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Peuensus

Ha pabouyio MMporpamMmy NIEKTUBHOTO Kypca «XUMH B 3aJa4ax»
s 11 knacca (npoduiabHBIN ypOBEHB) CPEAHEr0 001Iero 00pa3oBaHus

Ha 2023-2024 yueOHbIii roj

PabGouas nporpaMma cocTaBiieHa U3 pacdera 2 4ac B HeJleno, 68 vaca 3a yueOHbIi o,
4TO COOTBETCTBYET yueOHOMY mmany MAOYVY «KpacHoropckast THMHa3HUs».

CocTouT U3 ClIeIyIONIUX YacTei:

TUTYJIBHBIN JIUCT

HOSICHUTENbHAs 3allCKa
yueOHO-TeMaTHYECKUH MIaH

yueOHas nporpamMma

CIIMCOK OCHOBHOM JIUTEpaTyphl I YUUTEISA
CIMCOK OCHOBHOM JINTEPATYPhI JUIS yYaIIUXCs
nepedyeHb UTOTOBBIX (POPM KOHTPOIIS
KOHTPOJIbHO-U3MEPUTEILHBIE MAaTEPUAIIbI

®opma u coaepxKaHME AAHHBIX 4YacTeld padoueil MporpaMMbl OTBEYalOT TpPeOOBaHUIM,
YCTaHOBJIEHHBIM JIOKaJIbHBIM akToM «llonoxenue o paboueit nporpamMMe y4eOHOro npeamera,
(aky1bTaTUBHOIO Kypca, Kypca mo BbIOOpy, anekTuBHOro kypca B MAOY «Kpacnoropckas
rUMHa3usA». JlaHHas  mporpaMma  COOTBETCTBYET  (pe/iepaTbHOMY  TOCYAapCTBEHHOMY
00pa30BaTEILHOMY CTAaHAAPTY CpPeHEro odmiero oOpa3oBaHus ¥ MOXKET ObITh MCMOIB30BaHA B
KadyecTBe paboveii.

Penenszent M.B. JleonTheBa , pykooautens [IIMO yuutenei
€CTECTBEHHOHAYYHOTO IMKJIa © MAaTEMaTHKH, UHPOPMATHKH.

«28» aBrycra 2023 r.



IMosicHuTeILHAA 3aIHCKA

PaGouasi mporpaMMa 3JeKTHBHOTO Kypca MO XHMHH COCTABJICHA B COOTBETCTBHH C
(GenepanbHBIM TOCYJApPCTBEHHBIM CTaHAAPTOM CpeAHEro ooduiero oOpa3oBaHUsA, aBTOPCKON
nporpammel T. B. Auukuno#t (DneKTUBHBIA Kypc «XUMHS B 3ajJadax»), y4yeOHBIM IUIAHOM
MAOY «KpacHoropckas TUMHa3us». Pabodast rporpamMMa 3JIeKTHBHOTO Kypca COCTaBlieHa B
NIOJTHOM cOOTBeTCTBHH ¢ «KoHuenuuei npoguabHOro o0y4eHus Ha cTrapliell CTYMEeHH OO0IIero
o0Opa3oBaHuM.

Jlannas nporpamMma CrOCOOCTBYET paCIIMPEHUIO0 3HAHUW B IpeIMETHOH obiacTu
«XuMHs», BBIOPAaHHOTO OTHEIbHBIMU YYAIUMUCS Ha TIPO(QUIBHOM YPOBHE 110 HHIUBUIYaIbHBIM
yueOHBIM Tu1aHaM. [Iporpamma paccuntana Ha 68 dacoB B 11-M kiacce (2 yaca B Hef1em10).

DJNEeKTUBHBIH KypC OpPHEHTHPYET YYallMXCs Ha JajbHEHIlee COBEpPLICHCTBOBAHHME YKE
YCBOGHHBIX 3HAHUU TEOPETHYECKOr0 Marepuaia ¢ NPaKTUYECKMMU yMeHusiMu. Peluenue 3anay
3aHMMAET B XUMHYECKOM 00pa30BaHUH BAa)KHOE MECTO, TaK KaK 3TO OJAMH U3 IPUEMOB 00yUYeHUS,
NIOCPEJICTBOM KOTOporo obOecreuynBaercs Oonee TiIyOOKOe M TIOJHOE YCBOGHHE Y4eOHOro
marepuaga Mo XMMHU. B IMKOJIBHON mnporpaMMe CyIIECTBYET SIMH30AMYECKOE BKIHOYECHHE
pacyeTHBIX 3ajay B CTPYKTYPY YpPOKa, YTO CHUXKAET IUJIAKTUYECKYIO POJIb KOJIHMYECTBEHHBIX
3aKOHOMEPHOCTEH, U MOXKET NPHUBECTU K IOBEPXHOCTHBIM IPEACTABIECHUSAM Y Yy4YalIUXCid O
XHUMH3ME TIPOIIECCOB B IIPHPOJIE, TEXHUKE.

Pemienuie 3a7a4y coACHCTBYET KOHKPETH3AlMKM M YIPOUYCHHUIO 3HAHMMH, Pa3BHBACT HABBIKU
CaMOCTOATENBLHOW pabOThl, CIYKHUT 3aKPEIUICHUIO B MAMATH y4alUXCsd XUMHYECKUX 3aKOHOB,
TEOpUH W BaKHEHIIUX TOHATHH. BblloiHeHWe 3amad paclUpseT KpPyroszop ydaluxcs,
MO3BOJIICT YCTaHABJIMBATh CBA3HM MEXAY SBICHUAMH, MEKIYy TNPUYHHOW M CIEICTBUEM,
pa3BUBACT YMEHHME MBICIUTH JIOTHYECKH, BOCIMTBIBAECT BOJIIO K MPEOJOJICHHIO TPYIHOCTEH.
VYMmeHue pemath 3ajauu, SBIAETCS OJHUM M3 IOKa3aTeled ypPOBHS Pa3BUTHS XUMHUYECKOIO
MBILIUICHHUS YYalIUXCs, TNTyOMHBI YCBOGHHUs MMM ydeOHoro Mmarepuana. Tematuka u (opMbl
3aHATUH TO3BOJAIOT (hOpMHpOBaTH y YdYallUXCs YMEHHE CaMOCTOATENBHO MpHoOpeTaTh |
NPUMEHATh 3HAHUA, Pa3BUBAIOT WX TBOPYECKHE CMOCOOHOCTH M YHHUBEpCAlIbHBIC Yy4cOHBIC
JEHCTBHUS.

Llesib: coBepHICHCTBOBaHHE OOYYCHHS PEIICHUIO Pa3IHYHBIX THUIIOB XMMHUYECKHMX 3a/ad Ha
OCHOBE CHCTeMaTH3alMu 0a30BBIX 3HAHUN O XMMHYECKHMX TpOIEccaX U 3aKOHOMEPHOCTIX HX
NPOTEKAHUs; paclIupeHre 3HaHUI KaYeCTBEHHON XapaKTepUCTHKU COCIMHEHUI MOJIEKYJISIPHOTO
Y HEMOJICKYIIPHOTO CTPOCHUSA
3agauu:
v pasBuTHe yMeHUN HAOIIONaTh ¥ OOBACHATH XUMHYECKHE SBJICHUS, MPOUCXOMISAIINE B
MOBCETHEBHOM KU3HU, NPUPO/IE, TEXHOJIOTUYECKUX Ipolleccax;

v’ pelieHHe Ka4YeCTBEHHBIX, CHTYaIIMOHHBIX M PaCUeTHBIX 3a/1a4;

v (opmupoBaHue yMeHHI 0€30mMacHOr0 OOpalleHHs C BEIIECTBAMH, HCIOJB3YEMBIX B
MOBCEAHEBHOM JKU3HU;

v' (opMmMupoBaHHE OTHOLIEHWS K XHMHH KaKk K BO3MOXKHOW oOmactd Oymyieit
NIPaKTHYECKOM AESITETbHOCTH;

v/ pa3sBHUTHE HaBbIKa CAMOCTOATEIBHON paboThl U pabOTHI B TPYIINE;

v pa3BUTHC JIMYHOCTH O6yanOI_I_II/IXC$[, 150.¢ HUHTCIJICKTYAJIbHOC 51 HPaBCTBCHHOC
COBEpLICHCTBOBaHUE, (HOPMUPOBAHKE Y HUX IKOJIOTHYECKH L[EJIECO00PA3HOr0 MOBEICHUS
B OBITY U TPY/IOBOM J€ATEIBHOCTH.

IL1anupyembie pe3ybTaThl OCBOCHUS JIaHHON MPOTPAMMBbI
Jluynocmubimu pe3yabTaTaMu U3y4eHUs Kypca sBISIOTCS:
e (dopmupoBaHHe MOTPEOHOCTH M T'OTOBHOCTH K CaMOOOpa3oOBaHUIO, B TOM 4YHCJIEC U B
paMKax caMOCTOSITEIbHOMN JIEATCIbHOCTH;
® OCO3HAHUE CNOCOOHOCTH MCIOJIL30BAaTh CBOU 3HAHUS /ISl PELICHUS TOCTABJICHHBIX 3a/1ay
¥ 00BACHCHMS Pa3IMYHbIX CUTYallUH;



MCIIOJIb30BaHNE CBOMX MWHTEPECOB JUIs BBIOOpAa WHIMBHyalbHOW 00pa3zoBaTebHOMN
TPACKTOPUH, MOTEHIHAILHON Oyayied npoeccun U COOTBETCTBYIOLIETO MPO(UILHOTO
oOpazoBaHus;

IIOHUMaHHeE T100aIbHBIX TPOOJIEM - SKOJIOIHYECKUX, SHEPIeTHYECKUX U ChIPLEBBIX;
OCO3HAHHE HEOOXOJMMOCTH DKOJIOTMYECKH TPaMOTHOTO TOBEJICHMS B OKpYXKawomen
cpeze;

NOHMMaHue 0OIECTBEHHOH NOTPEOHOCTH B Pa3BUTUH XUMHH;

(dbopMUpOBaHUE [PABUJ MOBEIAECHUS B KOHKPETHOH CUTYyalMH, CIIOCOOCTBYIOILUE 3alUTE
OKpYXKaIoLIeH Cpelibl OT 3arpsA3HEHUs; XapaKTepH30BaTb XHMMHYECKOE 3arps3HEHHE
OKpY’KAIOLIEH Cpelbl KaK CIEACTBHE MPOU3BOJICTBEHHBIX MPOLECCOB M HEMPABUIBHOTO
UCII0JIb30BAHUS BEIIECTB B OBbITY, CEJILCKOM X034HCTBE;

coOmoieHne MpaBul 0€30IaCHOCTH NPH OOpaLIEHHH € JIEKAPCTBEHHBIMU BEILECTBAMU,
npenaparamMu ObITOBON XMMMH, CPEACTBAMH TMTHEHBI U KOCMETHKH.

Memanpeomemnuvimu pe3yjibTaTaMu U3y4eHUs Kypca SBIISIOTCS:

dbopmupoBanue ymeHus: oOHapyxkuBaTh U (opmynupoBarh y4eOHyI0 Ipoliemy,
OIPENEATh Leab yueOHON AeATeIbHOCTH;

CrocOOHOCTh AaHATTM3UPOBATH 3aAHNUE;

dbopMUpOBaHHE HABBIKOB BBIIBHKEHHUS crocoba peleHus IMpodlieMbl, OCO3HAHUS
KOHEYHOTO pe3ysbTaTa, BbIOOpa ONTHMAIbHOTO BapuaHTa U3 MPEUTOKEHHBIX;

YMEHHUE COCTaBJIATh (MHIUBUIYAIILHO WIH B IPYIIE) IUIAH PELIeHUs Ipo0iIeMsl;

YMEHHE BECTH JUCKYCCHIO;

aHAJIM3UPOBATh, CPABHUBATH, KJIacCU(PULMPOBAThL U 000011aTh (aKThI U ABICHUS;
OCYIIECTBIIATH CPABHEHHE, CAMOCTOSTEIBHO BEIOMpast OCHOBAHUS U KPUTEPHH;

HaBBIKM OPraHU3aINH yueOHOro B3aUMOJCHCTBUSA B TPYTINE;

YMEHHE OTCTauBaThb CBOIO TOYKY 3pEHUs, IPUBOAUTH apryMEHTBI, NOJATBEPKAAs HX
(akramu;

CaMOCTOSITENIbHO BECTH IIOMCK HE0OXOoauMol MHpOpMalMM ¢  HCIOJIb30BaHHEM
Pa3IMYHBIX HCTOYHUKOB.

IIpeomemmubimu pe3ynbTaTaMu U3y4CHUS Kypca SBIISIOTCS:

(hopMUpOBaHHE OCHOB HayYHOT'O MHPOBO33PEHUS U XUMHUYECKOTO MBIILITICHUS;
NpPE/ICTaBICHUE O COCTaBe, HEKOTOPHIX CBOMCTBAaX M BIMAHHM Ha OPraHU3M YEIOBEKa
OT/JIENBHBIX BELIECTB, UCMOJIb3YEMBIX UMH B ITOBCEHEBHOMN JKU3HH;

YMEHHE ONpeiensaTh OUOTOrHYeCKU BayKHbIE COCAMHEHHUS;

OBNajicHue crmocobamu 6e30macHoi paboThI ¢ BEIIECTBAMHU B 1adopaTopuu, ObITY;
dbopMHpOBaHHE HABBIKOB PaclO3HABAHUS BAKHEHIINX BEIIECTB U MAaTEPHAJIOB;
(bopMHpOBaHHME  HABBIKOB ~ KPUTHYECKOW  OIEHKM  JIOCTOBEPHOCTH  XHMHYECKOH
uH(pOpPMALIUY, TOCTYNAIOUIEH U3 PA3INYHBIX HCTOYHUKOB;

dbopMupoBaHHE YMEHUS OOBSACHATH XMMHYECKHX SIBICHUH, NPOMCXOASAIIUX B OBITY,
NPUPOJIE U Ha MPOU3BOJICTBE;

®opmbl opranuzanu 00pa3oBaTEIbHON AEATENBHOCTH O0YYaIOMUXCS — UHAMBHUAYaIbHas
MOArOTOBKA, 3aHATHA BceM coctaBoM oObeauHenus. ConepiaHue Kypca npeanosiaraert
pa3HooOpa3Hble BUJIBI JACATECIBHOCTU ydaluxcs: Oecejibl, JIeMOHCTPALMOHHBIC IKCIIEPUMEHTBI,
oOcyx/icHUC TPOOJICMHBIX 3aja4, CaAMOCTOSTCIBHYIO pabdoTy € HMCMOJIB30BAaHUCM Pa3JIMYHbBIX
HUCTOYHHKOB HH(OpMALUH, TOATOTOBKY COOOIIECHUI MO N3y4aeMbIM TEMaM.

Tekymuii  KOHTPOJIb  OCYILLECTBISCTCS  MPOBEJCHUEM  OKCHEPUMEHTAIbHBIX  pador,
KOHTPOJIBHBIM peleHneM 3aaad. Torosslit KOHTPOJIb — TECTUPOBAHUE.



COAEPKXAHUE OBYYEHUA

11 KIIACC

XuMHA B 3aa4ax

PacuerHble 3a1a4n

OcHoBHblE enuHULBI U3MepeHus. Pacuer macchl WM oObeMa BelECTBa 110 IapameTrpam
OJJHOTO W3 YYacCTBYIOIIMX B peakuuu BewiecTB. Pacuersl 0OBEMHBIX OTHOIIEHMH Tra3oB IpH
XMMHUECKOI peakiuu. MomspHsiii 00beM ra3os. Biusgnue napinenus Ha o0beM razos. TemioBoii
dppexT XumMHuecKo peakuuu. TepMOXMMHYECKOE YpaBHEHHE. DK30- U HHIOTCPMHUECCKHE
peakuuu. Pacuerbl ¢ MUCHOIL30BAHMEM IOHATHS «MaccoBasi Jl0Ji BELIECTBA B PaCTBOPEN.
Pa30aBienue, BbllIapBaHUE, CMEUIMBaHHE pacTBOPOB. [lepeBojl MONAPHONW KOHIEHTpALUU B
Jpyrue BH/bl KOHIGHTpanuid. PacueTsl Macc W 0O0BEMOB BEIECTB, COJAEPXKAUMX IMPUMECH.
Pacuetst Macc M 00BEMOB BEIIECTB, €CIM OJHO W3 HHUX B3ATO B H30BITKE. Pacuers
NPAaKTUYECKOr0 BbIXOJAa IPOJYKTAa PpEaKUUH 110 OTHOLIEHHIO K TEOPETHYECKOMY BBIXOIY.
KomOuHupoBanHble 3a/1auu.

3ajaym opraHuyecKo XuMuu

YyeOHO-TeMATHYECCKHHI IJIAH

No HaumenoBanue TeMbl Bcero | Teoperu | Ilpaktu dopma KOHTpOJIS
4acoB geckas | ueckas
9acThb 9acThb
l. PacueTnsie 3a1auu 14 14 KountponbHoe penenue
3agay Ne |
2. 3aa4y OpraHMvecKoi XUMUHU 18 17 1 KounTponbHoe peenue
3agaq Ne 2
[TpakTnueckas pabora
Ne 1
¥ OxucnuTenbHO- 21 20 1 KonrponbHoe pemienue
BOCCTAHOBUTEIBHBIC 3a/1a4U 3agayq Ne 3
[TpakTuyeckas padora
Ne 2
4. CuTyaloHHBIC 331a4H 15 15







YyebHas nporpamMmma

Paznen | Ne Temsbl u OCHOBHBIE TOHATHSA ITpakTuuec Moty «LIKobHBIH YPOK» B paboueit
yp. MOCJIEI0BATEILHOCTD Kas 4acTh porpaMMe BocuTaHus (110 pas3jiernam)
YPOKOB
1 Pacuer macchbl unmum Pacuyer macchl wim o0bema BellecTBa 1o
oObeMa BelecTa rnapaMeTpam OJAHOT0 U3 YYaCTBYIOIIUX B ®opMHPOBAHHE HAYYHOI'O
peaxiuu BemecTB. OCHOBHBIC €TUHUIIBI MHPOBO33pEeHHSA:
U3MEPEHUS. - CBsI3b XMMUH C JPYTUMH HAyKaMu
(bU3MKOI, MAaTEMATHKOM;
2 PacueTsl 00bEMHBIX PacueTsl 00BEMHBIX OTHOIIIEHHWH Ta30B - OObsACHEHHE MaTEePHUATLHOTO eIMHCTBA
OTHOIIICHUM Ta30B TIPU XMMHYECKOM peakiu. MospHbIi BEILIECTB IIPUPOJIBI.
00beM ra3zoB. BiusHue naBieHus Ha
= 00bEeM Ira3oB. @®opMHPOBAHHE IKOHOMHYECKUX
= 3HAHMI:
;:T 3 TepmoxuMmuueckue TennoBoit 3¢hhexT XuMHUIECKON peaKIiy. - 0€30TXOIHOCTh NEPePabOTKU CHIPHS;
S pacyeTsl Tepmoxumuueckoe ypaBHeHUE. JK30- U
g HJIOTEPMUYECKUE PEAKIIUU q)opMHPOBaHne MATPHOTHYECKOT0O
2 BOCIIUTAHMSA:
E 4 MaccoBast 10711 Pac4yeTsl ¢ HCTIOTB30BaHUEM TTOHSTHS - POJIb OTEYECTBEHHBIX YIEHBIX
A BEIIIECTBA B pacCTBOpPE «MaccoBast 107151 BEIIECTBA B PaCTBOPEY.
£ Paz6aBiienue, BeImapuBaHue,
CMEIIMBaHUE PacTBOPOB
5. | Monsipuast [TepeBoa MONSIPHON KOHLICHTPALUH B
KOHLIEHTpaLus JAPYrue BUbl KOHLEHTPALIM
6. 3aayn Ha MpUMecH Pacuersl Macc 1 00bEMOB BEIICCTB,

CoZiCpKALINX IPUMECH




HCU3BCCTHBIX BCUICCTB

7. | 3agayu HA U3OBITOK Pacyersl mMacc u 00BEMOB BEILECTB, €CIIU
OJIHO U3 HUX B34TO B U30BITKE
8. | Pacuer npaktuueckoro | Pacyersbl npakTUuyeckoro Buixoja
BBIXO/a MPOJYKTa NPOAYKTA PEAKLUH I10 OTHOLIEHUIO K
TEOPETHYECKOMY BBIXOY
9- | KombunupoBauubie
13 | 3amaumn
14 | KoHTpoibHOE pelieHue
3agaq Ne |
15- | BeiBojt MOJIEKYIAPHBIX | BBIBOA MOJIEKYISAPHBIX (DOPMYIT 110 ®opMHpPOBAHHE HAYYHOTO
17 | popmyn MacCOBBIM JIOISIM XUMHUYECKUX MHPOBO33pPeHHA:
P aneMeHToB. [Ipocreiinias u nCTHHHAS - TIPUYUHHO-CIICJICTBEHHBIC CBA3U
; dbopmyibl. OTHOCUTEIIBHAS [TIOTHOCTh MEX/1y CTPOCHUEM, CBOMCTBAMU U
- OJIHOTO BEIEeCTBA MO JPYTOMY. IPUMEHEHUEM OPraHUYECKUX BEIIECTB.
= ®opMHpPOBaHHE IKOJTOTHYECKHX
= 18- | BeiBoA MONEKYNAPHBIX | BBIBOA MONEKYIApHBIX (hOpMYIT MO 3HAHUI:
,: 20 | dopmyn MPOJIYKTaM TOPEHUS U OKUCIICHUS - DKOJIOTHUYECKOE U Oe3omacHoe
% OpPraHUYECKUX ¥ HEOPTaHHYECKUX oOpaliieHue ¢ OpraHudecKuMu
e BEIIECTB (IO YIIEKUCIOMY Ta3y, BoJe, BEIICCTBAMH;
g a30TY, TaJIOTCHOMPON3BOIHBIM U COJISIM). - MpaBHJIa TEXHUKH O€30MaCHOCTH TIPH
g IIpoBepka HaTM4UA KUCIOPO/IA B BBITIOJTHEHUH MPAKTUYECKUX paboT ¢
= HCXOAHOM BEHILCTIRE, eI GOPMUPOBAHUS GEPEKHOTO
5( TR B OTHOIICHHUS K CBOEMY 3/I0POBbIO U
8 23- BIBOJI MOJICKYJISIPHBIX BIBOJI MOJICKYJISIPHBIX (pOpMYI 11O SR G
hopmyn 3HAYCHUSAM TPOYKTOB PEAKIH

- OCO3HaHHE HEOOXOAMMOCTH
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KonTposbHoe pelieHue
3amay Ne 2

HKOJIOTMYECKU I'PAMOTHOI'O MIOBEICHUS B
OKpY Kalollel cpeje.

noarpymmn. Peakuuu ¢ a30THON U cepHOM
KOHIICHTPUPOBAHHON KUCIOTAMHU

®opMHupoOBaHHE IKOHOMHYECKUX
3HAHUMN:

25- | KauecTBeHHble Peaxuuu ¢ 6pomHoit Boj10M,
26 | peakuuu NepMaHraHaTOM KaJlisl, aMMUAYHbIM
YIJII€BOIOPOIOB pacTBOpOM OKcHj1a cepedpa, OKCHI0M
MEIH U1 BEIECTB C KPATHBIMU CBA3ZAMHU
27- | KayecTBeHHbIE Peakiiu Ha MHOTOaTOMHbBIE CITUPTHI,
29 | peakuuu (heHom, anbaeruapl, KapoOOHOBBIC
KHCIIOPO/ICO/ICPKAIMX | KUCIIOTHI, yriaeBosl. Cpena B pacTBOpax
BEIIECTB aMUHOKHUCIIOT
30- | KauecTBeHHBIE Pacno3HaBanue OpraHUYecKuX BEIECTB ITP Ne 1
32 | peakiuu B peUICHUH
3aj1a4
33- | OKHCTIUTENH U OCHOBHBIE OKHCITUTENH U ®opMHpOBaHHE HAYYHOI'O
E 34 | BOCCTAaHOBHTEIH B BOCCTAHOBUTEIIM B PEAKIUAX, HAYIINX C MHPOBO33peHHs:
7 peaKiusx WU3MEHEHUEM CTENEHU OKHCIICHUS B - CTAaHOBJICHHE XMMMHU KaK HAYKH;
é HEOPraHUYeCKOM U OpraHu4ecKon - 00bsCHEHUE TPUYNUHBI MHOT00Opa3Hs
§ _ XUMHH. 3aBUCHMOCTH CPEJIbl PACTBOPOB MIPOAYKTOB PEAKINI B OPraHUYECKUX U
z Ha MPOAYKTHI pEakluu HEOPraHUYECKUX CHUHTE3aXx.
5 Q
§ = 35- | [Tox6op Meton SMEKTPOHHOTO Oamanca, METO ®opMHpOBaHHE NATPHOTHYECKOT O
g % 36 | koaddummento B OBp | nmomypeakuuii BOCIIUTAHHA: )
4 5 - pOJIb OTCUCCTBCHHBIX YUCHBIX B
8 37- | OBp ¢ mcrannamu u ux | P akTHBHOCTH METasIOB, CTCIICHU pasButuu B3rsA0B Ha OBp B xumum.
= 38 | COCAMHCHUAMU OKMCJICHHUS METAJJIOB MOOOYHBIX
.
®)




39-

OBp ¢ HemeTaIaMu U

[TpuMepsI peakiuii ¢ coeAMHEHUAME

40 | UX COCAMHEHUAMH cepsl, XJI0pa, a3oTa 1 ap.

41- | Tlepoxcun Bogopoga B | OKHCIUTEIBHBIC U BOCCTAHOBUTEIIBHBIC

42 | OBp CBOMCTBA IIEpOKCHAa BOAOPOaA

43 | Okucnurenu B Peakuuu ¢ aMMHaYHBIM OKCHUIOM TP Ne 2
OpraHMYECKON XUMHUHU cepedpa u ruapokcuaom Meau. Ocodbie

CBOWCTBA MYPaBbUHOW KHCIJIOTEI

44 | BzaumojielicTBue OKuceHre BEEeCTB ¢ KpaTHBIMU
NepMaHraHaTa Kajlud ¢ | CBA3AMHU B KUCJIOW, HEUTPAILHOMU H
OpraHMYECKUMHU IIEJTOYHOM cpejie
BEIIECTBAMH

45 | B3aumojeiicTBue OxuciieHne apoMaTUYeCKHX COeIMHEHU
NepMaHraHaTa Kajlus ¢ | B KMCJIOHM, HEHTPAJIbHOM U IIEITOYHOM
OpraHUYECKUMHU cpene
BEIIECTBAMHU

46 | BzaumojeiicTBre OxucneHne KUCIopoaCOAepKAIIUX
repMaHraHaTa Kajausi ¢ | COSAUHEHUN B KUCJIOW, HEUTPaIbHOW U
OpraHUYECKUMHU LIENIOYHOM cpeie
BEIIECTBAMH

47- | B3aumojeiicTBue Oxucnenue BeIEeCTB C KPaTHBIMU

49 | XpoMaToB Kaius € CBSA3SIMU U KMUCIIOPOACOAEPIKALLINX
OPraHu4YeCKUMH COCAUHEHHUI B KMCIIOM, HEUTPaJILHON U
BCIICCTBaAMH HICITIOYHOM cpeae

50- | OBp B reneTuyecKux OBp B renernyeckux cxemax TP Ne 2

52 | cxemax NPEeBPALICHHI HEOPraHMYECKUX U

OpPraHH4YCCKHUX BCIICCTB

- poJib OKHUCJIUTENIEH U BOCCTAaHOBUTEIEH
B MPOMBIIIIICHHOCTH, MCIUIIMHE, 6I>ITy.




53

KonTposbHoe peieHue
3amay Ne 3

Curyauuonssie 3axaun (15 )

54 | XuMus 4UCTOTBI U [Tpo6iieMbl TMYHON IUTHEHBI YEI0BEKA
310pOBbs (yxoJ 3a KOei, BOJI0CaMH, I10JI0CThIO
pta). CocTaB U CBOWCTBA COBPEMEHHBIX U
CTapUHHBIX CPECTB.
55 | Crupka no-nay7ysomy | CMC u mbuia. buono6asku u
oTOenuBaTeny, CMATYUTETH BOIBI.
CniocoOs1 ymaneHus naTeH
56 | XuMuk B XUMHUYECKHE TPOLECCHI, JIeXkKallie B
NapuKMaxepcKon OCHOBE 3aBUBKH, YKJIaJKU U OKPaCKH
BOJIOC
57 | XuMHUK B calloHe [Iperaparbl TATHEHUYECKOM, JIEUeOHOH U
KpacoTsl JIEKOpaTUBHOM KocMeTuKH. KepaTtuH.
Kepatonutsl.
58 | Xumuk nonpasisier JlexapcTBEHHBIE MTpenapaThl.
3/10pOBbE Hcnonb3oBanue HEKOTOPBIX BELIECTB VIS
nedyenus. Hapoaueie cpeacrsa
59 | Ypoku BbDKUBaHUS XHUMHUECKHE BEIIECTBA U PEAKIUH,
MOMOTAIOIIHE B YKCTPEMAIbHBIX
CUTYaIUsAX
60 | KanutanbHblil peMOHT | XUMMYECKHE OCOOCHHOCTH  MACISHBIX

Kpacok, oHmasied, JsakoB. Kuen B
CTPOMUTEIILCTBE.

®opmHupoBaHHe HPABCTBEHHOI0
BOCIIUTAHHSA:

- B3aUMOCBSA3b MEX/y H3y4aeMbIM
MaTepHuaaoM u Oyayuei
npodeCcCHOHATBLHOM JIeATEIBLHOCTBIO.
®opMHupoBaHHE NATPHOTHYECKOTO
BOCIIUTAHUS:

- POJIb OTEUECTBEHHBIX YYEHBIX B

pa3BUTHH OOIIEH XUMUH.

DopMHPOBAHHE IKOJOTHYECKHX
3HAHMI:

- MMpaBUJIa TEXHUKN 0€30MacHOCTH TIPH
BBIMIOJTHEHUH TTPAKTUYECKUX padoT ¢
uensio GpopMupoBanust OEpeKHOTO
OTHOILIEHUS K CBOEMY 3/10DOBBIO U
3/I0POBBIO OKPY)KAIOIIHX.

- OCO3HaHHE HEOOXOIMMOCTH

HKOJIOTHYECKU TPAMOTHOTO TTOBE/ICHHS B
OKpYy>Karolei cpeje.

®opMHpPOBaHHE BAJIEOJOTHYECCKHX
3HAHUMN:
- Ponb yrieBojioB, )KUpOB B




61

[TonumepHbIii Oym

[TonumepHbIe MaTepHabl B
CTpPOUTENbCTBE, B Mebenu, B OBITY.
[Tpobnemb! ux yTuIM3aLuM

62 | XUMHUK H ero AHTHDPU3BI, TOPMO3HBIE KUIKOCTH,
aBTOMOOMIIb cpencTBa 60pbObI ¢ KOppo3ueH,
aBTOILAMITYHH, UX COCTaB U OCOOCHHOCTH
MPUMEHEHUSL.
63 | Xumuyeckue cexkpetsl | BemecTBa uis pocTa, IIBETCHHUS,
arpoHoma TUTOZIOHONICHUS pacTeHUH. XpaHeHue
ypoxKast
64 | «Boiina» B oropojie [TpuMeHeHHe XUMHUYECKUX CPEJICTB
3amMTHl pacTeHui. Mepsl 6e30macHoro
MOBEICHUS
65 | XuMus B KOHCEpPBHOM [TepepaboTka MPOTYKTOB MUTAHUSA IS
OaHke JUITTEJILHOTO XPaHCHUS ypOoxKas.
Koncepsuposanue, 3acosnka, Cymika,
TepMuYeckas 00paboTka
66 | XuMHK H3ydaeT «3a» M «IIPOTHB» peKJIaM, KPUTHYECKUM
peKnIamy B3TJISI XUMHKA. YTAKOBKH TIPOJYKTOB
MUTAHUS
67 | Ypok OykBoena KynbTypa ucnosib30BaHuss XHMUYECKUX
TCPMHHOB B TTOBCCAHCBHOMN KHU3HHU.
TpuBnanbHbIc Ha3BaHUS BELICCTB.
Xumnueckas uudopmanus 8 CMU
68 | UroroBoe 3aHsTHEC

KU3BHCACATCIIBHOCTH OPraHUu3MOB;

- OuoJsioruyecKas poJib aAMUHOKHUCIIOT,
oenkos, [IHK, PHK;

- Guosnoruyeckas posib BUTAMHHOB U UX
3HAYEHUE JUIs1 COXPAHEHUS 310POBbs
4enoBeKa, 3Ha4eHue (hpepMeHTOB I

KU3HEEATEIbHOCTH JKUBBIX OPraHU3MOB
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ITepeyens popm KoOHTpOIS

KontponsHoe pemenue 3agaq Ne 1

KoHnTtponbHoe pemenne 3agaq Ne 2

KonTtponbHoe pemenne 3agayu Ne 3

ITpakTnueckas pabora Ne 1 PacnoznaBanue opraHMueCKUX BEILIECTB
[TpakTrueckas padora Ne 2 CoequHeHHs] MEIU B OPTraHUYECKUX PEaKLIUIX

% sy Bopes



KonTpoabHoe pemenne 3axa4 Ne 1

Boraucnure 00b€M (H.y.) rasa (B JIMTpax), BRIASIUBIIETOCS MPU pacTBOpeHuH 22 T cynbhuaa
xene3a(Il) B u30bITKE CONAHOM KMCIOTHI.
OtBeT: 71 (3anuImnTe YUCIIO0 C TOYHOCTHIO 0 JECATHIX. )

Beruncianre 06béM (H.y.) okcuaa yraepoaa(IV) (B nurpax), KOTOpbIH TEOPETHUECKH
o0pasyeTcs npH MOJTHOM CrOpaHuM yriid B 78 11 (H.y.) KMCIOpo/a.
Otser: 11 (3anuiuuTe YUCo ¢ TOYHOCTBIO 0 LEJIbIX. )

Kakoii 00béM (H.y.) ra3a (B JUTpax) BBIACIUTCS NpU pacTBopenun 21,2 r kapOoHaTa HATPUS B
N30BITKE COJIAHOM KMCIOTHI?

B pesynbraTte peakuuu, TEpPMOXUMUYECKOE YPaBHEHUE KOTOPOI

FeO(tB) + H2(r) = Fe(tB) + H20(kx) — 21 xJ[x

u3pacxomosanock 10 r Bogopoaa. OnpenenuTte KOJIUYECTBO TEIUIOTH (B KUITOKOYIAX ),
3aTpavyCHHOM TPU STOM.

OrtBer: kJk (3anumure YuCiI0 ¢ TOYHOCTBIO JI0 1IEJIbIX. )

60 r cynbduna amomuHus 00padoTani U30BITKOM BOJIHOTO PacTBOPa XJIOPOBOJAOPOIHOM
KHCI0ThI. PaccumnTaiite 00b€M (H.y.) ra3a (B TUTpax), BHICTUBIIETOCS B pe3yIbTaTe 3TOM
peaKium.

OrBer: J1 (3anmuuInTe YUCa0 ¢ TOYHOCTBIO JI0 HEbIX. )

Kakyro maccy Bojwl Hazo Beimaputh U3 150 r pactBopa ¢ maccoBoii gosneii conu 10%, 94To0b
MOJYYHUTh PACTBOP C MAacCOBOM foneit 3Toi comu 30%? (3anuimTe 4ucio ¢ TOYHOCTBIO J10
1IEJTBIX. )

Ortger: E.

Boruucnaute MaccoByto 10110 Xaopuaa dapus B pacTBOpE, MOJIYYEHHOM IpU pacTBopeHuu 8,77 r
9TOH coJIH B 34,2 MJI BOJIBL.
OrTger: % (3anuImmMTe YHCIIO C TOYHOCTHIO 0 JIECATHIX. )

KonrpoabHoe pemenne 3agaq Ne 2

IIpu cxxuranum odpasia OpraHMnIecKoro BEIeCcTBa Maccoi 7,5 T MomyduiIu
10,08 1 yriekucnoro rasa (H.y.) u 4,5 r Boasl. JlaHHOC BEIICCTBO BCTYMACT B
pEaKIuIo ¢ pacTBOPOM I'MAPOKCH/IA KalHsl PU HArpeBaHUM, OJIMH U3
npoayKTOB 3TOM peakuun umeer cocta C7TH502K.

Ha ocHOBaHMM 1aHHBIX YCIIOBHS 3a/IaHUS:

1) npoBeanTEe HEOOXOAMMBIC BEIYUCIICHHS (YKA3bIBATC CAMHULIBI H3MCPCHUS
MCKOMBIX (PH3UYCCKUX BEIMYUH) U YCTAHOBUTE MOJICKYISAPHYIO hopmyy
OpPraHUYECKOro BEIIECTBA;

2) cocTaBbTe BO3MOKHYIO CTPYKTYPHYIO (hopMyJy 9TOr0 BelecTsa, KOTopas
O/IHO3HAYHO OTPAXKACT MOPSJIOK CBA3M aTOMOB B €r0 MOJICKYJIC;

3) HaNMMIIMTE YPaBHEHUE PEAKIIMU JAHHOTO BEIIECTBA C PACTBOPOM
I'MJIPOKCH/IA KaJusi IIPU HarpeBaHuM (UCIOJIb3YHTE CTPYKTYPHbBIE (DOPMYIIbI
OpraHHYECKHUX BEIIECTB).




ITpu cropanuu 17,5 r opraHn4eckoro BeuecTna noayduin 28 i (H.y.)
YIJIeKHCIIoro ra3za u 22,5 mu Bojabl. [11oTHOCT mapoB 3Toro BeuiecTsa (H.y.)
cocranseT 3,125 r/n. U3BecTHO Takxke, 4YTO ATO BEHIECTBO OBLIO MOTYYEHO
B pe3y/bTaTe Aeruparaluy TPETUYHOr0 CIUpTa.

Ha ocHoBaHMM JaHHBIX YCIOBHS 3a/1a4H:

1) mpousBeauTE BHIYMCICHUA, HEOOXOAUMBIE AJI YCTAaHOBJICHUS
MOJIEKYJIAPHOM

(hopMyJIbI OPraHUYECKOro BELECTBA;

2) 3anUIIUTe MOJIEKYJSIPHYIO (OPMYITY OPraHHYECKOro BEIIeCTBa,;

3) cocTaBbTe CTPYKTYPHYIO (POPMYIy HCXOAHOTO BELIECTBA, KOTOpas
OJIHO3HAYHO

OTpaXkaeT MOPSAJOK CBSI3U ATOMOB B €0 MOJIEKYJIE;

4) HanUmIMTE YpaBHEHUE PEAKLMH [TOJIy4eHUsl JaHHOTO BELIeCTBa
JleruIpaTanmuei

COOTBETCTBYIOIIETO TPETUYHOTO CITUPTA.

Yrnesogopon A comepxut 80% yriaepoaa 1o macce u obpasyercs B
pe3ynbTaTe CIIaBICHUS OPraHUYEeCcKoro BemiecTsa b ¢
rujipokcuiom Hatpus. M3BecTHo, uto BemecTBo b oTHOCHUTCS K
KJIACCYy COJIEH M KOJIMYECTBO aTOMOB KHUCJIOpO/ia B HEM paBHO
KOJIMYECTBY aTOMOB YTJIEPO/Ia.

Ha ocHOBaHMH JIaHHBIX YCJIOBHS 3aJIaHUS:

1) npoBeauTe HEOOXOAUMBIE BBIUUCIEHUS (YKa3bIBAUTE €IMHUILIBI
HU3MEPEeHHS HCKOMBIX (DU3NYECKUX BEIIMYMH) U YCTAHOBHUTE
MOJIEKYJISIpHYIO GOpMYITy OpraHH4YeCKOTro BeniecTa A;

2) cocTaBbTE BO3MOKHYIO CTPYKTYpPHYIO (popMyITy BeliecTBa b,
KOTOpasi OJHO3HAYHO OTPAXKAET MOPSI0K CBI3U aTOMOB B €r0
MOJIeKYJIe;

3) HanmUIIMTE YpaBHEHHUE peaKIMu CIUIaBJICHHS BemecTBa b ¢
THAPOKCHIOM HATpus (MCTIONB3yHTE CTPYKTYpPHBIE (hOpMYITBI
OpTraHUYECKUX BEIIECTB).




KonTpoanHoe pemenne 3agaq Ne 3

JlaHkl cXeMbl peaKiini.
1. CH,—CH,—OH + K,MnO, + H,0 —

0
— CH3—C’<H + MnO, + KOH.

2. CH;,—CH,—OH + KMnO, —
— CHa—c{(gK + MnO, + KOH + H,0.

BblpaSHTe CYIIHOCTh HAAHHBIX OKHCIHUTEIbHO-BOCCTAHOBH-
TEJBHLIX PEAKNHUIN IBYMS METOAAMI.

CocraBhTe ypaBHEeHHe peakI K OKHCJEHUA aBeaeBoi KHC-
JIOTEI PACTBOPOM MIePMAHTaHATA KAJIHAA B KLUCAOMHOILL cpede.

Henonb3ys MOHHO-2JIEKTPOHHBIN METOJ, COCTABbLTE ypaBHe-
HME peaKIlU# OKMCIEHNHA OKCAJATA HATPHAA PACTBOPOM MepMaK-
raHaTa KaJlua B KUCLOMHOU cpede.




