTrhl 0CBOCHUS Kypca

I[CSITGJ'H)HOCTI) YUUTCIIA B 06y‘~ICHI/II/I XUMHUHU B CpeleeI\/JI HIIKOJIE JOJIXKHa OBITH HalpaBJICHa Ha
JOCTHIXCHHC O6y‘IaIOHII/IMI/IC${ CICAYIOIIUX AUYHOCHHBIX PE3YNbIMaAmos.

1. B IIEHHOCTHO-OPHEHTAIIMOHHOHU chepe
- 0CO3HaHUe POCCUNCKON TPaXAAHCKON HJIEHTHYHOCTH, NaTPUOTU3MA, YyBCTBA TOPAOCTH
34 POCCUICKYI0 XUMHUYECKYIO HAYKY;

2. B TpPyHIOBOH cepe
- 20mMOBHOCMb K OCO3HAHHOMY BBIOOpY JanbHeEifmeil oOpa3oBaTeinbHON TpPaeKTOpUU B
BBICHIEH MIKOJIE, TJI€ XUMHUS ABIISETCS NPOGUINPYIOIIEeH AUCIUTUINHON;

3. B IIO3HABaTENIbHOIN (KOTHUTHUBHOM, HHTEIUIEKTYalIbHOW) chepe
- YMeHue yIpaBIATh CBOEM I03HABATEJILHON
NEeSITENIbHOCTBIO, 20MOBHOCMb 1 CNOCOOHOCMb K O0pa30BaHHWIO, B TOM  4YHCIE
caMo00pa3oBaHWIO0, Ha TMPOTSKEHHUM BCEM JKM3HHM; CO3HATEIbHOE OTHOIIEHHE K
HENpEepbIBHOMY O00pa30BaHMIO KakK YCIOBHMIO YCHEIIHOW MNpO(EeCCHOHAIBHOW H
OO0IIECTBEHHOH J1eATEIBHOCTH;

4. B cdepe cOepexeHHs 30POBbS



- npuHsmue U peanuzayus ICHHOCTEH  370poBOro W Oe3omacHoro  obpasa
JKU3HHU, Henpusamue BPECAHbIX IIPUBBIYCK (KypeHI/ISI, YHOTp€6JIeHI/I$I AJIKOI'0JI4d,
HApPKOTUKOB) HA OCHOBE 3HAHUU O CBOMCTBaX HAPKOJOTUYCCKUX U HAPKOTUYECKUX
BCIIECTB.

Memanpeomemuvle pe3yibmamvl 0CB0€HUSL BbINYCKHUKAMU CPeOHell WKObl Kypcd
XUMUU.

UCNONIb306aHUe YMEHUN W HAaBBIKOBPA3JIMYHBIX BHIOB ITO3HABATEIBHOU ICSITEIBLHOCTH,
NPUMECHEHHE  OCHOBHBIX  METOJOB  TO3HAHHMA  (CHCTEMHO-HH()OPMAIMOHHBIA  aHAJU3,
HAOJIIOJICHUE, M3MEpPEHHUE, IMPOBEICHUE SKCICPUMEHTa, MOJCIUPOBAHUE, HMCCIEI0BATEIbCKAS
JESTENIBHOCTD) JUISl U3YUEHMSI pAa3JIMUYHbIX CTOPOH OKPYXKarolle 1eiCTBUTENBHOCTH;

61adeHue OCHOBHBIMA HWHTEIUICKTYalIbHBIMUA OIEpalusMu: (OPMYIUPOBKA THUIIOTE3BI,
aHaJIN3 U CUHTEC3, CPABHCHUC U CUCTCMATU3allUs, BLIABJICHHUEC ITPUYUHHO-CIICACTBCHHBIX CBA3EU U
MTOMCK aHaJIOrOB;

nosxaxue 00bEKTOB OKPYXKAIOIIETO MUPa OT 00IIEero Yyepe3 0COOEHHOE K €IMHUYHOMY,

VyMeHue TCHePUPOBATh UJICH U ONPEACIIATh CPEACTBA, HEOOXOIUMBIC ISl MX pean3alliu;

VyMeHue OTIPEACIIATh SN U 3aJIa4M JISATEIBHOCTH, BHIOMPATh CPEJICTBA PeaIU3allUU 1EITH
Y IIPUMEHSTh UX Ha IPAKTHKE;

UCNOIb306aHUE PABTUYHBIX WCTOYHUKOB IS IOJIYYCHHUS XHMHUYECKON WHpopmammu,
INOHUMAHHUEC 3aBUCHUMOCTU COACPKAHUA U (1)OpMI)I MpeaACTaBICHUA I/IH(l)OpMaIlI/II/I oT ueneﬁ
KOMMYHUKAIIUW U aapccara,

VMeHue TPOAYKTUBHO OOMIaThCSI M B3aWMOJICHCTBOBATH B TIPOIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh TMO3UIMU JIPYTMX YYaCTHUKOB JEATEeIbHOCTH, 3(H(HEKTHUBHO
pazpemniaTb KOHQIUKTHI;

20MOBHOCMb U CIIOCOOHOCTh K CaMOCTOSITENbHOM WH(OPMaIlMOHHO-TTO3HABATENbHOM
NESTENIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCA B PA3NUYHBIX HMCTOUHUKAX HH(OpPMAIIHH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH MHGOPMAIUIO, TMOIYyYaeMYI0 U3 pPa3IUYHBIX
HCTOYHHUKOB,

YMeHue UCTIONb30BaTh CpelcTBa WH(OOPMAIMOHHBIX U KOMMYHHMKAIITMOHHBIX TEXHOJIOTHI
(manee - UKT) B pemnieHMM KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX W OpPraHHU3allMOHHBIX 3a/ad C
CcOoOII0ACHHEM TpeboBaHMi SPrOHOMUKH, TEXHUKU 0e30macHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHOM O€30MacHOCTH;

gladeHue SI3BIKOBBIMU CPEJICTBAMHU, B TOM YHCIIE M S3bIKOM XHUMHHU, - YMEHHUE SCHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIONIB30BaTh aJICKBATHBIC SI3BIKOBBIC CPE/ICTBA,
B TOM YHCII€ U CHMBOJIbHBIEC (XUMUUYECKUE 3HAKH, (DOPMYIIBI U YPABHEHUS).

Ilpeomemnvimu  pesyrbmamamu A3y9eHUsT XUMHH Ha 0a30BOM YpPOBHE Ha CTYIICHH
cpemHero o0Iero o0pa3oBaHus SBIISIOTCS:

1) B mo3HaBaTenpHOM cdepe:

3HaHue (IOHUMAHUE) U3YUEeHHbIX NOHSMULL, 3AKOHO8 U MeopPUll;

VMeHue OTIHCHIBATh JIEMOHCTPAIIHOHHBIE u CaMOCTOSITEJIbHO MIPOBEJICHHBIC
OKCIIEPUMEHTHI, HUCIIONIB3YS AJIsl ’TOTO €CTECTBEHHBIN (PYCCKUH, POJIHON) S3BIK U S3BIK XUMHH,

ymernue KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC BJICMCHTBI, IMPOCTBIC U CJIIOXHBIC BCIICCTBA, B
TOM YHUCJIC U OPraHUYCCKUC COCAUHCHU A, XUMUYCCKUC PCAKIIUU 11O Pa3HbIM OCHOBAHUAM;

VMeHue XapaKTepU30BaTh HW3YYCHHBIC KJIACChl HEOPTaHWYECKHX W  OPraHUYeCKHX
COCTMHEHUH, XUMUYCCKHE PCAKIUH;



20MO6HOCMb TIPOBOJIUTh XMMUYECKUH SKCIEPUMEHT, HaO0JaTh 3a €ro MpPOTEKaHUEM,
(UKCUpPOBaTh pe3yabTaThl CAMOCTOSTEIBHOIO U JIEMOHCTPUPYEMOIO SKCIEPUMEHTa M JIeNaTh
BBIBO/IbI;

ymeHue HOpMyTUPOBaTh XHUMHUYECKHE 3aKOHOMEPHOCTH, IPOrHO3MPOBATh CBOWCTBA
HEU3YYEHHBIX BEUIECTB 10 aHAJIOTUHU CO CBOMCTBAaMH M3yYEHHBIX;

NOUCK UCTOYHUKOB XMMUYECKON MH(opMaIuy, nojaydeHne Heo0XoauMon nHpopmanuy,
€€ aHaJIN3, U3rOTOBJICHHE XMMUYECKOTO MH(OPMAITMOHHOTO IPOAYKTA U €ro MPEe3eHTaLMS;

énaoenue 00s13aTeIbHBIMI  CIIPABOYHBIMM  MaTepuanamu: llepuoguueckoil cuctemoit
xumuyeckux snemeHtoB [I. M. MenneneeBa, Tabiauned pacTBOPUMOCTH, 3IEKTPOXUMUYECKUM
pPSAAOM HANpSOKEHUM METalIOB, PAJOM AJIEKTPOOTPULATEIBHOCTH - JJI XapaKTEpPUCTUKU
CTPOEHMS, COCTaBa M CBOMCTB aTOMOB XMMHUYECKUX 31eMeHTOB [-IV nepuonoB u o0pa3oBaHHBIX
VMU IPOCTBIX U CIOMKHBIX BEILIECTB;

yCcmaHoeenue 3aBUCUMOCTH  CBOWMCTB M INPUMEHEHHsI BA)KHEHIIMX OPraHUYECKHUX
COEMHEHUHN OT UX XMMHUYECKOTO CTPOEHHUS, B TOM YMCJE U OOYCIIOBIEHHBIX XapaKTepOM 3TOT0
CTpOEHUs (TpeebHBIM WM HeNpeAeIbHbIM) U HAJTMUUEM (DYHKIIMOHAIBHBIX TPYIIIL;

MoOdenupogaHue MOJIEKyJl BXKHEHIINX HEOPraHUYECKUX U OPraHNYECKUX BEIIECTB;

NOHUMaHUe XUMAYECKON KapTUHBI MHpPa KaK HEOThEMJIEMOM YacTH LIEJIOCTHOM Hay4qHOU
KapTUHBI MUDA;

2) B UEHHOCTHO-OPUEHTALIMOHHOW cdepe - aHaIM3 ¥ OLEHKA IOCISACTBUN s
OKPY’KaIOIIe cpeabl OBITOBOM W TMPOU3BOACTBEHHOM ACSATEIBHOCTH YEIOBEKA, CBSI3aHHOW C
IIPOU3BOJICTBOM U NIEpepaboTKOM BaKHENIINX XUMUYECKUX MPOIYKTOB;

3) B TpynoBoi cdepe - nposedeHue XUMHUUECKOTO SKCIIEPUMEHTA; pa3gumie HaBbIKOB
y4eOHOH, MPOEKTHO-UCCIIE0BATENbCKOM, TBOPUECKOW JAEATENbHOCTH TPH  BBINOJIHEHUH
WHAVBUAYAJIBHOTO IIPOEKTA M0 XUMUH;

4) B cthepe 310poBOro odpasa KU3HU - coO00eHue TIpaBIl 6e30MacHOro oOpalieHus ¢
BEUIECTBAMM, MaTEpUAaMH M XUMHUYECKMMM IPOLECCAMM; OKa3aHHWE IEPBOM IOMOILIU IIpU
OTpaBJIEHMSX, OXKOrax M JPYTrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMM M JIAOOPATOPHBIM
000pyTIOBaHUEM.

2. Copep:xanue 11 knace

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMUYeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpoHHask KOH(UTYpalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
110 TPyNIaM U epruojaM. 3HaueHHEe EPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.



Ctpoenue BemecTBa. XHWMHUYECKas CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAS
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJimyeckas). MexaHu3mbl oOpa30BaHUsI KOBAJIEHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIM M TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSHCTBA COCTaBa
BeulecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AucHEepcHbIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HoMeHkIarypa HEOpraHWYecKuX
BEIECTB. ['eHeThyeckass CBsSI3b HEOPraHWYECKHUX BEIIECTB, NMPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHUYECKHX pPEaKIUil B HEOPraHUYeCKOW u
OpraHWYECKON XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTuMble peaKlUu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSAIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTHdeckas auccouuanus. CuiabHble U cialdbie 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJIbI M3YUYEHUsI BEIIECTB M WX MPEBPALIEHUN: JEMOHCTpPAIIHS
tabmui «llepuoguyeckas cuctema xumuyeckux snaemeHToB [[. U. MenneneeBay, usydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOMI0AeHHe | OINHCaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lioKEHHE MEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalu3aTopa,
ONpeAesieHue Cpeabl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIIHUU
MOHHOTO OOMEHa), MpOBEJIeHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (AKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM.

Pacuérnbie 3anaumn.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacU€Thl C UCTOJIBb30BAHUEM MTOHATHS «MACCOBAsl 10JIs1 BEMIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. Ilonmoxkenue HemeramioB B Ilepuonnueckoil cuCTEME XUMHUYECKHUX
anemeHnToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aToMmoB. Du3myeckue CBOWMCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (HA IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIiepoJia U KpEMHUS1) U UX COEIMHEHUM (OKCUI0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpruMeHeHrne BaXXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenune meramios B llepuoauueckoit cucteMe XMMHYECKHUX AIEMEHTOB /l.
H. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX 00O0JI0UEK aTOMOB MeTaioB. Oomrue
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUUYECKUN PSA HaNpsKEHHM
METaJIOB.

XUMHUYECKUE CBOWCTBA BAXKHEWUILIMX METAJUIOB (HATpUM, Kaluid, KaJdblMd, MAarHUu,
ATIOMUHHM, LIUHK, XPOM, KE€J€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cmocoOs! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.



OKCNEpUMEHTANIbHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBpAlICHUN: H3y4YCHHUE
KOJUIEKIIMA «MeTalutbl U CIUIaBbl», OOPa3OB HEMETAIUIOB, PEIICHHWE SKCIEPUMEHTATBHBIX
3ama4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIMOHHBIX ¥ JIA0OPaTOPHBIX  OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peakIny Ha KaTHOHBI METAJJIOB).

Pacuérnnie 3agaum.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYacCTBYIONIMX B PEAKIIMU BEIIECTB, pacdyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, €CITH OJTHO M3 BEIIECTB UMEET IMTPUMECH.

XuMHus 4 KM3Hb

Ponp xumuu B 006€CrIe4eHUH KOJIOTUICCKOM, SHEPTeTUIESCKON M MHIIEBON O€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
pEeaKIuu.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX [POMBIIIJICHHOTO TOJYYCHHS
BaKHEUIITNX BEIIECTR.

YenoBek B MHpE BEHIECTB M MAaTEpUAIOB: BAXKHEHIIME CTPOUTEIbHBIC MAaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs 3JICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPrAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 30pOBbE 4YEIOBEKA: MpaBUJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM JKH3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU U3y4yeHUH OOIel M HEOPraHUYEeCKONH XMMHHU B
11 xnacce ocyuiecTBiIseTcs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHMH,
TaK W MOHATHH, SBJISIIOUUXCS CUCTEMHBIMH JJIsi OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mme ecTecTBEHHO-HAy4YHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJm3, CUHTE3,  Kiaccu(ukaius, TEePUOJUYHOCTh,  HaOJIIOJEHUE, AKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: Marepus, dHEPrus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
PaIuoaKTUBHOCTh, MOJIEKYJIA, SHEPTeTHUYECKUN ypOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUUHBI U €JMHUIIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaBbI, TOPHBIE TIOPOJIBI, TOJIE3HBIE UCKOIAEMbIE, TOTIITUBO, PECYPCHI.

TexHomorus: XUMHYECKast MPOMBIIUIEHHOCTb, METaJLTyprHs, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepHUaJIOB, CEJIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, NUIIEBast
MPOMBINIICHHOCTh, (apMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€pPUANIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTHH.

TemaTn4yeckoe nuianuposanue 11 kiace

Ne HaumenoBanue | KosimuecTBo 4acos DJIeKTPOHHbIE

n/ pa3aesioB U TeM (undposbie)
Bcer KoHTpoJbHBI IIpakTnyeckn

n NPOrpamMmsbl o0pa3oBaTebHbI




0 e padoThbl e padoThl e pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue
aTOMOB.
[Tepuoanueckuii
3aKOH U
1.1 [lepuonuueckas 3
cucrema
XUMHUYECKUX
anemenToB 1. U.
Menneneesa
Ctpoenue
BEILIECTBA.
1.2 4
MHoroo6pa3ue
BEILICCTB
13 XUMHYECKHUE 5 1 1
peakuu
Hroro o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Merabt 6 1
2.2 Hewmeramisr 9 1 1
CBs13b
HEOPraHUYeCKH
2.3 X U 2
OpraHUYECKUX
BEIIIECTB
Hroro no paszneny 17
Pa3nen 3. XumMus u ;Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Wroro no pazmeny 4
OBUIEE
KOJIMYECTBO
4 2
YACOB IO 3 3
I[TPOIT'PAMME




(1 yac B Hee110)

3. [ToypoyHoe muIaHUPOBaHNE ¢ YKa3aHHEM KoJu4ecTBa yacoB 11 kiaacc 34 yac

n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DeKTpoHHas KOH(UTypanus
aTOMOB

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
MenpeneeBa, UX CBSI3b C
COBPEMEHHOI TeOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX JIEMEHTOB
U X COEIMHEHUII 110 TPyIIaM U
nepuojiaM. 3HaYeHHe
HEePUOIUIECKOr0 3aKOHA U
CHUCTEMBI XUMHNYCCKUX OJICMCHTOB
.. Menneneesa B pa3BUTHN
HAayKU

CtpoeHue BeriecTBa. XuMudeckas
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTb.
DIIEKTPOOTPULIATETBHOCTb.
Crenens okuciaeHus. BemniecTsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHMS

ITonsiTHE O THUCTIEPCHBIX
cucreMax. MctunHble n
KOJUIOWUIHBIE pacTBOpBL. MaccoBas
JI0JIS BEILIECTBA B pacTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPTaHWYECKUX COCTMHCHHM.
I'ereTmueckas CBA3b
HEOPTraHWYECKHUX BEIECTB,
paS.HI/I‘-IHBIX KJIaCCOB




Knaccudukanust xumMuaeckux
peaKkurii B HEOPraHMYECKOU U
OPraHNYeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXpaHEHUs U
MpEeBpaIlCHHs SDHEPTUU TIPU
XUMHUYECKUX PEaKIusIx

CxkopocTtb peakuuu. OOpaTumbie
peakuuu. XUMUYECKOE
paBHOBecHE

10

[TpakTnueckas padota Ne 1.
«BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOU
peakIum»

11

DNEKTPOTUTHYECKAS
muccouuanus. [lonarue o
BOZIOpOAHOM ToKka3zatene (pH)
pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['maponns opranndeckux
N HCOPraHNYCCKUX BCUICCTB

12

OKHCIUTENHHO-
BOCCTAHOBUTEIIHHBIC PCAKIIHH.
[Tonsitue 06 A1eKTpOIIH3E
pacIuIaBoOB U pacTBOPOB COJICH

13

KonTtposbHas paboTa mo pazaeny
((TGOpGTI/I‘-IGCKI/Ie OCHOBBI XUMHN»

14

MerTanibl, MX MOJIOKEHUE B
Ilepnonnueckoi cucreme
XUMHYECKHUX 3jiemMeHToB J[. 1.
MenzeneeBa 1 0COOEHHOCTH
cTpoenust atoMoB. O06mIHe
¢duznyeckue cBOMCTBa METAIJIOB

15

CruraBel METaIOB.
DIIEKTPOXUMUYECKAN P
HaIpsKEHUN METaJNIOB

16

XHUMHYECKUE CBOMCTBA
BaXHEHMIINX METaJUIOB (HaTpHil,
KaJuH, KaJIbIIUi, MarHum,
AITIOMHUHUI) U UX COeTMHEHUI

17

XUMHYECKUE CBOMCTBA Xpoma,
MEIU U UX COCIUHEHUHN

18

XUMHYEeCKHE CBOMCTBA IIMHKA,
JKele3a U UX COSTMHEHUN




19

[TpakTrueckas padota Ne 2.
"Pemienue s3KkCepuMEeHTAIbHBIX
3a7a4 1mo reMe «MeTtauipi»"

20

HemeTaminl, UX TOJIOKEHNE B
[lepuoauueckoii cucreme
XHUMHYECKHX dj1eMeHToB 1. 1.
MenaeneeBa u 0COOEHHOCTH
CTPOEHUS aTOMOB

21

®du3znyecKue CBOMCTBRA
HEMETAJJIOB. AJUIOTPONHS
HEMETAJUIOB (Ha mpumepe
KHCIJIOPO/JIa, cepbl, pocdopa u
yriepojia)

22

XHUMHUYECKHE CBOMCTBA I'aJIOICHOB,
CCPbI U UX COCIUHECHUMN

23

XuMHYeCcKHe CBOMCTBA a30Ta,
dbocodpa 1 UX COCTUHECHHIA

24

XUMHYECKUE CBOMCTBA yIJIEpO/a,
KpEMHUA U UX COCI[I/IHCHI/Iﬁ

25

[IpruMeHeHne BaX)HEUIINX
HEMETAJVIOB U UX COCTMHEHUM

26

O00011IeHNE U CUCTEMATH3ALIIS
3HaHUM 110 Teme «HemeTranaby.
Brruucnenust mo ypaBHeHUSIM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI

27

[TpakTryeckas padora Ne 3.
«PemeHne sKcriepuMEHTATBHBIX
3ana4 no teme "Hemeranist"»

28

KonTponbnas pabota mo remam
«Mertamiae» n «HemeTamisy

29

HCOpFaHI/IquKHe H OPraHUYCCKUC
KHUCJIOTHI. HCOpFaHI/IquKHe u
OpTraHU4YC€CKUC OCHOBAHUA

30

AmMoTepHbIe HEOpraHUYECKHE U
OpTraHUYECKUE COEANHEHUSI.
I'eneTnueckas cBsI3b
HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Posb xuMuu B obecrieueHNH
HKOJIOTUYECKOH, SJHEPreTUYECKON
Y MHIIEBOI OE30I1aCHOCTH,
pPa3BUTHUU MEIHUIIMHBI




[IpencraBnenus: 06 oOmuUx
39 HAYYHBIX IPUHIUIIAX 1
MPOMBIIIJICHHOTO MOJTyYSHHS
BR)KHCUIIIMX BEIIECTB
33 YenoBek B MHpE BEIIECTB U 1
MaTepHaloB
34 XuMHs ¥ 3J0pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOT'PAMME

YYEBHO-METO/IMYECKOE OBECHEYEHUE OFPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VYEHUKA

* Xumus, 10 knace/ Kysnenoa H.E., I'apa H.H., JIéskun A.H.; nox pemakuueii npodeccopa
Kapuosoii A.A., AkunonepHoe oo6mectBo «M3narensctBo «IIpocBenienne»
» Xumus, 11 xnace/ Ky3nenora H.E., JIéskun A.H., [llatanoB M.A., AkunoHnepHoe o0111ecTBO

«M3parenbcTBO «HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET




