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IHosichuTeIbHAsSI 3aNHCKA

QenepanbHBIi  TOCYIApCTBEHHBI  00pa3oBaTeNbHBIA  CTaHmapT  obuiero
obpazoBanusa, a Takke IIporpamMma pasBuTHig U (QOPMHPOBAHHE YHHUBEPCAIBHBIX
yueOHBIX OeUCTBUU Ay cpemHero (mosiHoro) obumiero o0Opa3oBaHUs COCTABIISIOT
OCHOBY IpejyiaraeMoit paboueil mporpamMmmesl.

DTa nporpamMma JIOTHYECKH MPOIOKAeT MporpaMMbl AJIsl HadallbHOTrO O0LLero
U OCHOBHOTO 00Iero o6pa3oBaHus B 0OJACTH Pa3BUTHS BCEX OCHOBHBIX BHJIOB
JIESTEIBHOCTH 00y4YaeMbIX, IMpeacTaBleHHBIX B HHUX. OHa cocTaBileHa C Y4&ETOM
0coOeHHOCTeW, KOTOphle OOYCIIOBIEHBl, B IIEPBYIO O4Yepe[b, IPeIMETHELIM
cozepKaHreM U IICUXOJIOTHYECKHMH BO3PaCTHBIMUA 0COOEHHOCTAMU 00y4aeMBbIX.

[To3HaBarenpHas AEATENBHOCTh P HM3YYEHHHM Kypca XUMHMH Ha 0a30BOM
YPOBHE WIPaeT BEAYILYIO POJIb B Pa3BUTHM OCHOBHBIX BUJOB YUeOHOM JesATETBHOCTH
CTapIIEKIaCCHUKOB: BJIAJIETh METOaMH HAay4HOIO IIO3HAHMs, IIOJIHO M TOYHO
BBIp@XKaTh CBOM MBICIH, XapaKTepH30BaTh, OOBACHATH, KIACCH(UIMPOBATH
XUMHUYecKue 0OBEKTHI, paboTaTh B IpymIe, apryMeHTHPOBaTh CBOXO TOYKY 3PEHHS,
HAaXOQWTh, MCIOJIL30BaTh pPa3IMYHbIE MCTOYHUKM HH(OPMALMH H IPEACTaBIATH B
YCTHOM M MTUCBMEHHOW peyy pe3y IbTaTel €€ aHallu3a.

Onna u3 3ama4 oOydyeHHs B CpeIHEH IIKole — ONpeJelieHne allbHeHIIen
006pa3oBaTeNbHOM TPAacKTOPUM W OTBETCTBEHHOTrO BBIOOpAa JKU3HEHHOrO |
npodeccuonagbHoro myTH. Jas pelleHdHs 3TOH 3aaud CTApIUIEKIACCHUKH IPH
M3yYEHUH XUMHH JOJDKHBI MCIIONB30BaTh MPUOOPETEHHEIM HA YPOKAaX XHUMHH OIBIT
NeATeNbHOCTH B IIpodeCcCHOHAIBHON cdepe 1 TF000H KU3HEHHON CHTYaIWH.

Cornacao ®I'OC, miaBHBIE Uenu cpeonezo 0ouie20 00pa306anus COCTONT:

1) B nproGpEeTeHUH 3HAHUM, YMEHHI U CIIOCOOOB JAEATENBHOCTH, CIIOCOOCTBYIOIIKX
(OPMHPOBAHHIO LIETIOCTHOTO MPEACTABIEHUS O MUPE,

2) B pa3BUTHU OIBITa PasHOOOPa3HOH  JEATENLHOCTH, CaMOIIO3HAHUS U
CaMOOIIpe/IeTIeHN;

3) B OCO3HAQHHOM BBIOOpE WHAMBUAYalbHOH 00pa30BaTENbHOM TPACKTOPUU H
npodecCHOHaIbHON 1S TEIBHOCTH.

Bonpioif BKNIaa B JOCTIIKEHHE O3THX Ieled cpemHero odmero oOpasoBaHHUS
BHOCHUT U3yUeHUe XUMUU, KOTOPOE IIPU3BAHO odecneuums:

1) dbopMupoOBaHHE €CTECTBEHHO-HAayYHOH KapTHHBI MHpa, B KOTOpOH cHCTeMa
XVUMHAYECKHX 3HAHUH SBISETCS €€ BaXKHEUIIUM KOMIIOHEHTOM;

2) pa3BHTHE MHTEJUIEKTYaIbHOTO ¥ HPaBCTBEHHOTO MOTEHIHaa CTapIIeKTaCCHUKOB,
dhopMHUpOBaHWE y HHX  OKOJOTMYECKH TpPaMOTHOro B  y4ebHOH M
npodecCHOHAIBHOM JIeATeIEHOCTH, a TAKKE B OBITY;

3) oco3HaHMe y CTapLIEKIACCHUKOB HEOOXOANMOCTH B PpasBUTHUHM XUMHA 1
XMMHYECKOH TPOMBIILIEHHOCTH, KaK IPOU3BOAUTEIBHOMN CUIIBI O0IIECTRa;

4) noHuMaHWe HeoOXoAMMOCTH Oe3omacHOro OOpalleHHs ¢ BEIIECTBAMH M
MaTepHalaMH, HCTIONb3yEeMBIMH B IPO(ECCHOHATLHOM 1 MOBCEAHEBHOM KU3HH.

Henamu uzyuenusn Xumuu 6 Cpeoreil WKoje A6AI0MCA:

1) BHZeHHE U TIOHMMAHWE 3HAYMMOCTH XMMHUYECKUX 3HAHMM JUIS KaXIO0ro HieHa
COLMYMa; YMEHHE OLEHHBATH pa3NuM4Hble (aKTel M SABJCHHUS, CBSI3AHHEIC C
XUMHYECKAMH OOBEKTaMH M IIPOIeccaMy Ha OCHOBE OOBEKTUBHBIX KPUTCPHCB U



OmnpenenéHHOM CHCTEeMbl UEeHHOCTed, (opMynupoBaTb U  00OCHOBBIBATH
coOCTBEHHOE MHEHUE U yOexKIeHuE;

2) mOHMMaHHe POJIM XUMHHU B COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHE MHUpa U
WCIIONIB30BAaHME XMUMHYECKUX 3HaHWM U1 OOBSICHEHHS OOBEKTOB U IPOLIECCOB
OKPYKAloIlledl IeHCTBUTENFHOCTH — IPUPOAHOM, COLMANLHOM, KYIBTYPHOM,
TEXHAYECKOM Cpelsl;

3) dbopMHpoBaHUE Yy CTApIISKIACCHUKOB NP HU3yYEHHH XHUMHHU OIBITA IO3HAHHUS U
CAMOIIO3HAHUS C TIOMOIILIO KIIFOUEBBIX KOMIETEHTHOCTEH (KII0YEBBIX HABLIKOB),
KOTOpBIE UMEIOT YHUBEPCAJIBHOE 3HAUEHUE IS Pa3IuYHbIX BUIOB JEsATETbHOCTH,
—  [oWcka, aHanu3a WU 00paboTkM  HMHOOpPMAalUM,  U3TOTOBJIIEHHE
MHGOPMALIMOHHOTO IPOAYKTA M €ro Ipe3eHTalMHd, I[PUHATHS PpeLIeHHUH,
KOMMYHMKATHBHBIX HABBIKOB, 0Oe30macHOro oOpalleHHMs C  BeIeCTBaMH,
MarepuaTaMd M IIPOLIECCAMH B IIOBCEIHEBHOM JXM3HM M INPO(ECCHOHAIBHOM
NesITeJIbHOCTH.

MeToanuyeckue 0co0EHHOCTH Kypca

CozmepaHue Kypca peanusyercs M3 pacuéra | u B Hezeno. DTOT JHMHT
BpPEMEHH 1 00YC/IaBIMBaET PsiJi METONIYECKUX 0COOEHHOCTel Kypea.

M3ydyenne xuMMH Ha  0a3oBOM  yYpOBHE  ampyopy  HE  TOTOBHUT
cTapiiexnaccHukoB K ciaade EI'D mo xmmuu. IlosToMy B IIOCTPOSHHH Kypca
WCIIONB30BaH H00X00, TIPH KOTOPOM OOY4YEeHHE IPeAMETY IPOHCXOAMT Ha OCHOBE
yuéTa UX UHTEPECOB, CKIIOHHOCTEH 1 0COOEHHOCTEH.

C 1enpl0 TOBBIIIEHWS MHTEpeca K XHMHHM Y  CTapIIEKIACCHHUKOB
MpefyCMOTPEHO  YCHJICHHE  IIPUKJIQJHOTO  Xapakmepa  CONEPXKaHus U
MI03HABATEIBHON AEATeILHOCTH MpH 00YYeHUH NaHHOIO Kypca, T. €. CBA3H XUMHH C
IIOBCETHEBHOM XKU3HBIO YEIIOBEKA.

Vue6HbIH MaTephan Kypca XMMAM Ha 6a30BOM YPOBHE M3JIOKEH B (Gopmame
cobecedoganus ¢ 0OOYUAIOIUMCS Ha OCHOBE pean3al[iy MEKIPEAMETHBIX CBA3CH.

B kjacce TeXHOJOTMYECKOro MNpO(HMIsS TeMbl, CBA3aHHBIE C (H3UKOH
M3y4aloTcs HA OCHOBE aKTUBHBIX (opM (Gece, MHUCITYTOB, YPOKOB-KOH(EpEHI),
YTO [03BOJSET 3HAUUTEILHO YBEIUYHUTD JOJIF0 CAMOCTOSTENBHOM paboThl y4aluxcs.
Taxoit HHTerpaTUBHEIN MOAXOM K 00YIEHHIO XMMHUHU Ha 6a30BOM YPOBHE U II03BOJIAET
GopMHUpPOBATH IENOCTHYIO €CTECTBEHHO-HAYUHYI0 KapTHHY MHUDA.

Xumuueckuii IKCHEpUMEHm U pacuémusie 3a0auu no dgopmyram u
ypagnenuam B Kypce O0a30BOTO YPOBHS H3-3a HEOONBIIOrO JIMMHUTA BPEMEHH
MCTIONB3YIOTCS HECKOJBKO HHaue. YBENWYeH Y/eNbHBIH BEC JEMOHCTPALHOHHOTO
SKCTIEpUMEHTA ¥ YMEHBIIEH — JIabOpaTOPHOro Y4CHUYECKOTO. [TosTomy 1pH
BLITIOJTHEHHH JAEMOHCTPAIMOHHOTO SKCIIEPUMEHTA IIUPOKO MPHUBJIEKAIOTCS yIaluXCA
B KauecTBe ACCUCTEHTOB. KpoMme 3TOro, ¢ LENBI0 DKOHOMUHM BPEMEHH U yCHIICHHA
HADISIHOCTH — HA  yPOKAaX  XUMHHM  WCIIONB3YFOTCS — BHAEOGParMeHThl U
BHIEOMATEPHAIb], & TAKXKE KOJUICKLIHUH.

UtoGBl peanu3oBaTh B3aUMOCBS3b Ka4eCTBEHHOM W KOJIMYECTBEHHOH CTOPOH
M3y4aeMbIX XUMUUECKHX OOBEKTOB, — BEILECCTB U peakiuii, — pacy€THbIC 3aa4H 110



dopMyllaM M ypaBHEHMsSM, YBEIHYECH YIe/lbHbIH BEC CaMOCTOATENHHON pPaGoTbl
y4aluxcsl.

Packpvimue ceazu usyuaemozo mamepuana ¢ 6yoyweii npogeccuonanvroii
0esAmenbHOCMbIO  6bINYCKHUKA CPeOHell  WKOMbl  CROCcoGCmeyem  yCuneHuio
MOMUBAUUU YUAUUXCA K USYUEHUI0O HENnPOPUIbHOU OUCUURIUHBIL DTO MOXKET
OBITH MOCTHTHYTO Yepe3 BBINONHEHHE CTapINEKIaCCHUKAMM 3ajaHuii ¢ obmieit .
TeMatukoi «IloaroroBrTe coobmeHHe O TOM, KaK CBS3aHbl CBEIECHHsS KOHKpPETHOM
TeMbl ¢ BpIOpaHHOM Bamu BVY3om wmimm ¢ Gyaymeil  npodeccroHansHOM
NeATeIEHOCTEION.

bonpuryio pone B MHTErpaluMy 3HAHHUH CTAapIIEKIACCHUKOB I10 XMMHU M
OpYTUM TIpEAMETaM HWIpaloT uaocockue kamezopuu u 3aKOHbI, HAIPUMED,
3aKOHBI IIE€pexoJa KOJMUYECTBEHHBIX OTHOIIEHWH B Ka4yeCTBEHHEBIE, €IUHCTBA U
00pBOBI IPOTHBOIIOIONKHOCTEH HITH KATErOPHsl «OTHOCHTEILHOCTH MUCTHHEDY.

OnuH yac B HeJEIN0, OTBEAEHHBIN Ha U3ydeHHe Kypca, IPeanoiaraeT IIMPOKOe
UCIIOIIb30BAHUE JIEKYUOHHO-CEMUHAPCKOU (hopmMbl RPOGEOeHUA YHEOHbIX 3AHAMUIL.
OTO MO3BOJISET CTAPIIEKIACCHUKAM He TONBKO 3()(EeKTUBHO yCBaUBaTh COJepiKaHUE
Kypca, HO ¥ FOTOBUT UX K IPOJOJIKEHUIO 00pa30BaHUs B BBICIIEH IIIKOJIE, T/Ie TaKas
dopma mpeobiianaer.

OO0mas xapakTepHCTHKA Kypca

OcoOeHHOCTH  comepXaHUsI W METOOUYECKOrO  IIOCTPOEHHs  Kypca
chopmupoBanbl Ha ocHoBe OI'OC COOQ.

1. ConepaHue Kypca BBICTPOEHO JIOTMYHO M JOCTYIIHO B COOTBETCTBHH C
CHCTeMHO-/IeSITeIbHOCTHBIM ITOJXOZ0M Ha OCHOBE HepapXHu y4eOHBIX nMpobiiem

2. B 10-oM xnacce cTraplIeKIacCHUKH 3HAKOMATCS C OorarelM MHPOM
OpraHMYEeCcKHX BEIeCTB Ha OCHOBE pealM3alldd HIEeH B3aUMOCBS3U XMMHUYECKOIO
CTPOEHUS ITHX BEIECTB C HX CBOMCTBAMHU U IPHMEHEHUEM

3. Conepxanue Kypca o0med xumun B 1l-oM Kimacce crocoOcTByeT
(GopMUPOBaHUIO €IUHONW XUMHYECKOW KapTUHBI MHpa Y BBIIIYCKHHUKOB CpelHeil
IIKOJIBI ITyTEM PaccCMOTPEHHsI OOUIMX /Il HEOPTaHUYECKOH U OpraHMYecKOH XHMHHU
TIOHSATHM, 32aKOHOB U TEOPUH.

4. VM3yueHrne Kypca IPOBOAMTCS Ha OCHOBE COYETAHHUS TEOPHHM H IMPAKTHKH
npobnemMHoro o0y4eHus U oAady MaTepyaia B JJIOrMKe HAy4YHOTO ITO3HAHHUS.

5.  Teoperuueckue IOJIO>KEHHUS Kypca  LIMPOKO TOKPEILIEHBI
JIEMOHCTPAIMOHHBIMH XUMHYECKAUMH 3KCIIEPUMEHTaMH, 1ab0paTOPHBIMHU OIBITAMH U
PaKTHYeCKUMH paboTaMHu.

6. Peanmusyercs WHTerpauus COAEpXKaHUA Kypca ¢ NpeaMeTaMH He TOJIBKO
€CTECTBEHHO-HAYYHOTO, HO M TYMaHUTapHOI'O I[HKIIOB.

7. JTOCTHXKEHHIO MPEIMETHBIX, METAPEeAMETHLIX W JIMYHOCTHBIC Pe3yJIbTaToB
crocoOCTByeT CUcTeMa 3ajlaHuii B (opmare pedlieKCHU: IIPOBEPETE CBOM 3HAHMS,
NPUMEHNTE CBOM 3HAHMUS, UCIIONB3YHTe JONONHUTEIBHYO NHQOPMALHIO U BEIPa3UTe
MHEHHUE.



8. PackpeiBaeTcs poNb POCCHMHCKHMX YYEHBIX B CTAHOBJIEHHWM MHPOBOM
XUMHYECKOH HayKH, YTO CIIOCOOCTBYET BOCIIMTAHHUIO ITATPHOTH3MA U HALMOHAILHOM
CaMOMICHTH()UKAIIHH.

9. Kypc peanusyer cBs3b yueOHOM AUCUUIUIMHEI C )XU3HBIO, YTO CIIOCOOCTBYET
YCHICHHIO MOTHBALMM YYalllUXCS K H3YYEHHIO XUMHU dYepe3 PACKPBITHE CBS3H
HU3y4aeMoro Marepuajga ¢ Oygymed — oOpa3oBaTelbHOM — TpaekTOopHed |
npodecCUoHaIbHON AeATEIEHOCTH.

10. B xypce npencTaBieHbl COBpeMEHHbIE HAIIPABICHUS Pa3BUTHUSI XUMHUECKOM
HayK{ U TEXHOJIOTHH.

11. B xypce Hamum oTpaKeHUe OCHOBHBIE COAEPKATEIIbHBIE TUHUU:

o «Bewjecmeo» — 3HaHUI O COCTaBe, CTPOEHUH, CBOWCTBAX ((HU3UUECKHUX,
XUMHUYECKUX U OHOJIOTMYECKHX), HAXOKJEHUH B TPUPOJE U IONyYSHUH
BOKHEHIINX XUMHUYECKUX BELLECTB;

o «Xumuueckaa peaxkyus» — 3HAHWUS O IPOIECCax, B KOTOPBIX MPOSBIAIOTCSA
XMMHUYEeCKHEe CBOMCTBA BEIIECTB, YCIOBUSAX MX MPOTEKaHUS U crocobax
YIIPaBICHUS UMU;

o «Ilpumenenue eewjecme» — 3HAHWS B3AHMOCBSI3U CBONCTB XHUMHYECKUX
BEIIECTB, HauboJiee HCIONB3YeMbIX B OBITY, NPOMBIIIIEHHOCTH, CEIBECKOM
XO3MCTBE, 3APaBOOXPAHEHUH U Ha TPAHCIIOPTE;

o «fM3bIk Xxumuuw» — CHUCTEMa 3HAaHUH O BaXHEHIIMX TOHATHIX XUMHH WU
XMMHUYECKONH HOMEHKIJIAaType HEOpraHW4YecKMX M OpraHWYeCcKUX BeIIEeCTB
(MIOTTAK u TpuBHAIbHOH), BIaJieHHE XWUMUYECKOH CHUMBOJIHMKOH U €€
OTpakeHHEeM Ha IUCbMe, —XWMHYEeCKUMU 3HaKaMHu (CHMBONAMH), (OpPMYIBl U
ypaBHEeHUs, a TaKXe IIpaBuiia IepeBosia WHGOPMAIIUH C POIHOIO SI3bIKA HA SI3BIK
XUMHH B 00paTHO.

MecTo npeaMera B y4ueOHOM NJIaHe

Kypc xwmmm B cpenHell 1mkone mpexycMmarpuBaercst DejepaibHBIM
rocyJapcTBEHHBIM 00pa3oBaTeIbHBIM CTAHIAPTOM KaK COCTaBHas 4acTh MPEIMETHOMH
obnactu «EcTecTBeHHO-HAyYHBIE TPEIMETEI.

XuMUs BKJIIOUYEHA B yueOHOro IIaHa T’MMHa3HH.

B yueGHOM mtaHe M3y4eHHE XMMUHU IIPOBOAMTCS M3 pacu€ra 1 4ac B HEIeNro
(70 gacoB 3a gBa roma o0ydeHus).



JIH‘IHOCTHLIE, MeTanpeaMeTHBIE H
NpEAMETHBIC pe3y/ibTaThl OCBOCHHUSA Kypca

OOyuenre XUMHM CIOCOGCTBYET NOCTHXKEHHIO OOYHArOIIMMUCS CIIEAYIOIHX

JAIUYHOCHIHbIX Pe3)Ibmamaoe.

D

2)

3)

4)

D)

2)

3)

4)

4YBCTBA F'OPJOCTH 32 POCCHHCKYIO XHMUUYECKYIO HayKy M OCO3HAHHME POCCHICKOM
rPaXXaHCKOU UICHTUYHOCTH — 8 YeHHOCHO-OPUeHMAYUOHHOU chepe;
OCO3HaBaTh HEOOXOIUMOCTh CBOEH IIO3HABATENBHON MIEATENBHOCTH M YMEHHE
YHPaBIATE €10, TOTOBHOCTh U CIIOCOOHOCTE K CaM00Opa30BaHMIO Ha MPOTSKEHUH
BCEH JKU3HHU; [TOHUMAHUE BaXKHOCTH HENpPEepPBIBHOIO 06pa3oBaHUS Kak (akTopy
YCIEIIHOW  IpO(QEeCcCHOHANBHOM W  OOLIECTBEHHONW [esTeNPHOCTH, — &
nosnaeamenvHol (KOTHUTUBHON, HHTEIUIEKTYaJIbHOMN) cghepe

TOTOBHOCTH K OCO3HaHHOMY BEIOODY JanbHelIneif oOpa3oBaTebHOM TPaeKTOPUH
1 cepbl TpodecCHOHANBHOM IeSTeNBHOCTH — 6 mpy006oii ciepe;

HETIpUATHE BPENHLIX IPHUBBLIYEK HAa OCHOBE 3HAHMH O NEHWCTBHM BELIECTB HA
OpraHU3M YeJlOBeKa — 6 cghepe 300poevecbepedsicerus u bGezonacHozo obpasa
JHCUBHU,

Memanpeomemuvimu pesynbmamamu 0CBOSHUA Kypca XUMHUH SBIISIOTCH
UCNONb308aHUe OCHOBHBIX METOJOB I03HAHUS (ONpelelieHHe HCTOYHUKOB
y4eOHON M Hay4HOH MHQOPMAIH, [OoNyYeHUe 5Tol MHQOpPMALMHY, e aHalu3, u
YMO3aKJIFOYEHHUS Ha €r0 OCHOBE, H3TOTOBJIEHHE U TIPe3eHTalUs HHDOPMAIHOHHOTO
IPOAYKTa; TPOBEJICHHE OKCIIEPUMEHTa, B TOM YHCIe ¥ B IIpolecce
HCCIIeOBATE/IbCKON  NEATENBHOCTH, MOICIHUPOBAHHE H3y4aeMbIX OOBEKTOB,
HaOIO/IeHKe 33 HUMH, UX H3MepeHre, GpUKCalys pe3y/IbTaToB) U UX MPUMEHEHUE
JJIsl IOHUMAaHUS Pa3lIMUYHEIX CTOPOH OKPYIKAIOIIel JeHCTBUTENEHOCTH;

é1adenHue OCHOBHBIMHM HHTEIIEKTYallbHBIMH OIEpalMsIMU (aHalu3 M CHHTE3,
CpaBHEHME U CHCTeMaTH3alus, 0000LIeHre U KOHKpPeTH3alHs, KiaccuGuKays 1
TIIOUCK aHAJIOTOB, BBIABJIEHWE TPHYMHHO-CIEICTBEHHBIX CBsi3el, HOpMyIMpOBKa
TUIIOTE3, UX IIPOBEPKA U (DOPMYITHPOBKA BEIBOIOB);

nosxaxue 00BEKTOB OKPYKAIOIETO MHUpa B IIaHE BOCXOKIEHHS OT aGCTPaKTHOTO
K KOHKPETHOMY (OT 00IIEero 4epe3 4acTHOE K eNHUYHOMY );

cnocobnocmv BBIIBUTaTh HWIOEW W HAXOMUTh CPEACTBA, HEOOXOAMMBIE IS WX
TOCTHKEHNUS;

5) ymenue GOpMYyTHUpPOBAaTH LEIM W ONPENENsTh 3aJa4d B CBOEH IO3HABAaTEIbHOI

6)

AeATeIBHOCTH, ONIPENE/IATE CPEACTBA Ul JOCTHKEHUS LeNIeH U pelleH s 3a/1a4;
onpedensame pasHOOOpa3HbIe MCTOYHHMKH ITONYYEHUsS HEOOXOMUMOM XUMHYECKOMH
MH(QOpMAalMK,  YCTAaHOBJIEHHE  COOTBETCTBHSA  COHEPIKAHUA ©  (OPMEI
IIpe/iCTaBIeHUs] HH(MOPMALMOHHOTO IPOIYKTa ayAUTOPHH;

7) ymeHue NMPOTYKTUBHO OOIIATECSA M B3aUMOIEUCTBOBATH B IIPOLIECCE COBMECTHOM

8)

NeATeIbHOCTH, YYUTBIBATh IMO3UIMH JPYTHX YYACTHHKOB JIESTEHOCTH,
3 GeKTUBHO pa3pemraTs KOHMINKTEL;

20MOBHOCMb K KOMMYHHMKALMM (TIPEINCTABISATH PE3yJIbTaThl COOCTBEHHOM
TIO3HABATEIbHOM  JIeSITETBHOCTH,  CHBIIIATE W CIYIIAThb  OIIMOHEHTOB,
KOPPEKTUPOBATh COOCTBEHHYIO MMO3UIIHIO);



9) ymenue uWCIONB30BaTh CpPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHHKAILMOHHBIX
TexHonorud (nanee — KMKT) B pelneHud KOrHUTHBHBIX, KOMMYHHUKATHBHBIX U
OPraHM3alMOHHEIX 3a7a4 ¢ coOMofeHHeM TpeOOBaHWN IPrOHOMHUKH, TEXHHUKH
0e30MacHOCTH, T'MIHEHEI, pecypcocOepesxeHns, MPaBOBBIX M 3TUYECKHX HOPM,
HOpPM HH(OPMAIIMOHHOH 6€30MacHOCTH;

10)  enadenue A3BIKOBBIMM CPENCTBAMH, B TOM YHUCIIE U A3BIKOM XMMHMH — YMEHUE
SICHO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOKO TOYKY 3PEHHS, UCIIOIB30BATh a(€KBATHLIE
SI3BIKOBBIE CPEJICTBA, B TOM YHMCJI€ U CUMBOJIbHBIE (XUMUYECKHE 3HAKH, HOPMYJIBI U
ypaBHEHHS).

IIpeomemnbimu  pesyromamamu W3ydeHUs XUMHH Ha 0a30BOM ypOBHE Ha

CTYIIEHH CPEIHEro 0011ero 00pa3oBaHusI SBISIFOTCS CIIEAYIOIIUE PE3YIILTATEL.

[. B no3unaBaresbHOIi chepe:

l. 3nanue (nonumanue) TEpMHHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHMIIIHUX TEOpHH Kypca
OpraHu4ecKoi u oOIIeld XUMUH;

2. ymenue HaOIONATh, ONUCHIBATH, (UKCHUPOBATh PE3YNETATEl U JI€JaTh BBIBOABI Ha
OCHOBE JIEMOHCTPAlMOHHBIX U CAMOCTOSITEIBHO IPOBEAEHHBIX SKCIIEPUMEHTOB,
MCIIONIB3YSI ISl 3TOTO POJIHON (PYCCKHMI) S3BIK U S3BIK XUMUH,

3. ymenue KnaccUGUIMPOBATE XHUMHYECKHE OIIEMEHTBI, IPOCTHIE BENIECTBA,
HEOpraHU4YeCcKHe U OpraHudeCcKre COSAMHEHHS, XUMUYECKUe TIPOLEeCCh;

4. ymenue XapakTepu3oBaTh OOIIMe CBOMCTBA, MOTyYEHHUE U IPUMEHEHHE U3YYEHHBIX
KJIacChl HEOpPraHWYeCKHMX H OpPraHWYeCcKHX BELIECTB M HX BaKHEHIINX
IIpeACTaBUTENEH;

5. onuceiéamb KOHKDETHBIE XMMHYECKHE pPEaKIMH, YCJIOBHS KX IPOBEIEHHUS U
YIIpaBJIeHUsI XUMUYECKHUMH IPOLIECCAMM;

6. ymenue TIPOBOAUTH CAMOCTOSATENLHBI XUMHUYECKHM 3KCIIEPUMEHT M HaOIIONATh
JIEMOHCTPALMOHHBIN 3KCIIEpUMEHT, QUKCUPOBATE Pe3y/bTaThl M JeJIaTh BLIBOILI U
3aKIIIOYEHUS 10 pe3yNIETaTaMm;

7. npozHo3upoeéams CBOWCTBA HEW3YYEHHBIX BEIECTB 110 aHAJIOIMHM CO CBOMCTBAMMU
U3YyYEHHBIX Ha OCHOBE 3HAHUS XUMHUYECKUX 3aKOHOMEPHOCTEH;

8. ompedensmv MCTOYHUKHM XHMHUYECKOH WHQOpPMALIUH, IONy4arh €&, NPOBOIUTEH
aHajIu3, U3roTaB/IMBaTh HH(OPMAMOHHEIH TPOAYKT U IPEJACTAB/ISATE €r0;

9. ymemv  nonvzosamvcs  00SA3aTENBHBIMH — CIIPABOYHBIMM — MaTepHajIaMu:

Ilepronuueckoit cucreMoil xumuueckux osnemeHToB JI.M.Menneneesa, TaGnuieit

PAaCTBOPMMOCTH, JJIEKTPOXHMHYECKMM PsIOM HaOpPsDKCHUM METajuloB, pPAIOM

BIIEKTPOOTPHULATENIBHOCTH — JUISI XapaKTePUCTHKU CTPOEHHS, COCTaBa ¥ CBOMCTB

aTOMOB XMMHMUYECKHUX 31eMeHTOB [—IV nepronoB U oOpa3oBaHHBIX UMM ITPOCTBIX U

CJIO’KHBIX BEILIECTB;

10. yemanosnenue 3aBUCUMOCTH CBOMCTB M IIPUMEHEHUS BaKHEHIIUX OpraHMYeCKUX

COCJIMHEHUH OT HX XUMHUYECKOro CTpOeHus, B TOM 4Hciae U O0O0yCIIOBICHHBIX

XapakTepoOM 3TOTO CTPOeHHUs (IpedeNbHBIM MM HeIpenelbHbIM) W HaJIU4UueM

(GYHKUMOHATBHBIX TPYIIIT;

11. modenuposarue MoneKyn HEOPraHU4YECKUX U OPraHUYECKUX BEIIECTB,;

12. nonumanue XUMHYECKOH KapTHHBI MHpa KaK HEOTBEMIIEMOH YacTH ILIEJOCTHOM

Hay4yHOU KapTHHBEI MUpa.



II.

II1.

1V,

B uenHocrHo-opueHTannoHHO# cdepe — dopMupoBaHue COOCTBEHHOH
NO3ULMU MPU OLEHKE MOCIEeACTBUN [UIsl OKPY>KAIOIIEH Cpeibl IesTeIbHOCTH
YeJ0BeKa, CBA3aHHOW C IMIPOM3BOJACTBOM M IepepaboTKOH XMMHYECKHUX
IPOIYKTOB;

B TpynoBoii chepe — mposedenue XMUMHYECKOTO DKCMIEPUMEHTA; pazeumue
HaBBIKOB Y4eOHOM, IIPOEKTHO-UCCIIEI0BATEIbCKON U TBOPUECKON JeATEIbHOCTH
TIPY BBITOJTHEHUH WHAUBUYATLHOIO IIPOEKTA 110 XUMHM;

B cdepe 310poBoro oGpasza Ku3HH — cobniodeHue TpaBui Oe30I1aCHOTO
oOpallleHUs] ¢ BeIeCTBaMH, MaTepHalaMH; OKa3zaHHe IEpBOM IOMOIIM IIpH
OTpaBJIEHHSX, OXOraX M TpaBMax, IOJYyYEHHBIX B Ppe3ylbTare HapylIeHUs
NpaBUl TEXHUKH 0€30MacHOCTH MpU paboTe ¢ BeIlecTBaMM U J1abOpaTopHBIM
000pyIOBaHHEM.



Conepxanne kypca 10—11 kanaccos. Ba3oBblii ypoBeHs

Conmepxanue Kypca XapakTepu3yeTcsl IEIOCTHOCTBIO W CHCTEMHOCTBIO
y4eOHOro IpeaMera, Ha OCBOEHHE KOTOPOTO OTBEIEHO KECTKO JIUMUTUPOBAHHOE
yueOHOe BpeMsl.

IlepBast yacts kypca (10 Kiacc) moCBslIEHA OPraHUYECKHM COEIHHEHHSAM, a
Bropas (11 xmacc) — oOuiei XUMuH.

CrpyKTypHpoBaHHE Kypca OpraHHYeCKOM XMMHM HEOOXOIMMO, MCXOAS U3 |
yaca B Hesleno. Brauane paccMarpuBaroTcs KpaTKue TeopeTHYeCKHe CBeIeHHS O
CTPOCHHH, KIaCCUGUKAUUKM U crocobax (HOpMHUPOBaHHs Ha3BaHUH OpPTraHHYECKUX
COe/IMHeHUH, 00 0COOEHHOCTAX NPOTEKAHNs OPraHUYECKHUX PeaKlHil B CPaBHEHHH C
M3y4YeHHBIMH B OCHOBHOW INKOJIE€ THIAMH XHUMHYECKHX pEakiWii ¢ ydacTHeM
HeOpraHu4eckux BemecTs. Ha HauaneHOM 3Tame pacKphIBArOTCS  [PHYMHEL
MHOroo6pa3ust OpraHuYeCKMX COeIUHEHHH.

Jlanee paccMaTpUBAIOTCS OCHOBHEIE KIIACCHI OPraHUYECKHUX COETHHEHHWH —
YITIEBOZOPONOB (ANKaHOB, AJIKCHOB, IMEHOB, AJKMHOB, aPEHOB) M MX IPHPOIHBIX
MCTOYHUKOB (IPUPOJHOTIO rasa, He()TH ¥ KAMEHHOTIO yIJis). DTO MO3BOJIAET 3aKPEIHTh
OCHOBHBIE TIOJIOXKEHUS TEOPUU XUMUYECKOTO CTPOCHHMS OpraHHMYECKHX COEIUHEHMMH
A.M.Bytneposga.

3areM CBeJIEHHS O 3aBUCHMOCTU CBOMCTB OpPraHHYECKHX COEIMHEHMI! OT MX
CTPOCHMs Pa3sBHBAIOTCH IIPU PACCMOTPEHHUM KIACCOB  KHCIOPOACOAEPIKAIIUX
COeIMHEHHH (CIUPTOB, (hEHOIIA, aNbJEIUA0B, KAPOOHOBBIX KUCIIOT, CJIOKHBIX I(QHUPOB,
JKAPOB U YIVIEBOJOB) M a30TCOAEPXKAIIUX OPraHUYECKHX COEIUHEHHH (aMMHOB,
aMHUHOKHCJIOT, OENIKOB M HyKJIEHHOBBIX KHCJIOT).

Wnero nenenonaranus, T. €. OTBETa HA BOIPOC O POJIH OPraHUYECKOH XUMHH B
’KU3HM COBPEeMEHHOrO OOINeCTBa, peanusyeT 3aKIIOYUTeNbHAs IVlaBa Kypca
«Oprannyeckas XMMHs U obuiecTBo». B Hell obydaromuecs 3HAKOMSTCS C TAKHMU
BAXXHBIMH B IIPAaKTHUYECKOM U OHONIOTHYECKOM OTHOILIEHWH BEIECTBAMU H
MarepHanaMy, Kak IJacTMAacChl ¥ BOJIOKHA, (DEPMEHTHI, BUTAMUHBI, TOPMOHEI M
JIEKapCTBa, a TaKKe C JIOCTHXKEHUSIMH OMOTEXHOIOTHH.

B kypce oOmeidl XHUMHM y CTapIIEKIaCCHUKOB (OPMUPYETCs ILIeNOCTHOE
MpPEe/ICTaB/ICHUE O XUMHUYECKOM HayKe M XUMHYECKOM IIPOM3BOJCTBE, 4 TAKXKE O
eMHOM €CTECTBEHHO-HAYYHOH KapTHHE MUPA, B KOTOPOM XUMUYECKas KapTUHa MUpa
ABIISIETCS €€ HEOThEMIIEMOI YaCThIO.

B kxypce of0meldl XuMmMuu BHadaje ydalldecs 3HAKOMATCS IIOCIETHUMH
JOCTHXKEHHAMU B OOJNACTH H3YYEHUS aroma, y3HAlOT O COBPEMEHHBIX METOaX
MO3HAHUS CTPOEHMS aroMa, YIIyONIIOT U pacIIUpSIOT 3HAHUS, ITOJyYSHHBIE B Kypce
OCHOBHOMW IIKOJBI, O CTPOCHHM aroMa M BelllecTBa Ha OCHOBe [lepuomgmueckoro
3akoHa U [lepuonudeckoit cuctemsl [|.M.Menneneesa, 00 00IIHX CBOMCTBAX KIacCOB
OpPraHUYECKUX M HEOpraHWYecKHX COequHeHHH (KUCIOT, OCHOBaHWH, aM(OTEpHBIX
COE/IMHEHUH) B CBETE€ TEOPUM DIIEKTPOIUTHYECKOH TUCCOITHAIMKA M IIPOTOHHOM
teopun. Jlanee paccmaTpuBaeTcs KiIacCHMUKAIUA XUMHUYECKUX peakUuid B
OpraHMYecKOM W HEOpraHW4ecKod XWMHH. 3aBepliaeT Kypc 3HAKOMCTBO
CTApLIEKJACCHUKOB C MEePCIEeKTUBAMU Pa3BUTHUS XUMHUYECKOH HAyKH M XMMHYECKOTOo



IIPOU3BOJICTBA, C IIPOOIEMaMH OXpaHBl OKPYKAIOIIEH Cpeabl OT XUMHYECKOIO
3arpsA3HEHUsS U MYTAMH UX PElIeHHsI.

Conep:ranne kypea. 10 knacc. Ba3oblii ypoBenn

Teopua cTpoeHHs opraHudeckux coeauHenwit A. M. Bytneposa. Ilpenmer
oprainyeckoil xuMuu. OpraHudecKkue BeleCTBAa: IPUPOLHEIC, HCKYCCTBEHHBIE U
cunterndyeckre. OcoOEHHOCTH COCTaBa M CTPOEHUS OPraHMYECKUX BELIECTB.
OcHOBHBIE  NOJIO)KEHHSI TEOPHH XHMH4YECKOro cTpoeHHsi bBymieposa.
BanentHocts. CTpyKkTypHble (OpMyNbl — IOJHBIE M COKpam€HHBIE. [IpocThle
(omuHapHbIE) W KpaTHBlE (ABOMHBIE M TpOItHBIE) CBS3U. M30Mepsl W HM30MeEpHsL.
B3anMHOe BIIMsSIHUE aTOMOB B MOJICKYJIE.

Hemoncmpayuu. Hexotopsle obLiyie XUMU4ecKre CBOMCTBA OpraHN4eCcKUX BeleCTB:
X TOpeHHUe, IUiaBlieHue U oOyrmuBaHue. Mojenu (mapocTepKHeBble U 0OBEMHBIE)
MOJIEKYJl OpraHMYeCKUX COeIMHEHUHN pasHbIX KiaccoB. OmpeneneHue 31€MEHTHOIO
COCTaBa OPraHUYECKHUX COETUHEHHI.

Jlabopamopuusie onvimel. VI3rotopneHue Monened OpPraHUYeCKUX COEIUHEHUH.
Buramusm u ero kpax. [Torsatue o6 yrieBomoponax

Yriegoaopoas! U HX NPHPOJHLIE HCTOYHHKH

Ilpenensnbie yrieBomopoabl. Auakanbl. OnpeneneHue. [oMoorudeckuid  psj
ankaHoB W ero obmas ¢opmyna. CTpyKTypHass H30MEpUsl YIVIEPOIHOW IIEIH.
Pangukansl. Homenknarypa ankaHoB. XHUMHYECKHE CBOMCTBAa ajKaHOB: TOPEHUE,
peakuuu 3aMelleHus (TaJoreHHpOBaHHE), peaKIMs Pa3IoXKeHHS MeTaHa, peakIlws
JNEeTUIPUPOBaHUS HTaHa.

Henpeneabuble yriiesoaopoabl. AJikeHbl. DTHICH. [ OMONIOrHYeCKUN P aTKEeHOB.
Homenknarypa. CrpykrypHass wu3oMmepus. [IpOMEBIIUIEHHOE TIOTy4YeHHE aJIKEHOB:
KpEKHHI M JEeruJpupoBaHMEe aJKaHOB. Peakuus peruaparallid 3TaHola, Kak
n1abopaTopHEIM criocob MmoydyeHus STUIeHa. Peakiuu IpUCOeqUHEeHUs: THApaTalus,
THApPOTaIOTeHUPOBaHUE, raJoreHUpoOBaHUE, [IOJIMMEPHU3ALINH. [IpaBuiio
MapxoBHukoBa. OkucieHue ajikeHOB. KauecTBeHHBIe peaklMH Ha HeIpeeNbHEIe
YIJIEBOLOPO/IBL.

Aaxaaunensl. Kayuykn. Homenxnarypa. Comnpsokénnsle nueHsl. Byramgmen-1,3,
uzonpeH. Peaxuus JlebemeBa. Peakumm npucoemwHeHus ankagueHoB. Kaydykwu:
HaTypallbHbIM, CUHTeTHYecKHe (OyTalueHOBBIH, H30MPEHOBBINH). BynkaHuzanus
kayuyka. Pesuna. D00HUT.

Aaxunbl. O0uias xapakTepucTuka romonorunyeckoro psaa. Crocobsl 06pazoBaHuA
Ha3BaHWH aJKWHOB. XHMHYECKHE CBOMCTBA aUETUJICHA: TOpPEHHUE, PEaKIHH
MPUCOEIMHEHHS: THIPOrajoreHUpoBaHye, raloreHHpoBaHNe, THapaTalus (peaKkuus
KyuepoBa), — ero rnojixy4eHue 1 npuMeHeHre. BUHHIXJIOPH U ero IoJuMepU3alus B
NOJUXJIOPBUHHIL

Apenbl. BeH301, KaK MpeJCTaBUTeNlb apoOMaTHIeCKUX yIieBo1oponoB. CTpoeHue ero
MOJIEKYJIBI ¥ CBOMCTBa (M3MUYECKHe M XUMHWUYECKHE CBOMCTBA: FOPEHHE, PEaKLUH
3aMelleHUs] — TralorfeHUpoBaHue, Hurposanue. [lonydyeHue U npuMeHeHne OeH3ora.



Ilpupoanbiii 1 nonmyTHBIA raspl. CocTaB NMPUPOAHOro rasa. Ero HaxoxaeHue B
npupone. IIpenmymecTsa npuponHoro rasa kak ToriMea. XuMudeckas mnepepaboTka
IIPUPOJHOTO rasa: KoHBepcus, mupoiau3. CHHTe3-ra3 1 ero MpuMeHEHHE.,

[TonytHele rassl, ux coctas. [TepepaGoTka HMOMYTHOTO ra3a Ha (GpaKLUM: CYXOi ras,
npornaH-OyTaHOBask CMeCh, Ia30BEIM OEH3HH.

Hed1r n cniocodn! eé nepepaGorkn. CocraB HedTH 1 €€ mepepaboTKa: IeperoHKa,
KpeKuHr, pudopmunr. HedrenponykTel u ux monydenue. IloHaTHe 06 OKTaHOBOM
gucsie. XUMHUYECKHe CrIocoObl OBEIIIEHHS KauecTBa OeH3HHA.

KamenHblii yrons m ero mepepaGorka. KokcoBanue KaMEHHOTO YIVIi U €ro
IPOAYKTBI: KOKCOBBIM Tra3, aMMHadHas BOJa, KaMEHHOYrojibHas CMoJia, KOKC.
["azudukanus kKaMeHHOTO YIJId.

Jemoncmpayuu. I'opeHrne npenenpHBIX U HENpeesIbHBIX YITIEBOJIOPOIOB: METaHa,
oTaHa, aneTuiaeHa. KadecTBeHHBIE peaklUM Ha HeNpeaesbHbIe YITIEBOJOPOIBI:
obeclBeYMBaHHE H3TUJIEHOM M alleTWICHOM pAacTBOPOB IepMaHraHara Kalus H
OpomHo# Boabl. OTHOIIEHHE OeH30J1a K TUM OKHCIUTeNIM. Jlerumparamnus sTaHoNA.
['uaponus xapbuma xameius. Komrekmun «HedTts u HedTenpomykTey, «KaMeHHBIH
yrojib U MPOAYKTHl ero mepepabotkm», «Kaydyku». Kapra mone3HbIX HCKOIaeMbIX
PO.

Jlabopamopnute onvimel. OOHapy>XeHUe NPOAYKTOB ropenus cBeuu. MccnenoBanue
CBOMCTB Kay4yKOB.

Kuciopon- u azorcoaep:kammne opraHudeckne coeIHHeHHs

Onnoaromuele cnupThl. Onpenenenre. @yHKIMOHAIbHAS THAPOKCHIBHAS TPYIIIIA.
['oMonorudyeckuil psii npeaeiabHbIX OJHOATOMHBIX CIUPTOB. M3omepus momoxeHUs
QynxkunonansHOR rpynnel. BomopomHas cBs3b. XHMHYECKHE CBOMCTBA CITMPTOB.
AnpnerugHas rpynna. Peakuust stepudukauuu, cioxkHeie 3¢upsl. [Ipumenenue
CIUpTOB. JlelicTBHEe METHIIOBOTO M 3TUJIOBOIO CIIUPTOB Ha OPraHU3M YeIoBeKa.
MHoroaroMHble CHHPTBI. JTHICHIIMKOIb, KaK IPEICTABUTENb IBYXaTOMHBIX H
[TIMLIEPHH, KaK IIPeACTaBUTENb TPEXATOMHBIX CHOUPTOB. KauecTBeHHas peakuus Ha
MHOIOaTOMHEIE CIIMPTBHI, MX CBOMCTBa, NoyiydeHHe U npumeHeHue. [lonarue o0
aHTH(pHU3ax.

®enon. CrpoeHue, NOIy4YeHHE, CBOMcTBa M mpuMeHeHue deHona. KadecTBeHHBIE
peakuuu Ha GeHol. B3auMHOe BIUsHUE aTOMOB B MOJIEKYJIe )eHOa.

Aabpernabl u KeroHbl. DopManpmerun ¥ aneTanbaerwi, Kak IpeICcTaBUTENH
albJerUOB, COCTaB MX MOJeKyd. @DYHKUMOHAIbHAs KapOOHWIbHAS TIpyIra.
KauecTBeHHble peakuuu Ha anpaeruabl. CBOHCTBA, IIOMy4YeHHE M NPUMEHEHHUE
bopmanpaeruna u aneranpaeruaa. Peakuy moauKoHIeHCAUH A1 GpopManbaeruia.
IToHsaTHE O KETOHAX Ha IIpUMeEpe aleToHa.

KapGoHoBble KHCIOTBI. [ OMOJIOTHYECKHI psSJ NPEHETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. JKupHble KapOOHOBBIE KHCIOTBI. XHMMHYECKHE CBOHCTBA
KapOOHOBBIX KUCIOT. [loy4yeHne U MpUMeHEeHHEe MyPaBbUHOM U YKCYCHOM KHCIIOT.
Caoxuble 3¢gpupsl. Kupsl. Peakuus stepuduxanun. Cnoxasle 3¢upsl. XKupsl, ux
COCTaB ¥ TUAPOIH3 (KUCTOTHBIN U 1IeNIo4HOM). MbL1a. | uapupoBaHue XUPOB.
Yraesoawl. YrueBoasl. MoHocaxapubl. [710KO3a Kak allbAEeTrHIOCIIHPT. Cop0Our.
MosoyHokucnoe u crnuprosoe Opokenue. Porocunres. Hucaxapuiasl. Caxaposa.
[Tonucaxapubl: Kpaxmall, HeJUTI0I03a.



Amunpl. AMuHOrpynmna. AMHHBI TpeleNbHBIE M apoMaTWdecKue. AHMIHH.
[Tonyyenue amunoB. Peaknust 3uHnHa. XWUMHYeCKHe CBOMCTBA M IPUMEHEHHUE
aAMHHOB.

AMHHOKHCIO0TBI. AMMHOKHCIIOTEl, COCT@B HX MOJIEKY] U CBOMCTBa, Kak
aM(OTEpHBIX ~ OpPraHWYeCKUX  COeAWHeHWH. [JMIMH, Kak IpeiCcTaBUTeNb
aMHUHOKHCIIOT. [omydenne nmomuneTunoB peakuueil monuKoHAeHcArwd. [ToHsaTHe 0
[IEIITUAHOM CBA3H.

beakn. Ctpoenne Monekyn OenKoB: MepBUYHAS, BTOPHYHAS U TPETUYHAS CTPYKTYDHI.
KauecTBeHHBIe peaklMu Ha OelKH, WX TUAPOJIH3, JAEHATYpaLus U OHOJOrHMYECKHUE
GbyHKIHH.

Hemoncmpayuu. IlomydeHne anpIerujioB OKUCIeHHEM crupToB. KadecTBeHHas
peaxiys Ha MHOTOATOMHBIE CIIUPTEL. 3aBUCUMOCTh PACTBOPUMOCTH (DeHOMNA B BOJE OT
TeMmeparypsl. B3aumozneiicteue ¢ OpomHO# Bomoit u xmopuaom xkenesa(lll), xax
KaueCTBeHHble peakuuu Ha ¢eHoln. Peakuuu cepeOpsHOro 3epkajia U CO
CBEXEIOMy4eHHBIM TuapokcuaoM Mmenu(Il) mpum HarpeBaHuM, Kak KaueCTBEHHBIE
peakuuu Ha anpaeruasl. OOpasibl MypaBBUHOM, YKCYCHOM, MNaJbMUTHHOBOM U
CTeapUHOBOM KHCIOT M HUX pPacTBOPUMOCTE B BoAe. AubJerujHble CBOMCTBa U
CBOMCTBA MHOTOATOMHEIX CITMPTOB INIFOKO3BI B peakuuu ¢ ruapokcuaoMm menu(ll).
Unentudukanus kpaxmana. KauecTseHHbBIe peaklii Ha OeIKU.

Jlabopamopuvie onvimei. CpaBHEHHE CKOPOCTH HCIIAPEHHS BOABI M 3TaHOIA.
PacTBOpUMOCTh IIHMIIEPHHA B BOAE. XHMMHUYECKHE CBONCTBA YKCYCHOH KHCIIOTBHI.
OnpeneneHue HenmpeaeIbHOCTH PACTUTENBHOTO Macia. Maentuduxamnus kpaxmania B
HEKOTOPBIX INPOAYKTax THTaHWs. M3roroBneHwe KpaxMalbHOrO Kielcrepa.
WzroroBnenne wMopneneit MoneKynl aMuHOB. M3rotoeineHue MOIEITH MOJIEKYINbI
DIULMHA.

Ipakmuueckan paboma. VinenTuduKanus opraHnueckux COeIMHEHUH.
Oprannveckasi XuMHsl H 0011eCTBO

buorexnosorus. [Tepuonsr eé pazsutusa. Tpu HanpaBaeHUsS OMOTEXHOJIOTHU: FeHHAs
(MMM reHeTHMYecKas)) MHXXEHEpHWs; KJIETOYHas WHXKEHepus; Ouosioruyeckas
ukeHepus. ['enernyeckn mMomubunupoBanHsle opraHudMbl (I'MO) u TpaHcreHHas
nponykuus. Knonuposanue. IMMoOunn3zoBaHHble hepMEHTHI U UX IPUMEHEHHE.
Ioanmepsl. Kiraccubukamus monmumepoB. McKyccTBeHHBIE TOJTUMEPBI: LEJUTYTI0OU,
alleTaTHBIN MIENK, BUCKO3a, LelltodaH.

Cunrternueckne nojumepsl. [lonumepusanus ¥ NOIMKOHAEHCALMS, KaK CIIOCOOBI
nonydeHuss momuMmepoB. CuHTeTHueckue Kayuyku. Ilomuctupon, Ttediuon u
TIOJTUBHHUIXIIOPHT, Kak IIpeAcTaBUTeNnd IuiactMacc. CHHTETHYECKHE BOJIOKHA:
KalnpoH, HalJIOH, KeBJIap, JIaBCaH.

Hemoncmpayuu. Komnekuuu KaydyKoB, IIaCTMAacC, CHHTETHYECKHMX BOJIOKOH H
u3genuit u3 HuX. OepMeHTaTHBHOE Pa3IOKEHUE IEePOKCHa BOAOPOJA C IIOMOIIBIO
Karajas3bl CBEXKEHATEPTEIX MOPKOBH WM KapTodes.

Jlabopamophbie onbimpl. O3HAKOMJIEHHE C KOIUIEKLIMAMHU KaydyKOB, IIACTMacC U
BOJIOKOH.

Ipakmuueckaa paboma. Pacrio3HaBaHue IIaCTMACC U BOJIOKOH.



Conep:xanne kypea. 11 knace. Bazossbiii YPOBEHb

Crpoenue BemecTn

OcnoBHble cBenennst o crpoenun atoma. CTpOeHUe aTOMa: COCTAB anpa (HyKJIOHBI)
¥ 27IeKTpOoHHas obonouka. [Torstre 06 uzoronax. [ToHITHE O XUMIYECKOM JJIEMEeHTe,
KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBEIM 3apsiiioM siIpa.

Ilepuonnyeckasi cucTeMa XMMHYECKHX 3J1eMEHTOB A. U. Menaeneesa B cBere
CBETE y4eHHsI O CcTpoeHHMH aToma. Dusmueckuil CMBICI NPUHATOH B Tabmuie
JIL.V1.MenneneeBa CHMBOJIMKH: TOPSIIKOBOIO HOMepa 3JIEMEHTa, HOMepa Iepuoaa U
HOMepa rpymmel. IIoHsTHe o BaJeHTHBIX dMeKTpoHaX. OToGpakeHHe CTPOEHUs
NIEKTPOHHBIX 000JI09€K aTOMOB XMMHYECKHX 3JIEMEHTOB C TIOMOIIBIO 3IIEKTPOHHBIX
4 3JIEKTPOHHO-TpapHYecKux GopMyiL.

OObsicHeHNE 3aKOHOMEPHOCTEH M3MEHEHHS CBOWCTB JJIEMEHTOB B epuoiax u
TPyNNax MEPUOMYECKOH CHCTEMBI, KaK CJIEICTBHE WX OJIEKTPOHHOTO CTPOEHWS.
OJIEKTPOHHBIE CeMeHCTBA XUMHYIECKUX IEMEHTOB.

CpaBnenne Ilepuoanueckoro 3akoHa W TEOPHH XHMHYECKOIO CTPOEHHSI HAa
utocodekoii ocHOBE: IPEATIOCHUIKH OTKPBITHS [lepHOIHYECKOro 3aKoHa 1 TEOpUHU
XUMHYECKOTO CTPOCHHS OPraHUYeCKHX COCAMHEHHH; pONIb JIMYHOCTH B HCTOPHH
XUMHH; 3HAYEHUE TIPAKTUKYU B CTAHOBJICHUH M Pa3BUTHH XHUMHYECKUX TEOPHIA.
Honnasi XHMHYecKasi CBS3b H HOHHBbIE KPHCTAIHYECKHE PeléTky. KaTHoHsI 1
aHVIOHBI: HX 3apsfibl U KIaCCH(DUKAIMSA II0 COCTABy Ha IPOCTBIE U CJIOKHEIE.
IIpencraurenu. [Tonstre 06 HOHHOM XUMUYeCKOi cBsi3u. MoHHas KpUCTaInyecKas
peléTKa ¥ (pU3UYeCKUe CBOMCTBA BelEeCTB, 00yCIOBIEHHBIE STUM CTPOESHHEM.
KoBanentnas XHMHYecKast CBSI3b. ATOoMHBIE H MOJIeKYJIsIpHbIE
KpHCTA/NITHYeCKH e PeIIETKH. ITonsiTHE 0 KOBaJIEHTHOM CBSI3H.
DJIEeKTPOOTPHUIIATENEHOCTE, HENONSPHAs U TOTAPHAs KOBAJIEHTHBIE CBA3H. KparHocts
KOBaJICHTHO! CBsi3W. MexaHn3Mbl 06pa3oBaHMs KOBAJIEHTHBIX CBS3eH: OOMEHHBIH U
AOHOPHO- aKUENTOPHBIH. TIONSPHOCTE MOJIEKYIIBI, KaK CIIEACTBUE MOISAPHOCTH CBS3M
U TCOMETPHM MOJNEKy/bl. Kpucranmudeckue peméTKM ¢ OTHM THIOM CBS3H:
MOJIEKYJIAPHBIE ¥ aTOMHBIe. DU3HYECKUE CBOICTBA BEIIECTB, 0OYCIOBIEHHbIE TUTIOM
KPUCTAJINIMYECKUX PEIIETOK.,

Merannnyeckast cBsa3b. [IOHATHE O METAITHYECKOH CBS3H M MeETATMYECKHX
KPUCTAJUIMYECKUX pemeTkax. (Pusnuyeckue CBONCTBA METANJIOB HA OCHOBE UX
KPUCTAJITIMYECKOI'0 CTpoeHus. [IpumeHeHHe MeTannoB Ha OCHOBE WX CBOMCTB.
Y&pHBIE U 1IBETHBIE CITIABEL.

Boropoxnasi xumuyeckasi cBsisb. MexXMONEKy/IsSpHas U BHYTPHMOJIEKYISIPHAS
BOZIOPOZIHBIE CBSI3M. 3HAYEHHE MEXMOJIEKY/ISPHEIX BOXOPOIHBIX CBA3eH B IPUPOLE U
KU3HU YesI0BeKa.

Ilomnmepnr.  Tlomydenwe — noMMMEpOB — peakuusMHd  TOTMMEPHM3ALHH U
MONIMKOH/IeHCAMK. BakHellne MpPeNCTaBUTENM IUIACTMACC M BOJNOKOH, WX
TIIOIy4eHHe, CBOMCTBA U NpuMeHeHHue. [IoHATHe 0 HEeOpraHUYEeCKHUX MONMMEpPax U UX
IIpeCTaBUTEIH.

Hucnepcubie cucrembl. [lonaTue o mucrepcHol (ase W AUCIIEPCHOHHOHN cpeje.
ArperarHoe COCTOSHHME pa3Mep dYacTHI[ (a3, KaKk OCHOBa IS KiIacCH(UKAIIN
JHMCIEPCHBIX CHCTEM. OMYJILCHH, CYCIIEH3UH, adpO30JIH — IPYIINEI TPyOOIMCIEPCHEIX



CHCTEM, UX NPEACTAaBUTENH. 3014 M Ielld — IPYIIBI TOHKOAUCIIEPCHBIX CHCTEM, HX
npeacTaBuTeNHd. [IoHATHE 0 CHHEpe3kce U KoaryIsiun.

HAemoncmpayuu.  Tlepuopudeckol CHCTEMBI XMMMYECKHX SIEMEHTOB . N
Menneneesa B paznmuunsix Gopmax. Mozxens HOHHOM KPUCTAIIITMYECKOM PEIETKH Ha
pUMepe XJI0pHuAa HAaTpus. MHUHEpaNkl ¢ 9THM THIIOM KPUCTATHIECKOH PeLISTKOM:
KaNbIUT, ranuT. Mojmem MOIeKy/IspHOH KPHCTAILUIMYEeCKOH peméTKH Ha IpUMepe
«CYXOro Jip/ia» WM MO/l M aTOMHO¥M KPUCTAJUIMIECKOil peléTKY Ha IpuMepe aaMasa,
rpajura uim kBapua. Mojens MonspHOro o6séma rasa. Mojenu KPUCTAUTMYECKUX
PELIETOK HEKOTOPBIX MeTaioB. Kommekuuu o6pasnoB pasmHYHBIX IUCIEPCHBIX
cucteM. CHHEepe3HC ¥ KoaryJIsiius.

Jlabopamopnsie onsimsi. KoncTpyupoBaHHe MOIENH METAUTMUECKOH XUMHIECKOi
cBsi3u. IlonyyeHne KOTOMOHOTO pacTBOpa KypHHOrO 6elka, HCCIeqoBaHHE ero
CBOHCTB C NOMOLIIBIO JIa3ePHOH yKa3KM M MPOBEJEHHe ero aeHaryparuy. [lonyueHue
OMYyNBCHH DAacTHUTENBHOIO Macia W HaOmozgeHue 3a e€ paccioenueM. IlonydeHue
CYCIICH3UH «M3BECTKOBOI'O MOJIOKa» U HAOIOIEHHE 3a €€ celUMEeHTaIMel.
XHMHYeCcKHe peakIuu

Knaccupuxauus XumMugecKux peakuuii. AJUIOTPONU3ANMS ¥ H30MEPH3ALMs, KaK
peakmuy 0e3 M3MEHEHMsl COCTaBa BEINECTB. AJUIOTPONMS M €€ [PUYMHEL
Kinaccnpukanust peakimii 1Mo pasIMYHEIM OCHOBAHMAM: MO YMCIY M COCTABY
PEareHTOB M NPOAYKTOB, IO (hase, 110 HCIONB30BAHUIO KATAIM3aTopa MK (epMeHTa,
1o TerioBoMy (G dexty. TepMoXUMHUUECKHe ypaBHEHHS PEaKIUii.

Cxopocre xumuvecknx peaknmii. QakTopsl, OT KOTOPHIX 3aBHCHT CKOPOCTE
XMMHYECKUX PeaKLHi: NPUPOLIa pearupyroliX BeleCTB, TeMIIEpaTypa, IIOMaab UxX
CONPUKOCHOBEHHUS] pearvpyroluX BEIIECTB, MX KOHLEHTPAIMs, IIPUCYTCTBUE
Karanmu3aropa. [TonsiTie o Karamuse. epMeHTEI, Kak OHONOTHYECKHE KaTalH3aTopbL.
VHrHOUTOPEI, KaK «aHTOHHMBDY) KATAJIW3aTOPOB U UX 3HAUYCHHE.

XHMHYecKkoe paBHOBECHE M CHOCOObI €ro CMelleHHSs. Knaccuduxarus
XUMHYECKUX PEakKNMH 110 NPU3HAaKy WX HampaBieHus. [loHsTwe 06 0OpaTHMBIX
peakuusax ¥ XuMU4ecKoM paBHOBecuH. [Ipunnun Jle-Illarenrse 1 criocobsl cMemenus
XHMHYECKOTO paBHOBecHs. (O0mas XapaKTepUCTHKA peaklMil CUHTE30B aMMUaKa |
oxcnna cepel(VI) M paccMOTpeHHe YCIOBHM CMEIIEHHMs MX paBHOBECHS Ha
IIPOM3BOJICTRE.

I'naposns. O6patumelii 1 HeoGpaTUMBIH THAPOMM3EL. [UAPOIM3 COMEH W ero THIILL.
['uiponus opraHu4ecKUX COCIUHEHWH B JXMBBIX OPTraHM3MOB, KaK OCHOBa OOMeHa
BewecTs. [lonstre 06 sHepreTHyeckoM oOMeHe B KJIETKE U POJIU THAPONH3A B HEM.
OxMcanTe/IbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeleHb OKUCICHHS U e
ompeeneHde o GopMyIaM OPraHHYECKUX M HEOPraHHYECKUX BEILIECTB. DIEMEHTHI
1 BELIECTBA, KAK OKUCIIUTENIM ¥ BOCCTAHOBHUTENH. [IOHATHE O mpoleccax OKHUCIEHUS
u BoccraHoBienud. CocTaBneHHe YpaBHEHMH XHMHYECKHX DEaklMii Ha OCHOBE
3JIEKTPOHHOTO OaaHca.

JNIEKTPOJIM3  PacCIJIaBOB H  PACTBOPOB  JIEKTPOJHTOB. XapaKTepHCTHKA
SIIEKTPOJIM3a, KaK OKHUCIUTEIBbHO-BOCCTAHOBHUTENbHOTO Imporecca. OcobGeHHOCTH
9JIEKTPOJIM3a, IIPOTEKAOIIEr0o B  PacTBOpax  dJIEKTPOIMTOB. [IpakTHueckoe
IIpYMEHEHHE JIEKTPOJIN3a: IIOIy4YeHHe rajJoreHOB, BOJOPOAa, KUCIOpoaa, HIeTOYHbIX
METAINIOB U ILNEJIOYEH, a TaKXKe ATIOMHHHS 3IEKTPOIU30M PacIUlaBOB U PacTBOPOB



COCIMHEHHM O9THX 3J1eMeHTOB. [loHsATHE O TraNbBaHOIUIACTHKE, albBAHOCTEIMH,
paduHUPOBAaHUHU IIBETHBIX METAILIOB.

Hemoncmpayuu. PactBopeHne CepHOM KUCIOTE 1 aMMHAYHOMN CENTUTPEI U (PUKCAIMS
TEIUIOBBIX SIBICHMW JUIs 3THUX IpoleccoB. B3auMoneHCTBUS pacTBOPOB COJISHOM,
CepHOM M YKCYCHOW KHMCJIOT OOMHAKOBOM KOHLIEHTPALMH C OJHHAKOBEIMH KyCOYKAMU
(rpaHynaMu) LMHKA ¥ B3aUMOIEHCTBUE OJMHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB
(Maruus, LMHKa, XKeJe3a) C PacTBOPOM COJISHOM KUCIIOTEI, KaK IIPUMED 3aBUCUMOCTH
CKOPOCTH XUMHYECKHX PEaKIMi OT NpUpPOAs! BEIECTB. B3auMoaelicTBUe pacTBOPOB
THOCY/Ib(haTa HaTpHsl KOHLIEHTPALMH U TEMIIEPATYPEI ¢ PACTBOPOM CEPHON KHCIIOTHI.
Monenuposanue «KUTISIIETO CIIOS. Hcrnonp3oBanue HEOPraHUYeCKUX
KaTalu3aTopoB (conelt sxene3a, HOIUIa Kalksl) U IPUPOAHEIX 00BEKTOB, CONEPKAIUX
Karajiasy (cpIpoe MsAco, KapTodenb) sl pa3lioKEHHs IEPOKCHAA BOIOPOIA.
BsaumopeiicTBHe NIMHKA C CONSHOH KHCIOTOM HUTpaToM cepebpa, Kak MPUMEPEI
OKHCIUTENILHO-BOCCTAHOBUTENBHOM peakuuil U peakuuu odOMeHa. Koncrpyuposanue
Mozenu aiekTponusépa. BumeopparMeHT ¢ TPOMBINIJIEHHONW YCTAHOBKH ISt
TIOJIYUYEHUS aTIOMUHHUS.

Jlabopamopusie onvimer. Vmmoctpauus mpaBuia beproie Ha IIpakTHKe —
IIPOBEECHHE peakLui ¢ oOpazoBaHUeM OcalKa, ra3a U BOAbl. [ eTepOoreHHbIH KaTalus
Ha NpUMEpPe pa3IoKEeHUsl IIepOKCUA BOJOPOJa B MPUCYTCTBHH JTHOKCHUIA MapraHIa.
CMmemeHne paBHOBecHss B cucreme Fe'' + 3CNS Fe(CNS);. Ucneiranue
UHIUKATOpaMH Cpelbl pPacTBOPOB COJIEM pa3nu4HbBIX THIOB. OKHUCIUTENBEHO-
BOCCTAHOBHMTENIbHAA peakUMss M peaknuss oOMeHa Ha IpUMepe B3aHMOIEHCTBHS
pacTBopoB cynbdara Meau(Il) ¢ xkene3oM U pacTBOPOM ILEIOYH.

Ilpakmuueckas paboma. PemeHwe dKCIEPUMEHTANBHEIX 3a7a4 110 TEMe
«XHUMHUYecKas peaKIus.

BemecTBa u ux cBoiicTBa

Mertannel. Pusyyeckre CBOHCTBA METAJUIOB, KaK (YHKIHSA MX CTpOeHHs. JleleHue
METAJJIOB Ha TIPYNIBl B TEXHUKE U XUMHUU. XHUMUYECKHE CBONCTBA METAIJIOB M
SJICKTPOXUMHUYECKMHM  psiji  HanpsbkeHMd.  [loHsiTHe 0 MeTajuioTepMuu
(aJIFOMMHOTEpPMHUHU, MArHUETEPMHUH H JIP. ).

Hemeraausl. biaropoansie raszel. Hemeramisl kak oxucinurenu. Hemeramnsl kak
BOCCTAHOBUTEIH. Pz sneKTpooTpuLaTelbHOCTH. MIHepTHbIE Wil GJ1aropoaHEIE Ta3Hl.
Kuciorel Heoprannveckne u oprannveckne. KucioTsl ¢ TOYKH 3peHMs aTOMHO-
MOJIEKYIAPHOI0 yd4eHus. KHCIOTBI C TOYKH 3pEHUS TEOPHH DIIEKTPOTUTHYECKOH
avcconranuy. KUCIOTEl ¢ TOUKM 3peHus MPOTOHHOH Teopuu. OOIIHEe XUMHYECKHE
cBOMcTBa KHCIOT. Kimaccudukaius KUcior.

OcHoBaHHSI HeopraHuyeckne W opraHuyeckue. OCHOBaHHS C TOYKH 3PEHUS
aTOMHO-MONEKyJIsipHOro  ydeHus. OcCHOBaHMS C  TOYKM 3pEHUS  TEOPHH
JIEKTPOIUTAYECKOMN auccourand. OCHOBaHUS C TOYKH 3PEHHUs NPOTOHHOM TEOpPHH.
Knaccupukauus  ocHoBaHuil.  XUMHUYECKHE  CBOWCTBAa  OpPraHUYECKUX U
HEOPraHWYEeCKUX OCHOBAHUU.

AMdoTepHble coeJHHEHHs] HeOpraHuyeckue M opranuveckmne. Heopranuueckue
aM(boTepHbIe COENMHEHMS: OKCHUIbI M THUAPOKCHUIBl, — WX CBOMCTBA U IIOIy4YEHHE.
AMboTepHBIE OpraHu4YecKUe COEAMHEHMs Ha IpUMepe aMHHOKHCIOT. IlenTuasl u
MENTU/IHAs CBS3b.



Cosn. Knaccuduxamus coneif. JK8cTkocTh BOOEI M CIOCOGBI & yCTpaHEeHHS.
Ilepexon xapbonara B ruapokapGoHar M o6paTHO. OGLIMe XUMHYECKHE CBONCTBA
COJICH.

Hemoncmpayuu. Konnexuus meramios. Kosiekius HeMeTaios. BsaumoneiicTue
KOHIEHTPUPOBAHHON a30THOM KMCJIOTHI C MeIbl0. BCIBIIIKA TEPMHTHOM CMECH.
Beneimka 49épHOro mopoxa. BhITECHEHHE TallOTeHOB U3 MX pPacTBOPOB APYTHMH
rajoreHamMu. BsanMornefcTBHe NapoB KOHIEHTPHPOBAHHEIX PACTBOPOB COJNSHOM
KUCJIOTBI M aMMuaka («abM Ge3 ors»). IloydeHne amMMmmaka ¥ H3ydYeHHE ero
CBOMCTB. PasiuyHble Cllydan B3aMMOJENCTBHMSA pACTBOPOB COJMEHl ANIOMUHHSA CO
menousto. [Tomyvenue xECTKOM BOIBI M yCTpaHEHHE €& )KECTKOCTH.

Jabopamopnste  onvimer.  TlonydeHue HEpPacTBOPHUMOIO THIPOKCHAA M €r0
B3aUMOZICHCTBUE C KHCHOTOM. MccnenoBaHue KOHUIEHTPUPOBAHHBIX pACTBOPOB
COJITHOM M YKCYCHOM KHCJIOT KaneJdbHBIM METOJOM IIpU MX pa30aBIeHHH BOMIOM.
Ilonyuerne amdporepHOro ruapokcunoa W H3ydeHHe ero CBOMCTB. IIpoBencHue
KaueCTBEHHBIX PEeaKIUH [0 ONpeeNIeHHIO COCTaBa COMH.

Ilpakmuueckan padoma. Perenue skcriepuMeHTaTBHBIX 3aad 10 TeMe «BemecTsa
1 UX CBOMCTBa».

XHMHS H COBpeMeHHOoe 001eCTBO

ITpousBogeTBO amMmuaka u MeraHona. [IoHATHE O XUMHYECKOW TEXHOJIOTHUH.
XUMHYECKHEe peakIMH B TNPOU3BOACTBE aMMMaka u MeraHona. Q6mias
KIaCCH()MKALMOHHAS XapaKTePUCTHKA DEaKUuil CHHTe3a B IPOU3BOACTBE ITHX
MpoxykToB. HayuHble NpHHIMIIBL, JeXalye B OCHOBE INPOM3BOACTBA AMMHAKA W
MeTtanoina. CpaBHEHHE 3THX IIPOU3BOICTB.

XumMH4ecKkasi IPaMOTHOCTL KAK KOMIOHEHT o0wed Ky/JbLTypbl 4ellOBeKa.
MapKkipoBKa yTIaKOBOYHEIX MAaTePHAlOB, OSIEKTPOHWKM M OBITOBON TeXHHUKH,
SKOJIOTHYHOTO TOBAPa, MPOIYKTOB MIUTAHHUS, ITHKETOK 110 YXOJy 3a OEXKIO0iA.
Hemoncmpayuu. Monens MPOMBIIUIEHHON YCTaHOBKHU MONYYEHHUs CEPHOM KHCIOTEL.
Mozenb KONOHHBI CHHTe3a aMMHaka. BHIeopparMeHTBI ¥ Clalibl O CTeleHH
9KOJIOTHYECKOH YHCTOTEI TOBapa.

Jabopamopusie  onvimpr.  VI3ydeHne — MapKUpPOBOK  pa3MYHBIX  BUJIOB
IIPOMBIIIICHHBIX ¥ ITPO/IOBOJIBCTBEHHBIX TOBAPOB.



Pexomennanuu no ocnamennio yueGHoro npouececa
Y4eOHO-MeToNMYeCKUH KOMIUIEKT i M3ydeHHs Kypca xuMud B 10—11
Kaccax 0a30BOTO ypOBHs, CO3/IaHHEIl aBTOPCKHM KOIUIEKTHBOM T10J] PYKOBOACTBOM
O. C. I'abpuensna, conepxut, KpoMe y4eGHBIX MOCOOHi, YueGHO-METOIHYECKHE U

AUJAKTHIECKHE 0COOHs. TOTpaHAi BotHOAHCHI Ha00patopHbiX H HPakFHICCIHX
pabotH-Ap-
YMK «Xumus. 10 kiace. Bazosblii ypoBenb»
1. Xumus. 10 xnace: yue6. qns obmeobpasosar. oprauusammii / O. C. Tabpuensn, U.
I Octpoymos, C. A. Cnagxos. Xumust. 10 knacc. Basosslit yposeHs., Yue6HUK. —
M.: IlpocBemenue, 2019
2. O. C. I'abpuensan, H. I' Ocmpoymos, H. B. Axcénosa, Xumus. 10 xnacc. ba3osslii
ypoBeHb. MeTonuyeckoe mocooue.
3. O. C. I'abpuenan, C. A. Crnadkos. Xumus. 10 knacc. bazoselit yposens. Pabouas
TETPab.
4. O. C. I'abpuenan, H. B. Tpuzybuax. Xumus. 10 kiiacc. 3agaqauk
5. DnexTpoHHas ¢popma ydeOHHUKa.
YMK «Xumns. 11 kaace. ba3oBblii ypoBeHb»
1. Xumus. 11 knace: y4e6. nius obuieobpazosar. opranuszarwmit / O. C. ['abpuensH, U,
I. Octpoymos, C. A. CnankoB. Xumus. 11 kinacc. bazoBelil yposeHs. Y4eOHHK. —
M.: IIpocgemenne, 2019
2. O. C. T'abpuensn u Op. Xumms. 11 xnacc. Ba3oBeiii ypoBens. Metonuueckoe
nocodue.
3. O. C. I'nbpuenan, C. A. Cnaokos. Xumus. 11 kiacc. bazosslif yposens. PaGouas
TeTpanb.
4. 0. C. I'abpuenan, H. B. Tpuzybuax. Xumus. 11 knacc. bazoBblil ypoBeHb.
5. DnextpoHHas ¢popMa yueOHHKa.

Hughopmauuonnste cpedcmea

Humepruem-pecypcot na pycckom A3biKe
1. http://www.alhimik.ru IIpencrasiens! ciemyoue pyOpHKH: COBETHI abHTYypPHEHTY,
YYUTETIO XUMHHM, CIIPABOYHMK (oueHb Oonbinas mopbopka TaONUIl U CIPABOYHBIX
MaTepuaioB), Becénas XUMMsA, HOBOCTH, OJHMMIIMAJBI, KyHCTKamepa (Macca
UHTEPECHBIX UCTOPUYECKUX CBEICHMUIA)
2. http//wwwhijow/ KypHanm «XuMHS W OKH3HBY IIOHATHO M 3aHHMATEIbHO
pacckaspiBaeT 000 BCEM UHTEPECHOM, YTO IPOUCXOIUT B HAyKe U B MHUPE, B KOTOPOM
MBI JKHBEM.
3. http://chemistry-chemists.com/index.htm| DIeKTPOHHBIN KypHAT « XUMHUKH U XUMU». B
XKypHane TIIpeNCTaBIeHO MHOXECTBO OIBITOB [0 XHUMHH, COJAEPKHUTCS MHOIO
3aHUMAaTeIbHON HH(OPMAaLIMK, TO3BOISIONIEH YBIIeUb YYEHUKOB 3KCIIEPUMEHTAIBHOM
JaCTBIO MPEeaMETa.
4. http://c-books.narod.ru JIuTeparypa 1o XuMHuH.
5. http://1september.ru/. Xypuan «IlepBoe ceHTIOps» U1 yuuTeneid U He TonbKo. B HEM
MPEICTaBIeH0 OONBIIOE KOJMYECTBO padOT YUEHHKOB, B TOM YHCIEe |
HCCJIEIOBATEILCKOTO XapaKTepa.
6. http://schoolbase.ru/articles/items/ximiya BcepoCCHHCKUI IIKOJABHBIH IOpTal €O
CCBIJIKaMHM Ha 00pa3oBaTesIbHbIE CAUTEI 10 XMMUH.




7. wwwperiodictableru =~ CGOpHMK  cTarelf ©  XMMHYECKHX dJIEMEHTaXx,
UIUTIOCTPHUPOBAHHEIN IKCIIEPUMEHTAMH.

Humepunem-pecypc na anznuiickom azvike
http:/webelementes.com. CONEPXUT WCTOPUIO OTKPHITHS M ONHCAHME CBOMCTB BCeX
XUMHYECKHX JIEMEHTOB. byzneT moneseH st 00y4aromuxcsl B S3bIKOBBIX LIKONAX U
KJiaccax.
Obvexmbt yuednvix IKCKypcui

1. Myseu: Munepasnorundeckue, KpaeseJueckue, Xy 10KeCTBEHHbIE

2. Jlaboparopuu: y4eGHBIX 3aBeleHMH, arpoxumiabopaTopur, SKOJOTHYECKHE,
CaH3MHUIIMHOJIOTUYECKHE.

3. Antexu.

4. IlpowsBojacTBeHHBIE OOBEKTHI: XMMHWYECKHE 3aBOJBI, BOIOOUMCTHBIE
COOPYKEHHA U APYTHE MECTHBIE TPOHU3BOJICTRA.




