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1. IlosicHUTeIbLHAS 3aANIMCKA
Pabouast mporpamMma cpenHero oOmiero oOpa3oBaHus 10 XMMUHU COCTaBieHa Ha ocHoBe dexepanabHOTO
rOCY/IapCTBEHHOTO0 00pa30BaTENLHOrO CTaHAAapTa o0miero oOpa3oBaHus. B Hell TakKe y4YUTHIBAIOTCS
OCHOBHBIE UJIe U TosioxkeHus [IporpamMMel pa3BuTHs U (OPMHUPOBAHHS YHUBEPCATBHBIX yUEOHBIX ICHCTBHUMA
VTS cpeTHero (TI0JTHOTO0) 001Iero 00pa3oBaHuUs.

B paGoueii mporpamMmMe npeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJOB JICSTEIBHOCTH 00y4aeMBbIX,
IPECTaBICHHBIX B MPOrpaMMax JJjisi Ha4albHOTO OOIIEro M OCHOBHOTO obuiero oopazoBanus. Conepxanue
HacTosmeld pabodyeld MporpaMMbl HMMEET OCOOCHHOCTH, OOYCIOBJIEGHHBIC, BO-TIEPBBIX, IPEIMETHBIM
COACPIKAaHUEM U, BO-BTOPBIX, ICUXOJIOT'NYCCKUMHU BO3PACTHBIMU OCO6€HHOCT$IMI/I O6y‘-IaeMBIX.

[lpyn wM3ydeHMM XUMHM BEIyLIYIO pOJb WIpaeT IO3HAaBaTENbHAs NESATEIbHOCTh. OCHOBHBIE BUJIBI
y4eOHOM AeATeIbHOCTH 00yYaroUIMXCsl Ha YPOBHE YYEOHBIX JCUCTBHI BKIIOYAIOT YMEHUE XapaKTePU30BaTh,
OOBACHATD, KIACCU(PHUIUPOBATH, BIAJAECTh METOJAMH HAYYHOTO MO3HAHMS, ITOJHO U TOYHO BBIPAXKaTh CBOU
MBICJIH, QPTYMEHTHPOBATH CBOIO TOUKY 3pEHH, paboTaTh B TPYIIIE, MPEICTABIATh U COOOIIATh XUMUYECKYIO
MH(pOpMAINHIO B YCTHON ¥ MUCBMEHHOM (hopMax u JIIp.

Onna w3 3amad oOy4eHHUs B CpEIHEH IIKOJIe — TMOATOTOBKA OOYYaloNIMXCSl K OCO3HAHHOMY |
OTBETCTBEHHOMY BBIOOpPY JKM3HEHHOTO M IMpodecCHoHATbHOro mytu. OOyuaromuecs JODKHBI HAYYHTHCS
CaMOCTOATCIIbHO CTABUTH LCJINU U OIMIPCACIIATE IIYTU UX NOCTHIKCHUA, UCIIOJIb30BATh HpHO6peTéHHBIﬁ B IIIKOJIC
OIIBIT IESTEIBHOCTH B PEAIbHOMN JKU3HH, 32 paMKaMH y4eOHOTo Tporecca.

CorsiacHO 00pa30BaTeIbHOMY CTaHIAPTY, TJIABHBIC YeaU CPeOHeZ0 00ule20 00pa306aHUs COCTOSAT B!

1) bopMHUpOBaHUHU LIENTOCTHOTO MPEACTABICHUS O MUpPE, OCHOBAHHOTO HA MPHOOPETEHHBIX 3HAHUSAX, YMEHUAX
U CIIoco0ax JesTeIbHOCTH,

2) HpI/IO6p€TCHI/II/I OIIbITa pa3Hoo6pa3Hoﬁ JACATCIIbHOCTH, OIIbITA ITIO3HAHMUA U CAMOIIO3HAaHU A,

3) MmoAroToBKE K OCYUIECTBICHHIO OCO3HAHHOTO BHIOOPA MHIMBHIYalbHOH 0Opa3oBaTeNbHOM MK
po¢eCCHOHATIBLHON TPACKTOPHH.
Bosbioit BKJIaJ B JOCTHKEHUE ITUX IieJIel CpeHero o0Iero o0pa3oBaHusl BHOCUT U3YYeHUe XUMUU,
KOTOpOE NPU3BAHO 00ecneuums:

1) (1)OpMI/IpOBaHI/Ie CHCTEMBI XMMHYCSCKHNX 3HAHUH KaK KOMITOHEHTa eCTGCTBCHHOHay‘IHOﬁ KapTUHBI MHPA;

2) pasBUTHE IMYHOCTM OOYYAIOIIMXCHA, X HMHTEUIEKTYalbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHHE,
dbopMHUpOBaHHE Y HUX SKOJIOTUUECKH 11€JIeCO00Pa3HOT0 MOBEICHUS B OBITY U TPYIOBOH JCSITEIBHOCTH;

3) BBIPA0OTKY y OOy4aroumxcs MOHMMaHUs OOIIECTBEHHOH MOTPEOHOCTH B Pa3BUTUU XHUMHUHU, a TaKxKe
dbopMUpOBaHHE Y HHMX OTHOIIEHUS K XUMHUU KaK K BO3MOXHOW oOnactu Oyaymield MpakTHYecKOi
JIeATCIIbHOCTH;

4) dopmupoBanue yMeHus 6€30MaCHOT0 OOpaIEH s C BELIECTBaMH,
WCITOJIB3YEMBIMH B TIOBCEHEBHOM KU3HU.

Lenamu usyuenus xumuu ¢ cpeonei WKoe A6NAIOMCA:

1) ¢opmupoBanme y ydamuxcs yMeHHS BHAETh M TOHHMATh LEHHOCTh OOpAa30BaHHA, 3HAYUMOCTD
XUMHYECKOTO 3HAHUS JUIsl KaKIOro YeJOBEeKa, HE3aBHUCHUMO OT €ro NpoeCCHOHAIbHOU AESITEeIbHOCTH;
YMEHUS pa3ianyaTh (PaKThl U OLEHKH, CPAaBHUBATh OLIEHOYHBIE BBIBOJIbI, BUIETh UX CBS3b C KPUTEPHUSIMHU
OLICHOK M CBSI3b KPUTEPHEB C OINpPENEIEHHONW CHCTEMON LieHHOCTEH, POopMyIHpoBaTh U 0OOCHOBHIBATh
COOCTBEHHYIO MO3HUIINIO;

2) QopMHupOBaHKE y yUaIuXcs HEeNTOCTHOTO MPEeACTaBIEHHS O MUPE U POJIM XHMHUH B CO3IAHUH COBPEMEHHOI
€CTeCTBEHHO-HAYUYHOW KapTUHBI MHpPA; YMEHHsS OOBSICHATH OOBEKThl M TPOLECCHl OKpYXKarolei
JEHCTBUTEIILHOCTH — MPUPOJTHON, CONUAIIBHOM, KYJIbTYPHON, TEXHUYECKOW CPeNIbl, UCTIOIb3YS AL 3TOTO
XUMHUYECKHE 3HAHHUS;

3) npuobperenue 06YAIOMMMICS ONbITA PA3HOOOPA3HOM JEATENLHOCTH, OMBITA MO3HAHUS U CAMOTIO3HAHMS;
KIIFOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMEIOIUX YHHUBEpPCAIbHOE 3HAYeHHE JJIf
Pa3JIMYHBIX BUJIOB JESTEIBHOCTH, — HABBIKOB PELICHUs MPOOIeM, MPUHATHS pelIeHuil, MoucKa, aHaIu3a
U 00paboTku HHPOpPMAlMM, KOMMYHHUKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHUIl, HaBBIKOB
COTPY/AHUYECTBA, HABBIKOB O€30MacHOr0 OOPAIEHHUs C BEIIECTBAMU B IOBCEIHEBHON KU3HH.



2. O0mas xapaKkTepuCTHKA NMpeaMeTa
KonmnyecTBO dacoB, OTBeAEHHOE HA HM3YYCHHE XMMHUHM Ha 0a30BOM YypOBHE, W COOTBETCTBHUE
00pa3oBaTebHOMY CTaHAAPTY ONMPEACIUIH TIIATSNBHBIN 0TOOP COAepKaHUS Kypca XUMUH, TO3BOJISIFOIIETO:
®  COXPaHHTH JIOCTATOYHO IEJIOCTHBIN U CUCTEMHBIN KypPC XUMHH, KOTOPBIA (OPMUPOBAJICS HA TIPOTHKCHUH
JIECATKOB JIET KaK B COBETCKOM, TaK U B POCCUICKOM IIKOJIE;

* 0CBOOOJUTH KypC OT U3JIMIIHE TEOPETU3MPOBAHHOIO U CIOXHOIO MaTepuaia, uisi OTpabOTKH KOTOPOIo
TpeOyeTcst HeMajlo BpEMEHH;

* MakCHMaJbHO COKpPAaTUTh Ty OIMCATEIbHYIO YacTh B COACPKAHUHM y4eOHOW MHUCHUIUIHHBI, KOTOpas
M03BOJISIET 00eCeYnTh MPO(YUIBHBIN YPOBEHb O0YyUEHUS MPEIMETY;

* BKJIIOYUTH B KypC MaTepual, CBS3aHHBIH C TIOBCEJIHEBHOW JKM3HBIO 4eEJOBEKa, ¢ Oyaymien
npoeCCHOHATILHOM 1eATEIHOCTBIO BBITYCKHHUKA, HAPSMYIO HE CBA3aHHOM C XUMUEH.

MeTton010rn4eckoit OCHOBOH MOCTPOEHUS y4EOHOTO COJepkKaHUs Kypca XUMUU JIJIsl CPeIHEH IIKOJIbI
0a30BOro ypoBHS SIBUJIAch HAesi HHTEIPHPOBAHHOI0 Kypca, HO HE €CTECTBO3HAHUS, & XUMUH.

CrpykTypa IpeyiaraeMoro Kypca pemaer iBe npo0aeMbl HHTErpaluy B 00y4eHUH XUMUU: TIepBast —
BHYTpPHIIpeMeTHAS HHTErPaLMs, BTOpasi — MeKIpeAMeTHas.

BHyTpunpenMerHas HHTErpauus ONpenesaeT CAeAyOUIy0 04epENHOCTD U3yUEHHS PAa31eI0B XUMHH:
BHayaJle U3y4yaeTcsi OpraHnyecKas XUMHusl, a 3aTeM — o01iast xumusi. Takoe CTpyKTypupoBaHue 00yCIOBIEHO
TEeM, 4TO O0O0OOIIEHHE CoJepKaHMUs IpeAMEeTa I03BOJIAET Ha 3aBepIIAalolleM 3Tane cGopMHpOBaTh Y
BBIIIYCKHUKOB CpEJIHEN ILKOJbl IPEACTABICHNE O XMMHMM KaK O LIEJIOCTHOM Hayke, [0Ka3aTb €AUHCTBO €€
NOHSITUH, 3aKOHOB U TE€OpUM, YHUBEPCAIBHOCTh U NMPUMEHUMOCTh UX KaK JUIsl HEOPTaHWYECKOW, TaK U U
OPraHU4eCKON XUMHH.

MesxnpeamMeTHass HHTerpamus 03BOJISET, ONMPAsCh HA 3HAHUA 110 XUMHUH, OObEUHUTD 3HAHUS 110
¢usuke, 6monoruu, reorpadum, FIKOJOTHH B €IUHOE MOHUMAHUE TPUPOJBI, T. €. CHOPMUPOBATH HEIOCTHYIO
€CTECTBEHHO-HAYUHYIO KapTUHY OKPYXKAIOILEro Mupa. T0 MO3BOJIUT CTApUIEKIACCHUKAM OCO3HATh, 4TO O3
3HAHUH 110 XUMUH BOCTIPHATHE OKPY)KAIOIIETO MUpPa OyIET HETIOIHBIM U YIIEpOHBIM, a JIFOAH, HE TIOJTyYUBIIHE
TaKUX 3HAaHUI, MOTYT CTaTh HEOCO3HAHHO OINACHBIMM, TaK KaK XMMHYECKH HETrpaMOTHOE oOpalleHue ¢
BElIECTBaMU, MaTepraIaMH U MPOLIECCaMU MPEACTABIISAET Yrpo3y AJIs )KU3HU.

Kpome 3Tux OBYX BeoylIUX MHTEIPUPYIOLIUX HICH, B Kypce XMMHUU PEalu3yercs €€ OJHa uies —
UZes UHMeSPayuy XUMU4ecKux 3Hauull ¢ 2yMaHumMapHoiMy OUCYUNIUHAMY. UICTOPUEH, TUTEPATypOl, MUPOBOH
XYA0XKECTBEHHON KyJIbTYpoi. DTO, B CBOIO OYepe/ib, MO3BOJISIET CPeACTBAaMHU Y4eOHOIro IpeaMeTa MOKa3aTh
pOJIb XUMUU U B COLUAIBHON c(hepe denoBeuecKon e TEeNbHOCTH, T. €. IIOJHOCThI0 COOTBETCTBOBAThH UM
00pa30BaTeNLHOTO CTaHapTA.

OcoOeHHocTH cofepkaHus OOydyeHUss XMMHUM B cpeaHel (IOJIHOM) mIKoyie 00yCIOBJIEHbI crienu(uKon
XMMHHU KaK HAyKH U TIOCTaBJIEHHBIMU LeTsIMU. OCHOBHBIMH ITPOOJIEMaMU XUMUH SBIISIOTCS] H3YYE€HUE COCTaBa
U CTPOEHHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, MOJIYyUEHHE BEIIECTB C 33JaHHBIMU CBOWCTBAMH,
UCCIIEJOBAHNE 3aKOHOMEPHOCTEM XUMHYECKMX PEAaKIMM W IyTeH YIpPaBJICHHA UMH B LEIAX IOJIY4YCHHUS
BEIIECTB, MaTepuainoB 1 sHepruu. [loaromy B pabodyeil mporpaMmMe 1Mo XMMUU HallUIM OTPa’k€HUE OCHOBHbIE
COJIEpKaTENbHbIE JINHUU!

* «BemecTBo» — 3HAHUS O COCTaBE M CTPOCHUHU BEIIECTB, UX (DU3NYECKUX U XMUMHUYECKHUX CBOMCTBAX,
OMOJOTUYECKOM JCHCTBHH;

* «XuMHYeCKas PeaKIus» — 3HaHUS 00 YCIOBUSIX, B KOTOPBIX MPOSBISIOTCS XMUMHYECKHE CBOWCTBA
BEIIECTB, CIIOCO0AX yIPaBJICHUS XUMUUYECKHUMH TPOIECCaMU;

* «llpumeHeHHE BELIECTB» — 3HAHUS MU ONBIT MPAKTUYECKOW NEATENBHOCTH C BELIECTBAMM, KOTOPHIE
HaubOosee 4acTo MPUMEHATCS B MOBCEIHEBHOM KH3HU, IMIMPOKO HCMOJIB3YIOTCS B NMPOMBIIUIEHHOCTH,
CEIBbCKOM XO351CTBE, Ha TPAHCIIOPTE;

*  «SI3pIK XUMUMY) — CHCTEMa BaKHEWIINX MOHATHI XMUMHUU U TEPMUHOB, B KOTOPBIX OHM OMHUCHIBAIOTCS,
HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YKCJIE€ U TPUBUAIbHBIE), XUMHUUECKHE
(bopMyIbl M ypaBHEHUS, a TAKXKe MpaBUIIa epeBojia MHPOPMALIUHU ¢ €CTECTBEHHOTO S3bIKa Ha S3bIK XUMHH
U o0patHo.

3. MecTo y4eOHOro npeaMera B y4eOHOM IIaHe
®denepanbHBI TOCYIAPCTBEHHBI 00pa30BaTENbHBIA CTAHAAPT MPEAyCMAaTPUBAET HU3ydeHHE Kypca

XMMHHU B CpE/IHEH IIKOJIE KaK COCTABHOM YacTH MpeaMeTHOH 001acTu «ECTeCTBEHHO-HAYUHBIE IPEMEThI».

B O0asucHoMm yueOHOM IUIaHE CpeaHEH IIKOJIBI XUMHUS BKIOYeHa B pazaen «CopepxaHue,
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dbopMupyeMoe ydacTHHKaMH 00pa3oBaTeNIbHOTO Mpolieccay. O0ydaroniecss MOTYT BBIOpATh ISl U3YYCHHUS
WIN MHTETPUPOBAHHBIN Kypc €CTECTBO3HAHUS, MJIM XUMUIO KaK Ha 0a30BOM, TaK U Ha YIiIyOJIEHHOM ypOBHE.
Pabouas mporpamma o xumuu 1uist 11 kinacca Ha 6a30BOM ypoBHE cocTaBiieHa Ha 34 yaca u3 pacuéra

1 gac B HeaeII.

4. JIN4HOCTHBIE, MeTanpeIMeTHbIE U MPeMeTHbIEe Pe3yJIbTAaThl 0CBOEHHUSI y4eOHOI0 mpeMeTa
JleaTenbHOCTh yUUTENs B O0Y4EeHUU XUMUH B CPEIHEH 1IKOJIe T0JKHA ObITh HAaIIPaBJIeHA Ha JIOCTUIKEHUE
00y4aroIUMUCS CIEAYIOIIUX JUYHOCHIHBIX Pe3YIbMamos:

1) B LEHHOCTHO-OPHEHTALIMOHHONH cdepe — o0co3HaHue POCCHICKOW TIpakIaHCKOH MIEHTHYHOCTH,
[aTPUOTU3MA, UYBCTBA FOPJIOCTH 32 POCCUNCKYI0 XUMHUECKYIO HAYKY;

2) B TpynoBoii cdepe — 2omoenocms K 0COZHAHHOMY BHIOODPY AalbHeiiinel 06pa3oBaTenbHOM TPAeKTOPUH
WIN TPYJOBOH J1€ATEIbHOCTH;

3) B mo3HaBaTeNnbHOH (KOTHUTHBHOM, WHTEIUIEKTyalbHOH) cdepe —— yMenue yIpaBIATh CBOEit
[IO3HABATEIbHOM JAEATENbHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K O0pa3oBaHMIO, B TOM YHUCIIE
caM000pa30BaHUIO, Ha TMPOTSHKEHUM BCEH JKUM3HU; CO3HATEIBHOE OTHOLIEHHE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHUIO YCIEIIHON NPOo(pecCHOHaNbHOM U 00IIECTBEHHOM 1S TEIbHOCTH;

4) B chepe cOepexenns 310pOBb — NpUHAMUE U peanu3ayis NeHHOCTeH 370pOBOro U 6e30macHoro obpasa
KU3HU, Henpusmue BPEIHBIX IPUBBIYEK (KypeHUs, YIOTPEOIEHUs alKOrojisi U HapKOTUKOB) HA OCHOBE
3HaHUI 0 TOKCUYECKOM U HApKOTHUYECKOM JEHCTBUH BELIECTB;

Memanpeomemnvimu pezyromamamu OCBOCHHSI BBITYCKHUKAMHM CpEAHENW IIKOJIBI Kypca XUMHUHU

SBIISTFOTCSL:

1) ucnonvsoeanue ymennii ¥ HaBBIKOB Pa3iIMYHBIX BHOB IO3HABATENHHOH NEATEILHOCTH, NpUMEHEHUE
OCHOBHBIX METOJIOB IMO3HAHUA (CHUCTEMHOMH(OPMALMOHHBIM aHanu3, HaOIIOAECHUE, W3MEpEHUE,
IIPOBEJICHUE HKCIIEPUMEHTA, MOJEIMPOBAHNUE, MCCIEA0BaTENbCKas JEATENbHOCTh) Ul HW3YYEHUs
Pa3IMYHBIX CTOPOH OKpYXKarollel 1eHCTBUTEIbHOCTH;

2) enradenue OCHOBHBIMU MHTEIUIEKTYalbHBIME OHepanusaMu ((GOpMyIHpOBKA THIIOTE3, aHATU3 M CHUHTES,
CpaBHEHHE W CHCTEMaTH3alus, O00OOIIEHHWE M KOHKPETU3AIWs, BBIIBICHUE NPHYUHHO-CIEICTBEHHBIX
CBsi3eH U MTOMCK aHAJIOTOB);

3) nosmanue 06HEKTOB OKPYKAIONIETO MUPA OT OBIIET0 Yepe3 0COOEHHOE K eIMHIIHOMY;

4) ymenue BHIABUTATH UIEH ¥ ONPENEATH CPEACTBA, HEOOXOUMbIE [T X PeaH3aIliu;

5) ymenue onpenensTh e U 331249 AEATETBHOCTH, BHIOMPATh CPEJICTBA PEANTM3AIIMH LIETH U IPUMEHSTH HX
Ha MPaKTHKE;

6) ucnonvsosanue pasTUUHBIX HCTOYHMKOB JUIA TIOMyYeHHs XMMHUECKOH HH(MOPMAIUH, MOHHMAaHHE
3aBUCHUMOCTH COJIEpKaHUS U OPMBI ITpeicTaBIeHHs] UH(pOpMaLMK OT LIl KOMMYHHUKAIMU U aJipecara;

7) ymenue TNpOAYKTUBHO OOWATHCS M B3aUMOJEHCTBOBATH B MpPOLECCE COBMECTHOH IEATENLHOCTH,
YUUTBIBATh MO3UIUH IPYTUX YUACTHUKOB AEATENbHOCTH, 3 ()EeKTUBHO pa3periate KOHPIUKTHI;

8) comosnocmp 1 cOCOGHOCTH K CAMOCTOATENHHOM MH(OPMAITUOHHO-

MIO3HABATEJILHOM JIeTEIbHOCTH, BKJIIOYash YMEHHME OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX
uHpOpManuy, KPUTHYECKH OIICHUBATH U
UHTEPIPETUPOBATH UHPOPMALIUIO, TOYYAEMYIO U3 Pa3IUYHBIX HCTOUHHKOB;

9) ymenue ncnonb30BaTh cpeaCTBa MHPOPMAMOHHBIX ¥ KOMMYHHKAITMOHHBIX TexHoJIoTHii (nanee — UKT)
B pEIICHUHN KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIMOHHBIX 3a/1a4 C COOIIOIEHUEeM TpeOOBaHMIA
9PrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUS, TPABOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

10) 6radenue S3BIKOBBIME CPENCTBAME, B TOM YHCIIE U S3BIKOM XUMUM — YMEHHE ACHO, JOTHYHO ¥ TOUHO
u3JlaraTb CBOIO TOYKY 3pEHHS, HMCIOJIb30BaTh aJCKBAaTHBIE SI3BIKOBBIE CPEICTBA, B TOM YHCIE U
CHMBOJIbHBIE (XUMUYECKUE 3HAKH, (POPMYJIbl M YpaBHEHHUS).

Ilpeomemnvimu pesynomamamu N3y4eHuss XUMUM Ha 0a30BOM YpOBHE Ha CTYIEHH CPEAHEr0 OOILEero
00pa30BaHUs SIBJISIOTCS:

|. B mosnaBarensHOI chepe

1. swanue (nonumanue) N3ydeHHBIX TOHATHI, 3aKOHOB U TEOPHIA;

2. ymeHue OTMCHIBATH IEMOHCTPAIIMOHHBIE K CAMOCTOATENBHO IPOBEAEHHBIE SKCIIEPMMEHTBI, HCTIOJIb3Ys JUIS
9TOT0 €CTECTBEHHBIN (PYCCKHIA, POJHOM) S3bIK U A3bIK XUMUH;



3. ymernue KJIaCCI/Iq)I/II_[I/IPOBaTB XUMHUYCCKUC BJICMCHTBI, INPOCTBIC U CJIOKHBIC BCHICCTBA, B TOM YHCJIC U
OpTraHU4YE€CKUEC COCANMHCHU A, XUMHNYCCKNEC PCAKINU 110 Pa3HBIM OCHOBAHUAM,

4. ymenue XapaKTepu3oBaTh W3yYEHHBIE KIAacChl HEOPraHUYECKHX M OPraHHYECKHX COEIMHEHHIA,
XUMUYECKHUE PEaKLINH;

5. 20MmMo6HOoCNb IIPOBOJIUTDH XHUMHYCSCKHI SKCIICPUMCHT, Ha6J'IIO,Z[aTB 3a €ro
IMPOTCKAHUECM, q)HKCI/IpOBaTb PE3YIbTATBI CAMOCTOATCIIBHOI'O U
AEMOHCTPUPYEMOI'O OKCIIEPUMEHTA U ACTIATh BHIBOBI,

6. ymenue QopMynMpoBaTH XMMHUYECKHME 3aKOHOMEPHOCTH, IIPOTHO3MPOBATH CBOMCTBA HEU3YYEHHBIX
BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMU U3YYCHHBIX;

7. nouck MCTOYHMKOB XMMHUYECKOH HH(OpPMAlMM, MOTydeHHE HeOoOXOAMMON HH(pOPMALMM, € aHaIu3,
U3rOTOBIICHHE XUMUYECKOTO MH(OPMAITMOHHOTO IPOIYKTa U €T0 MPE3CHTAIHS;

8. enadenue 0bA3aTENLHBIMU CIIPABOYHBIMK MaTepuanamu: [lepruoanyueckoi

cucteMoi xumuueckux snemeHtoB J[. VM. MenpaeneeBa, Tabiuiuell pacTBOPUMOCTH, JIEKTPOXUMHUYECKHUM

PAIOM HaIPsHKEHUI METaJIJIOB, psaaoM

JNEKTPOOTPUIATENIFHOCTH — JJISl XapaKTePUCTHKU CTPOEHHS, COCTaBa M CBONCTB aTOMOB XUMHYECKHX

aneMeHToB [—IV neprnosoB 1 06pa30BaHHBIX MMU IMPOCTHIX M CIOXKHBIX BEIECTB;

9. ycmanoejieHue 3aBUCUMOCTU CBOMCTB M IIPpUMCHCHUA Ba)KHEHIIINX OpPraHn4eCKux CO@,Z[I/IHCHI/Iﬁ OT HX
XUMHYCCKOI'0 CTPOCHHUA, B TOM YHCIIC U O6yCJIOBJIeHHI)IX XapaKTCPOM 3TOI'0 CTPOCHHA (HpGI[GJH)HI)IM NI
Here)IeJ'IbHBIM) 1 HAJIMYHNEM q)YHKI_[I/IOHaJIBHLIX TpYIIIL;

10. mooenuposanue Monekyn HeOPraHUYECKUX M OPraHHYECKHX BEIECTB;
11. nonumanue xumudeckoil KapTHHBI MHPa KaK HEOTHEMIIEMOM YaCTH LIEJOCTHOM HAyYHON KAPTUHBI MUPA;

1. B LICHHOCTHO-OPUEHTAIIMOHHOU cepe — aHaiuz U oyeHka MOCIEACTBUI A OKPYXKAIOUIEH Cpe/bl
OBITOBOM ¥ TPOU3BOACTBEHHON JEATEILHOCTH 4YEJOBEKA, CBSI3aHHOW C TPOU3BOACTBOM U
nepepaboTKON XUMUYECKUX MTPOTYKTOB;

I1l. B TpynoBoii chepe — nposedenue XMMAUIECKOTO IKCIEPUMEHTA; PA3EUMUE
HAaBBIKOB y4eOHOH, IIPOEKTHO-KUCCIIEI0BATENBCKON Y TBOPYECKOU
JIEATENLHOCTH TIPH BBINOJHEHUH MHIMBHIYATLHOTO IIPOEKTA 10 XMMHUM;

IV. B chepe 3m0poBoro 06pasa xu3HH — cobn00eHue TPaBu 6E30MaCHOr0 0OPAIEHHs C BEIIECTBAMH,
MaTepualaMH; OKa3aHUE MEpPBOM MOMOIIM MPH OTPABICHMSX, OXKOTaxX U TpaBMaX, MOJYYEHHBIX B
pe3ynbTare HapylIeHUs NMPaBUi TEXHUKU 0€30IaCHOCTH MpU paboTe C BellecTBaMu U 1a00paTOPHBIM
00opynoBaHUEM.

5. Coneprkanue y4eOHOro Kypca

ConepxkaHue Kypca XapaKTepH3yeTCsl IeIOCTHOCTBIO M CHUCTEMHOCTBIO Y4eOHOro IpenMera, Ha
OCBOEHHE KOTOPOr'0 OTBEIEHO JKECTKO JINMUTUPOBAHHOE yueOHOE BpeMSI.

Wnes o Bexymieit poiu TEOPETHUECKUX 3HAHUU B IIPOLIECCE TO3HAHUS MUPA BEIIECTB M PEaKIUil cTasia
OCHOBOM U Il KOHCTPYHUPOBaHUS Kypca oOmier xumuu. Ha OCHOBE €JUHBIX MOHSTHI, 3aKOHOB U TEOPHil
XUMHH Y CTapIIEKIACCHUKOB (POPMUPYETCS IIENIOCTHOE MPEICTABICHHE O XMMHUECKON HayKe, 0 XMMHUYECKOI
KApTUHE MHpPA KaK COCTABHOM YaCTH €MHON €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpA.

B kypce oOmieli xumMuM BHaAYaje ydaliuecs 3HAKOMSTCS IMOCIECTHUMH JOCTHKCHHUSMH B OOJACTH
U3YYEHHUs aToMa, y3HAlOT O COBPEMEHHBIX METOJIaX MO3HAHMsI CTPOEHMSI aTOMa, YIIIyOJSIOT U PACIIUPSIOT
3HaHUS, OJIyYEHHbIE B KypCce€ OCHOBHOM LIKOJIbI, O CTPOEHUHU aToMa U BellecTBa Ha ocHoBe [lepuoanueckoro
3akoHa U [lepmonmueckoii cucremsl JI. 1. MenneneeBa, 00 oOmux CBOMCTBaxX KJIACCOB OPTaHUYECKUX W
HEOPraHMYECKUX COCNMHEHUN (KHUCIOT, OCHOBAaHWM, aMQpOTEepPHBIX COEIWHEHUH) B CBETE TEOPUU
JNEKTPOJIUTUYECKON JHCCOLMAllUM U TPOTOHHOW Teopuu. Jlamee paccMmarpuBaeTcsl KiaccupuUKaius
XUMUYECKUX pEaKIMil B OpPraHMYeCKOM U HEOPraHM4ecKOW XUMUHU. 3aBeplIiaeT Kypc 3HAKOMCTBO
CTapUIEKIACCHUKOB C TEPCHEKTUBAMHU Pa3BUTHS XUMHYECKOM HAyKH M XHUMHYECKOIO IPOM3BOJCTBA, C
npo0JieMaMi OXPaHbl OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arpSI3HEHUS U MMyTSIMHU UX PEIICHUS.

Conep:xkanue kypca. 11 kaacc. bazoBblii ypoBeHb

CTtpoeHue BelecTB

OcHoBHBbIE CBeJleHMsI 0 cTpoeHHMu atoma. CTpoeHHEe aToma: SJpO M IJIEKTpOHHas 00oiouka. M30Tombl.

XHUMHUYECKUH AIIeMEHT. bobIoil aipoHHBINA KoJu1aiaep. Y pOBHHM CTPOEHUS BELIECTBA.

Ilepuoauyeckas cucrema xumuuyeckux djiemMeHToB /[ M. MenaesieeBa B cBeTe yUYeHHs] O CTPOCHHMHU

atoma. OuU3NYeCKUil CMBICT HOMEPOB: AJIEMEHTA, Mepuo/ia, TPyIIbl. BaleHTHbIE AIeKTPOHBI. DIEKTPOHHAs
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KOH(pUTYpamusi aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB DJEMEHTOB B TMEpPHOJAX H TPYIIax.
DIIEKTPOHHBIE CEMENCTBA XUMUYECKUX DIIEMEHTOB.

®uiocodpckue ocHoBbl o0mHOcTH Ilepmonnyeckoro 3akoHa W TEOPHMHM XMMHMYECKOr0 CTPOCHHS.
[Ipennocbuikn oTkpbiTHs [leproandeckoro 3akoHa M TEOPUM XUMHUYECKOTO cTpoeHus. Ponbs audHOCTH B
HMCTOPUU XUMHHU. POJIb IPAKTHUKY B CTAHOBJIEHUU U PA3BUTHU XUMUYECKON TEOPHH.

HNonnasi xumuyeckasi CBfi3b M HOHHbIC KpHCTAIMYeCKHe PpeméTku. KaTuoHBI Kak HPOIYKT
BOCCTAHOBJICHUSI aTOMOB METAJJIOB. AHMOHBI KakK INPOAYKT OKHCIEHUs aTOMOB HeMmerauioB. HMonnas
XUMHUYECKAsl CBSI3b U MOHHAs KpUCTAJINYECKas peéTka. MIoHbl mpoCThIe U CIIOKHBIE.

KoBanenTHasi XuMH4YeCKasi CBSI3b. ATOMHBbIE M MOJIEKYJSIDHbIE KPHUCTALUINYECKHE PeIIETKHU.
KoBasieHTHast HENOMSApHAsT U MOJIAPHAs CBSI3U. DJIEKTPOOTPHULATENIBHOCTh. KpaTHOCTh KOBaJI€HTHOW CBS3U.
OOMeHHBIN U TOHOPHO-AaKLENTOPHBIN MEXaHU3MBbl 00pa30BaHUsI KOBAJICHTHBIX CBsized. [1onspHOCTH CBS3U U
MOJISIPHOCTh MOJIEKYJIbI. MOJIEKYIISIpHBIE U ATOMHBIE KPUCTAIUIMYECKUE PEILIETKH.

Meranimnuyeckasi CBA3b. MeTauIMueCKUe KPUCTAIUIMYECKUE PEIIETKH. MeTaiuinuecKass XUMUYECKas CBA3b:
MOH-aTOMBI 1 JIEKTPOHHBIN ra3. @u3ndeckue CBOMCTBAa METAJVIOB U UX IPUMEHEHHUE HA OCHOBE ITUX CBOMCTB.
CrmuiaBbl YEPHBIE U IIBETHBIE.

Bopopoanass  xumuyeckas CcBA3b. BojopoaHas — XMMHYecKas ~— CBS3b:  MEXKMOJIEKYJIApHas U
BHYTPUMOJIEKYJIsSIpHas. 3HaYEHUE BOJOPOIHOM CBSI3U B IPUPOJIE U KU3HU YEJIOBEKA.

Honumepsl. [lonumepsl, UX NOJNy4eHHE: PEAKUMU MOJUMEPU3aLUU M MOJUKOHJeHcauuu. [lmactmaccel.
Bonokna. Heopranndeckue nonumMeps! JucnepcHbie cucteMbl. J[UCTiepcHbIE CUCTEMBI: AucepcHas (asza u
mucrnepcuonHasi cpena. Knaccudukanusi IUCIIEPCHBIX CUCTEM IO arperaTHOMy COCTOSIHHIO M 1O pa3Mepy
gactu1 (asel. ['pydoauciepcHbIE CHCTEMBI: 3MYJIBCUH, CYCIICH3UH, a3pP030JId. TOHKOAUCIIEPCHBIE CUCTEMBI:
3041 ¥ renu. CUHepe3uc U KoaryJisiusl.

Jemoncmpayuu. Pazmmansie hopmel [lepronnyueckoit cucreMsl xuMuaeckux emenToB J{. M. Menneneesa.
Mognenb KpUCTAUIMYECKON peméTku xiopuaa Hatpus. OOpasibl MUHEPAIOB C MOHHOW KpPUCTAILTHYECKON
pEeETKON: KaJblUTa, TajuTa, MOJEIN KPUCTANIMYECKUX PELIETOK «CYXOro JjbAa» (WM HOAa), auMasa,
rpadura (wnm kBapua). Moaens MossipHoro oObéma raza. OOpaslbl Pa3lIUYHBIX JUCHEPCHBIX CUCTEM:
IMYJIbCHIL, CyCIeH3UH, a3po3oeil, reneit u 3omei. Koarynsauusa. Cunepesuc.

Jlabopamopuwvie onvimpl. MonenupoBaHUE METAUIMYECKONW KPUCTAUIMYECKOM pemeTku. JleHarypauus
Oenka. Ilomyuenue smynbcun pactuTenbHOro macia. [lonmydeHue CycneH3MM «HM3BECTKOBOTO MOJIOKAY.
[TomyueHue KOJUIOMAHOTO pacTBOpa KYpHHOro OejKa U MCCIEIO0BaHUE €r0 CBOWCTB C MOMOIIBIO Ja3epHOM
YKa3KH.

XuMHYEeCKHEe peaKkunu

Kaaccupukanus xumMuyeckux peakuuid. Peakiiuu 6e3 M3MEHEHHs COCTaBa BEIECTB: aJUIOTPONM3AIUU U
n3omepusauu. [I[puynHbl aluIOTPONIUH.

Knaccupukanus peakuuii mo 4Mciay W COCTaBy pPEAareéHTOB M MPOJAYKTOB U MO TEIIOBOMY 3(hdexTy.
TepMOXUMHUECKHE YPaBHEHUS PEAKLIUN.

CxopocTb XUMHYeCKHX peaknuil. CKOPOCTb XMMHUECKON peakluuu U (PakTopsl €€ 3aBUCUMOCTH: MPUPOJa
pearupyromux BEIIECTB, IUIOLIAAb WX COIPUKOCHOBEHMS, TEMIIEpAaTypa, KOHLEHTpALMS U HaIW4ue
karanuzatopa. Karanuz. ®epmenTsl. UHrHOUTOPHI.

XumMHYecKoe paBHOBecue U cmoco0bl ero cmemenus. OOparumbie peakuuu. OOmas XapakTepUCTHKA
pEeaKIMu CUHTE3a aMMHAKA U YCIIOBUS CMEILEHUS PAaBHOBECHS IIPOU3BOJICTBEHHOIO IPOLECCA BIIPABO.
I'uaposms. ['uaponus HeoOpaTuMelii 1 oOpatuMmelil. Tpu ciydas ruponusa coseit. Ponbs runposnnsa B oOMeHe
BenlecTB. Posb ruponnsa B sHEpPreTHueckoM oOMEHe.

OxucauTeIbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CteneHb OKHUCIeHHs. OKHUCIUTENb U BOCCTAHOBUTEIb.
OxucneHne U BOCCTaHOBJIEHHE. DJIEKTPOHHBII OanaHc.

DJIeKTPOJIM3 PACILUIaBOB M pacTBOpoB. IlpakTyeckoe npuMeHeHue 3J1eKTPoOaM3a. [adbBaHOIIACTHKA.
["anbBanocterus. PaguaupoBanue.

Jemoncmpayuu. OK30- U DHIOTEPMUYECKUE peakUuu. TensoBble SBIEHHS NPU PACTBOPEHUU CEPHOU
KHMCIIOTBl M AaMMHA4YHOW CEJIUTPBI. 3aBUCUMOCTh CKOPOCTH PEAaKIUU OT NIPHUPOJABI BEIIECTB HA IpPHUMEpe
B3aMMOJICUCTBUS PACTBOPOB PA3JIMUHBIX KHUCJIOT OJMHAKOBOW KOHUEHTPALMHU C OJAUHAKOBBIMU KyCOUYKaMU
(rpaHynaMM) LMHKA M OJUHAKOBBIX KYCOUYKOB pa3HbIX METAUIOB (MarHus, IIMHKA, jKeJle3a) C pacTBOPOM
COJITHOM KHCTOTHI. B3ammojeicTBre pacTBOPOB CEPHOM KHCIOTHI C pPacTBOpaMU THOCYIb(hara HATPHs
Pa3JINYHON KOHLEHTpALMU U TeMneparypsl. Mozenb Kursmero cios. Pa3nokeHne nepokcuaa Boaopoaa ¢
MOMOIIbI0 HEOPTaHMYECKUX KaTalIu3aToOpoB (CONEH Kene3a, MOAMIA Kalaus) M TPUPOTHBIX OOBEKTOB,
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coJepkalmmMx Karamasy (celpoe MsAco, kaprodens). Ilpocreiimme OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC

peaKIuu: B3aWMOJICUCTBHE IMHKA C COJISTHOM KHCJIOTOM m kene3a ¢ cynbparom wmeau(Il). Momens

eKTpoan3€pa. Mozens IeKTPOIU3HON BaHHBI IS ITOJIYYEHUS aTlOMUHMSL.

Jlabopamopnsie onvimot. 1lpoBefenue peakiui, UAymKUX 10 KOHIA, MO mpaBwily beprosie. Pasznoxenne

TepOKCHIA BOJOPOJA C MOMOIIBIO AHOKcHAA Mapranina. Cmemenue pasHoBecus B cucteme Fe3* + 3CNS
Fe(CNS)s. UcnbiTanue

MH/INKAaTOpaMH CpeJIbl PACTBOPOB COJICH Pa3MUYHBIX THIOB. B3aumoneiictBue pactBopa cynsgarta meau(Il) c

JKE€JIe30M U THUJIPOKCUJIOM HATPHS.

Ilpakmuueckan paboma. Permienne 3KCIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «XHUMHUYECKask PEaKLIUsI».

BemecrBa 1 ux cBoiicTBa

Meramnbl. O0mue ¢pusndeckue cBoicTBa MeTauioB. Kimaccudukarus MetamioB B TeXHUKE v Xumun. O01ue

XUMUYECKHE CBOWCTBA METAJJIOB. Y CIIOBUS B3aUMOJECHCTBUS METAJJIOB C PAaCTBOpPAMHM KHCJIOT U COJIEH.

Meramiorepmus.

Hemeranuasbl. Biaropoansie raspl. Hemeramnsl kak okucnutend. Hemeraniasl kKak BOCCTaHOBUTENU. Psn

AIIEKTPOOTPHLATEIILHOCTH. VIHEpTHBIE WK OJaropoIHbIE Ta3kl.

Kuciaorsl Heopranuvyeckue u opranudeckue. Kuciaorsl ¢ TOUKM 3peHHsS] aTOMHOMOJIEKYJISIPHOTO YUEHUS.

KucnoTel ¢ TOUKHM 3peHUs TEOPUU JIEKTPOJIUTHUYECKOM AUcconranr. Kuciaorsl ¢ TOUKM 3peHUs TPOTOHHOMU

teopuu. OOIMe XuMUYeckre cBoicTBa KucioT. Kinaccuduxanus Kucior.

OcHoBaHMsl HeopraHuveckue W opraHmveckue. OCHOBaHUS C TOYKHM 3PEHHUSI ATOMHO-MOJIEKYJISIPHOTO

yueHusi. OCHOBaHUS ¢ TOUKHU 3PEHUS TEOPUH IIEKTPOIUTHUECKON nuccounann. OCHOBAHUS C TOUKH 3PEHUS

npOTOHHOH Teopuu. O0IMe XUMHUECKUE CBOICTBAa ocHOBaHMHU. Kitaccudukanmst OCHOBaHHIA.

AM@oTepHble coeJHUHEeHHs] HeOpraHuyeckue W opraHuveckue. AMGOTEpHbIE OKCHABI U TUIPOKCHUIIBI.

[lomyyenne u cBoiicTBa aM(OTEPHBIX HEOPTaHMYECKUX COCAMHEHUH. AMHHOKHCIOTHI — aM(OTEpHbIC

opraHuyeckue coeanuHeHus. [lentuapl u nentuHas CBs3b.

Coimm. Knaccudpukanus comeir. XKéctkocts Boasl M crocoObl e€ ycrpaneHus. Ilepexox kapOonaTta B

ruapokapOoHar u ooparHo. OO0IIe XUMUYECKHE CBOICTBA COJICH.

Jemoncmpayuu. Konnexkuus MeramnoB. Komneknus HemeTaioB. B3zanMopelicTBHe KOHLIEHTPUPOBaAHHON

A30THOM KHUCIJIOThI C Me/Ibt0. Berblika TepMuTHOM cMecu. Benbliika yépHoro nopoxa. BeiTecHeHue ranoreHoB

U3 WX pacTBOPOB JIPYyTrUMU rajoreHamu. B3aumoselicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM

KHUCIIOTHI M aMMuaka («abiM Oe3 orHs»). [lomydyeHue ammuaka W u3ydyeHUe ero cBoWcTB. [lomydenwue

amM(pOTEepHOro rUAPOKCUIA U U3yueHue ero cBOMCTB. [lonydyenne KECTKOM BOABI U yCTpaHEHUE €€ KECTKOCTH.

Jlabopamopuvie onvimoi. 1lonydeHre HEpaCTBOPUMOIO THAPOKCHIA U €r0 B3aWMOAECHUCTBHE C KHCIOTOM.

HccnenoBanne KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOM KHCJIOT KaleJIbHBIM METOJIOM IPH UX

pa3baBneHun BoOJOW. PaznmuuHbple ciydau B3auMOJCHCTBHS DPAaCTBOPOB COJEH AalIOMUHHS CO INENOYBIO.

YcrpaneHnue KECTKOCTH BOJIBI.

Ilpakmuueckan paboma. Permenne SKCIIEpUMEHTAIBHBIX 3a7a4 110 TeMe «BelecTsa 1 UX CBOMCTBaY.

XHMMHSA ¥ COBpeMeHHOe 00111ecTBO

Xumuyeckas TexHoJsorus. IIpon3soacreo ammuaka u MeTanoJia. XuMHUECKast TEXHOJIOTHSI.

XUMHYeCcKHUe MPOIIECChI, JIeXkKalllie B OCHOBE MPOU3BOACTBA aMMHUAKa U METaHOJa. XapaKTepPUCTUKA ITUX

nporeccoB. O01Me HayYyHbIe MTPUHIMITBI XMMUYECKOTO IIPOU3BO/ICTBA.

XuMHYecKasi TPAMOTHOCTh KaK KOMIIOHEHT 00111eil KyJIbTypbl Yes10BeKa. MapKkupoBKa yIaKOBOYHBIX

MaTepHaJIoB, YIEKTPOHUKHU U OBITOBOM TEXHUKHU, SKOJIOTUYHOTO TOBApa, MPOJYKTOB MUTAHMs, STUKETOK 110

yXony 3a ofiexka0u. Jemoncmpayuu. Moaenb NTpOMBIIIJIEHHOW YCTAHOBKH MOJYYEHUSI CEPHOU KUCIIOTHI.

Moienb KOJIOHHBI CHHTE3a aMMHaka. BujeohparMeHThl U Cllaifibl O CTENEHH SKOJIOTHYECKOM YUCTOTHI

TOBapa.

Jlabopamopnvie onvimoi. V3yueHre MapKupOBOK PAa3IMUHBIX BUAOB IIPOMBIIIJIEHHBIX U

IIPOJIOBOJILCTBEHHBIX TOBAPOB.



6.

TemaTu4eckoe NJIAHUPOBAHUE C ONpeaeIeHHeM OCHOBHBIX BHI0B y4e0OHOM
nesitebHOCTH (1 4 B Henento, Bcero 34 u)

KoJj-Bo yacoB

Ne Pazgen N
pasnena | mporpamm Tema ypoka OcHoBHEIC BUABI y4eOHOI JeATeTIbHOCTH
Teopus | IlpakTuka
1 Crpoenue Wuctpyxrax Th. 1 0 ApPryMeHTHpOBATh CIOKHOE CTPOEHHE aToMa
BEIIIECTB OCHOBHBIE CBEJICHUS O KaK CUCTEMBI, COCTOAIICH U3 sapa U
CTPOCHHUH aToMa 9JIEKTPOHHOI 000J104KH. XapaKTepu3oBaTh
YPOBHHU CTPOEHUS BEIECTBA.
OmnwuceBath yerpoiictBo u paboty bombioro
aJpOHHOI0 KoJaiizepa
Iepuonnaeckas cucrema | 1 0 HaxonuTe B3aUMOCBS3H MEXAY MOJIOKEHUEM
XUMHYECKHX JIEMEHTOB a/eMeHTa B iepuoandeckon cucreme . H.
J. . Menneneepa u MenzeneeBa U CTPOEHHEM €r0 aTOMA.
Y4EHHE O CTPOCHUHU CocCTaBaATh 3IIEKTPOHHBIE U AIIEKTPOHHO-
aToma rpadudeckue GopMyIBl aTOMOB s-, p- 1 d-
3JIEMEHTOB.
OTHOCHUTH XUMHYECKHE DIIEMEHTHI K TOMY WJIN
UHOMY 3JIEKTPOHHOMY CEMENCTBY
dunocodckre 0OCHOBBI 1 0 IIpencraBisaTh pa3BUTHE HAYYHBIX TEOPUH 11O
oO0ImHoCTH CIHpPaIX Ha OCHOBE TPEX (POPMYITHPOBOK
Ilepuomuueckoro 3akoHa [lepronnyeckoro 3aKoHa U OCHOBHBIX
M TEOPHUH XUMHUYECKOTO HaIpaBJICHU! pa3BUTHs TEOPUU CTPOCHUS
CTPOCHUS (XMMHYECKOT0, HIEKTPOHHOTO 1
MIPOCTPAaHCTBEHHOTO). XapaKTepHU30BaTh POJIb
MIPAKTUKH B CTAHOBIICHUH U Pa3BUTHH
XUMHYECKOH TEOPHUH.
ApryMeHTHpOBaTh YyBCTBO TOPAOCTH 32
JOCTHKCHUSA OTECUCCTBEHHOM XUMUH U BKJIag
POCCUMCKUX YYEHBIX B MUPOBYIO HAYKY
WNoHHnas xumuyeckas 1 0 XapaxkTepu3oBaTh HOHHYIO CBSI3b KaK CBS3b
CBSI3b U HOHHBIE MEXy HOHAMH, 00pa3yIOIIUMHUCS B
KPHCTAITYECKUE pe3yabpTaTe OTAAYH WK IpuéMa 3IeKTPOHOB
pemeéTKu aToOMaMH MJIY IPyIIIaMH aTOMOB.
KrnaccuuiupoBats HOHBI 110 Pa3HBIM
OCHOBAHUSIM.
VYcTaHaBIMBaTH 3aBUCUMOCTD MEXIY THIIOM
XMUMHYECKOH CBS3H, TUIIOM KPUCTAJIINIECKOMN
PemETKN U HU3MUECKUMH CBOHCTBAMHU
BELIECTB
KoBaneHTHas 1 0 OOBACHATE HHEPTHEIC CBOICTBA
XUMHYECKAs CBA3b. 6J1aropoIHBIX Ta30B 0COOCHHOCTSIMU
ATOMHEIE 1 CTPOCHUA UX aToOMa.
MOJICKYJISIPHBIE XapakTepu30BaTh KOBAJIEHTHYIO CBSI3b KakK
KPHCTAITHYECKUE CB$13b, BOSHUKAIOIIYIO 3a CUET 00pa30BaHUsA
pemeETKn OOMINX 3MEKTPOHHBIX Map MyTEM
TIePEeKPBIBAHUS SIEKTPOHHBIX OpOHUTATIEH.
KnaccuduimpoBaTh KOBaJ€HTHbIE CBSI3H 1O
Pa3HBIM OCHOBAHUSIM.
VYcTaHaBIMBATH 3aBUCHUMOCTD MEXY THIIOM
XUMHMYECKOH CBSI3H, TUIIOM KPUCTAJUINYECKOI
PEemETKN U HU3MUECKUMH CBOHCTBAMH
BEIIECTB




Ne
pa3nena

Pasznen
NPOrpaMMbI

Tema ypoka

KoJj-Bo yacoB

Teopus

Ipakruka

OcHoBHEBIe BU/IBI y4e0HOI JeATeTbHOCTH

Merannmmgeckas
XHUMHYECKas CBI3b

0

XapakTepHu30BaTh METAIITMIECKYIO CBS3b KakK
CBSI3b MEXKJy HOH-aTOMaMH B MeTajlax U
CIUTIaBaX MOCPECTBOM 0000IIECCTBIEHHBIX
BaJICHTHBIX JJIEKTPOHOB.

OOBACHSTH SAMHYIO IPUPOY XUMUUICCKHUX
CBsI3CH.

YcTaHaBIMBATE 3aBUCHMOCTD MEXY THIIOM
XUMHUYECKOH CBSI3H, TUIIOM KPUCTAIIIMYECKON
PemeTKH U PU3NIECKUMH CBOMCTBAMHU
BEIIECTB

Bonopoanas
XAMUYECKAs CBSI3b

XapakTepH30BaTh BOJOPOAHYIO CBA3b KaK
0COOBII THIT XUMUYECKOi cBA3H. Paznmyarp
MEXXMOJIEKYIIIPHYIO U BHYTPHUMOJIEKYIIIPHYIO
BOJIOPOJIHBIE CBSI3H.

YcranaBiauBaTh MECXKIPEAMETHBIC CBA3U C
OuoJIOTrHel Ha OCHOBE PaCCMOTPEHHMS
HPUPOABI BOAOPOAHOMN CBSA3U U €€ POJIH B
OpraHu3aluy JKUBOI MaTepuu

ITonumepst

XapaxkTepu3oBaTh MOJIUMEPHI KaK
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUSI.
PasnuuaTh peakuyuy NonMMepH3aluu 1
MTOJIMKOHIEHCALNH.

OnuceIBaTh BaXKHEHININE MPEICTABUTENH
IUTACTMAcC ¥ BOJIOKOH U Ha3bIBaTh 00JIaCTH UX
MIPUMEHEHHs. Y CTaHABIIUBATh €IUHCTBO
OpraHUYECKON ¥ HEOPraHM4eCKO XUMUU Ha
IIpUMeEpEe HEOPTaHUYECKUX MOJIUMEPOB

JlucniepcHble cUCTEMBI

XapaKTepu30BaTh Pa3IMYHbIEC TUIIBI
JUCIIEPCHBIX CUCTEM Ha OCHOBE arperaTHoro
COCTOSIHHUS TUCTIEPCHO# (ha3bl 1
JCIIEPCUOHHOM cpefibl. PackpbiBaTh poib
Pa3IMYHBIX THIIOB TUCIIEPCHBIX CHCTEM B
KHM3HU TIPUPOJIBI U 00IIeCTBa.

Habmonate 1 onmuchIBaTh XUMUYECKUH
JKCHEPUMEHT

XUMHUYeCcKHue
peaxuu

Knaccudukarus
XUMHUYECKHUX PEaAKIHi

KJ'IaCCI/I(bI/IL[I/IpOBaTB XAMHUYCCKUC PCAKIIUU 10
Pa3IMIHBIM OCHOBAHUSAM.

Ha6J'I}OZ[aTL M OIMCBHIBATh XMMHUYCCKHUIA
OKCIICPUMCHT

Knaccudukarus
XUMHUUYECKUX peaKIuil

XapakTepu3oBaTh TEIUIOBOH 3 dekT
XUMHUUYECKUX PEaKLM U Ha €r0 OCHOBE
pas3nuuarh 3K30- U SHAOTEPMUYECKHE
peaxuuu.

Otpaxats TeoBoi 3P HEeKT XUMUIECKIX
peakiuii Ha MMChME C TOMOIIbIO
TEPMOXUMHYECKUX yPABHEHHH.
[TpoBoanTH pacu€Tsl HA OCHOBE
TEPMOXUMHYECKUX YPABHEHHH.




Ne
pa3nena

Pasznen
NPOrpaMMbI

Tema ypoka

KoJj-Bo yacoB

Teopus | IlpakTuka

OcHoBHEBIe BU/IBI y4e0HOI JeATeTbHOCTH

CKOPOCTh XUMHUYECKHX
peaxuui

1 0

XapakTepu30BaTh CKOPOCTh XMMHUYECKOHN
peaxiyu U (paKkTophl 3aBUCUMOCTH CKOPOCTH
XUMHYCCKON PEaKIK OT IPUPOIBI
pearupyroIuX BEIIeCTB, UX KOHIICHTPALIUHY,
TEMIIePaTyphl, TUIOMAIN COIPUKOCHOBEHHUS
BeIIeCTB. XapaKTepH30BaTh KaTaIH3aTOPhl U
KaTanm3 Kak CrocoOBI yIIpaBIeHUS
CKOPOCTBIO XUMHUYECKOW PEeaKIIny.
YcTaHaBIMBATE HA OCHOBE MEXKITPEIMETHBIX
CBs13€ell ¢ Omosorueii ooiiee, 0cCOOEHHOE U
eIMHUYHOE 1151 PEPMEHTOB KaK
OHMOJIOTHYECKHX KAaTaIn3aTOPOB.
PackpsiBaTh poib (pepMEHTOB B OpraHU3aIUH
JKM3HH Ha 3eMJie, a TAKXKE B MMMIIEBOM U
MeI[PIIlI/IHCKOﬁ HpOMI)IIlIJ'IeHHOCTI/I

O6patumocThb
XUMHUYECKUX peaKIuil.
XumMuueckoe
PaBHOBECHE U CITOCOOBI
€ro CMCIICHUS

XapakTepHu30BaTh COCTOSIHUS XUMUYECKOTO
paBHOBECHS U CIIOCOOBI €0 CMEIIEHHSI.
[Ipencka3piBaTh HaNpaBlICHHE CMEILECHUS
XUMHYECKOTO PaBHOBECHS NPH U3MEHEHUU
YCIIOBHH TIPOBEICHUS 00paTUMON
XMUMHYECKOH peakuH. ApryMeHTHPOBATh
BBIOOP ONTHMANIBHBIX YCJIOBHH MPOBEICHUS
TEXHOJIOTHYECKOTO MpoIiecca.

Habmonate 1 onuceIBaTh
JIEMOHCTPAI[MOHHBIA XUMHUYECKHI
SKCIEPUMEHT

IM'upponus

XapakTepu30BaTh TUAPOIIH3 KaK 0OMEHHOE
B3aMMOJIEHCTBHUE BEIIECTB C BOJOM.
3anuceIBaTh ypaBHEHUS pPeaKIMii THAPOIN3a
pa3Iu4HbIX cosiel. Paznuyare rupoiaus no
KaTHOHY U aHHOHY.

[Ipencka3piBaTh peakUuIo Cpesibl BOJHBIX
PacTBOpoOB couieit, 00pa30BaHHBIX CHIIEHBIM
OCHOBaHHUEM H CJIa00H KHCIIOTOH, CIIa0bIM
OCHOBaHHEM W CHUJIBLHOM KHCIJIOTOM.

T'unponus

HpOBOZ[I/ITb, Ha6J'IIO,I[aTB " OIIMChIBATh
XAMHUYCCKHUI OKCIIEPUMCHT C IIOMOIIBIO
POAHOTIO S3bIKa U A3bIKd XUMHH

OKHCIIUTENHHO-
BOCCTAaHOBHUTEIILHEIE
peakuuu

XapakTepHu30BaTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINU KaK MPOIIECCHI
C I3MEHECHHEM CTCIICHEH OKUCIICHUS
9JIEMEHTOB BEIIECTB, yUACTBYIOIINX B
peakiu. CocraBnars ypasHeHust OBP ¢
MOMOIIBIO METO/IA SJIEKTPOHHOTO OanaHca.
Habmromath 1 OIUCHIBATE XUMUYECKHI
SKCIIEPUMEHT C IOMOIIbIO POJAHOTO S3bIKA U
SI3BIKA XUMHH

ONeKTpOIU3 paciiaBoB
U pacTBOPOB.

XapakTepHu30BaTh IEKTPOIH3 KaKk
OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIH MPOLIECC.
IIpencka3piBaTh KaTOAHBIE U AHOAHBIE
MIPOLIECCHI U OTpaXkaTh UX Ha MUCbME JUIsl
pacIIaBoB ¥ BOAHBIX PaCTBOPOB
JJIEKTPOIIHTOB.

IIpaktuueckoe
NpUMEHEHHUE
DIIEKTPOJIN3a

PackppiBaTh MPaKTHYECKOE 3HAUCHHE
3JIEKTPOIIH3a
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KoJj-Bo yacoB

Ne Pazgen N
Tema ypoka OcHoOBHbIE BU/IbI Y4eOHOM 1eATeJIbHOCTH
pa3nena | mporpamMmbl
Teopus | IlpakTuka
IIpaxTryeckas pabora Ne | O 1 [TmaHNpOBaTH, IPOBOANTEH HAOIIONATH U
1. Pemenue OIUCHIBATH XMMUYECKHH IKCIIEPUMEHT C
9KCIEPUMEHTAIBHBIX COOJIIOIEHUEM TPAaBUIT TEXHUKHU
3a/1a4 o TeMe 0e30macHOCTH
«XUMHYECKasi peaKLus»
[ToBTOpenue n 1 0 BEINOMHATE TECTHI, pemaTh 3a/1a4u 1
0000111eHrE N3YYEHHOTO YIPaXHEHHS IO TEME.
[TpoBoaNTH OLIEHKY COOCTBEHHBIX
JOCTHXEHHH B YCBOCHUH TEMBI.
KoppekTupoBaTs cBOM 3HAaHHSA B
COOTBETCTBHH C IUNIAHUPYEMBIM PE3yIbTaTOM
KontponsHas pabora No | 1 0 BrIMOHATE 3a1aHUS KOHTPOIBEHON paboTsI No
1 «CtpoeHnue BemecTsa. 1 «Ctpoenue BemecTBa. XUMHUIECKas
XUMHYEcKast peaKIisDy peaxuus
3 Bemecrsa u Merautst 1 0 O00011aTh 3HaHUSA U JeJaTh BEIBOIBI O
UX CBOMCTBA 3aKOHOMEPHOCTSX MOJIOKEHUS U U3MEHEHUN
CBOWCTB METAJIJIOB B IIEPHOAAX U IPyMIax
Ilepuoguueckoii CUCTEMBI.
XapakTepu3oBaTh 00IIHe XUMUYECKHE
CBOMCTBA METAJUIOB KaK BOCCTAaHOBUTEJIEH Ha
OCHOBE CTPOCHHUS X aTOMOB U NOJIOKEHHS
METAJIOB B AJIEKTPOXHUMHUYECKOM PSITy
HanpspkeHus. HaOmonats u onuceBaTh
XMMHUYECKHH 3KCIIEPIMEHT C TIOMOIIBIO
POIHOTO SI3bIKA M SI3bIKA XUMHHU
Hewmeramsr 1 0 XapakTepHu30BaTh 00IIIEe XUMUIECKHE
Bnaroponnsie rasst CBOMCTBA HEMETAJUIOB KaK OKHCIUTENCH U
BOCCTaHOBUTEJICH HAa OCHOBE CTPOCHUS UX
aTOMOB U TIOJIO’KEHHUSI HEMETAJUIOB B Py
3JIEKTPOOTPHIATEIEHOCTH.
HaOmonate 1 ONUCHIBaTh XUMUYECKHIA
SKCIEPUMEHT C TOMOIIBIO0 POJAHOTO A3bIKA U
A3bIKa XUMHH
Kucnotst 1 0 XapaxkTepu3oBaTh OpraHUYECKUe U
HEOpraHMYECKHE U HEOpraHUYECKHEe KUCIIOTHI B CBETE TEOPHU
OpTaHWYecKHe JIEKTPOIUTHYECKOH AUCCOLMAIN 1
npoToHHO# Teopun. Knaccudunuposars
OpTraHNYecKHe U HEOPTraHNYECKHE KUCIIOTHI
T10 Pa3IMYHBIM OCHOBaHUAM. Paznmiuars
ob1ee, 0cCOOEHHOE 1 eJMHUYHOE B CBOWCTBAX
A30THOM, KOHLICHTPUPOBAHHOM CEPHOM U
MypaBbUHOH KUCJIOT.
OcHOBaHUSA 1 0 XapaKTepu30BaTh HEOPraHUUECKUE
HEOpraHHYEeCKUe U OCHOBAHHS B CBETE TEOPUHU
OpraHnYecKre SIEKTPOIUTUIECKOH JIFCCOIIHAITIH.

Paznmnuars o01iee, 0cOOEHHOE U €AUHUYHOE B
CBOWCTBAaX THAPOKCHJIOB U OSCKUCIOPOIHBIX
OCHOBaHHI.

XapakTepHu30BaTh UX B CBETE MPOTOHHON
TEOPHH.

Habmromath 1 OIUCHIBATE XUMUYECKHI
SKCIEPUMEHT C MIOMOIIBIO0 POIHOTO SI3BIKA H
SA3bIKA XUMHUHN
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KoJj-Bo yacoB

rPaMOTHOCTH KaK
KOMITOHEHT 001Iei
KyJIBTYpBI 4€JIOBEKa

Ne Pazgen N
Tema ypoka OcHoOBHbIE BU/IbI Y4eOHOM 1eATeJIbHOCTH
pa3nena | mporpamMmbl
Teopus | IlpakTuka

AwmpotepHbie 1 0 XapakTepu30BaTh OPraHUMICCKHUE U

COEJIMHEHUS HeopraHuueckue aM(poTepHbIE COSANHEHUS

HEOpraHMYeCcKue 1 KaK BEI[eCTBa C JIBOWCTBEHHOH (DyHKIMEH

OpraHu4ecKue KHCJIOTHO-OCHOBHBIX CBOMCTB.
ApryMEHTHPOBaTh CBOHCTBA aMUHOKHCIIOT
Kak aM(OTEpHBIX OPraHMYEeCKUX COCTUHEHHH.
PackppiBaTh Ha OCHOBE MEXKIIPEIMETHBIX
CBsi3eH ¢ Omoorueit pojab aMHHOKHCIIOT B
OpTaHM3aIHHI JKU3HH

Comn 1 0 XapaKkTepHu30BaTh COJU OPTAaHUYECKIX H
HEOPraHUYECKHUX KHUCJIOT B CBETE TCOPUH
IEKTPOIUTHIECKOH UCCOIHALIHH.
Knaccudumupoats conu mo pasmmdHbIM
OCHOBAHUSM.
Pasnuuats o01iee, 0COOEHHOE U €IUHUYHOE B
CBOMCTBAX CPEHUX U KUCIIBIX COJIEH.
OnuceIBaTh )ECTKOCTH BOJBI U CIOCOOBI &
yCTpaHEHHUs..
HaOmtonates 1 ONUChIBaTh XUMUYECKHIA
SKCTIEPUMEHT C TIOMOIIBIO POJTHOTO S3bIKA H
SI3BIKA XMMHUH

IIpaxTryeckas pabora Ne | O 1 [TmaHUpOBaTH, IPOBOIANTE, HAOMIOAATE U

2. OITUCHIBATh XMMUYECKHH IKCIIEPUMEHT C

Pemmenne COOJIIOICHUEM TTPABMIT TEXHUKH

9KCIIEPUMEHTAIBHBIX 6e3omacHOCTH

3a/1a4 o TeMe

«BemecTBa u nx

CBONCTBa»

[ToBTOpEHUE U 1 0 BrINonHATE TECThI, pelaTh 3a1a4d U

000011IeHHE TEMBI yIpakHEHUS [0 TEME.
IIpoBOUTH OLIEHKY COOCTBEHHBIX
JOCTHKEHHI B YCBOCHUH TEMBI.
KoppekTtupoBaTs cBOM 3HAaHHS B
COOTBETCTBHH C INIAHUPYEMBIM PE3yJIbTaTOM

KontponpHas pabora No | 1 0 BrINOTHATE 3a1aHUS KOHTPOIEHON paboThl No

2 «BemecTBa U ux 2 «BelecTBa 1 UX CBOMCTBaY

CBOMCTBa»

4 Xumus u Xumnaeckas 1 0 XapakTepu30BaTh XUMHYECKYIO TEXHOJIOTHIO
COBPEMEHHOE | TEXHOJOTHS KaK IPON3BOJIUTEIIFHYIO CHITY OOIIecTBa.
001ecTBo OmnuceIBaTh XUMHYECKUE ITPOLIECCHI,

Jie)Kalre B OCHOBE MPOU3BOACTBAa AMMHAKa 1
METaHOJIa, C TIOMOIIBIO POJHOTO SI3BIKA U
SI3bIKa XUMHH. Y CTaHABIMBATH aHAJIOTHU
MEX/1y JBYMsI IPOU3BOJICTBAMH.
DopmynupoBaTh 00IMIKe HAYIHBIE TPUHITAIIBT
XMMHUYECKOTO MPOHU3BOJICTBA

Xumuyeckas 1 0 ApryMEeHTHPOBATh HEOOXOIMMOCTb

XMMHYECKON IPaMOTHOCTH KaK KOMIIOHEHTA
OOIIEKYIbTYPHOH KOMIIETEHTHOCTH YEJIOBEKA.
YMeTh nojydaTh HEOOXOAUMYIO
nH}OpMaNHUIO ¢ MAPKHUPOBOK Ha YITAaKOBKax
Pa3JIMYHBIX POMBIIIIEHHBIX U
MTPOJOBOJILCTBEHHBIX TOBAPOB
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Ne
pa3nena

Pasznen
NPOrpaMMbI

KoJj-Bo yacoB

Tema ypoka OcHoOBHbIE BU/IbI Y4eOHOM 1eATeJIbHOCTH
Teopus | IlpakTuka
[ToBTOpEHme n 1 0 BEBINOIHATE TECTHI, pemaTh 3a1a4d 1
00001eHne Kypca. YIPaXKHEHHUS.
[onBenenne uroros [TpoBoaNTH OLIEHKY COOCTBEHHBIX
yueOHOro roja noctmxeHni. KoppektuposaTh cBOU 3HaHUS B
COOTBETCTBHH C IUIAHUPYEMBIM PE3yJIbTaTOM

KonrponbHas pabora 1 0 BrInonHATE 3ajaHUs] KOHTPOJILHOM paboThI

No3 «Hroropas
KOHTPOJBbHAS paboTa

Ne3 «ToroBast KOHTpoJIBHAsI pabOTa»
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7. Onucanue y4eOHO-MeTOANYECKOT0 H MATEPHATLHO-TEXHHYECKOr0 0GecneyeHust Oﬁpa30BaTeJILH](?£0
npouecca
YueOHO-MeTOANYECKUN KOMITIEKT Tl u3ydeHus kypca xumun B 10—11 kmaccax 6a30Boro ypoBHs,
CO3/IaHHBIN aBTOPCKUM KOJUIeKTHBOM ToJl pykoBojcTBoM O. C. ['abpuensna, cogepx uT, KpoMe yueOHUKOB,
y4eOHO-METOIUYECKUE U AUJAKTHUECKUE TTOCOOUS, TETPAIH IS BBITOJHEHHS Ta00PAaTOPHBIX U MPAKTHYECKUX
pabort u ap.
YMK «Xumus. 11 kiacc. ba3oBblii ypoBeHb»
1. O. C ratépuensn, M. I. Ocmpoymos, C. A. Craokoe. Xumus. 11 knacc. bazoBblii ypoBeHb: yUeOHHUK.
2. O. C. I'abpuenan u op. Xumus. 11 xnacc. ba3oBblii ypoBeHb: METOIMYECKOE T0COOHE.
3. 0. C. I'abpuensan, C. A. Craokoe. Xumus. 11 knacc. ba3oBblii ypoBeHb: paboyast TeTpab.
4. O. C. I'abpuenan, Y. B. Tpueybuax. Xumus. 11 knacc. Ba3oBblii ypoBEHb: MPOBEPOYHBIE U KOHTPOJILHBIE
paboTHL.
5. DnexrponHas popMa yueOHHKA.
Hngpopmayuonnsie cpeocmea Hnmepnem-pecypcol Ha pycckom a3vlKe

1. http://www.alhimik.ru IlpeacrapieHsl cieayomye pyOpPUKU: COBEThl aOMTYPHUEHTY, YUUTETIO XMMUH,

CIPaBOYHHK (OuYeHb OoJbIIasi MOA0OpKa TaOJMIl U CIPABOYHBIX MAaTEpHAalioB), BecEnash XUMHS, HOBOCTH,

OJIMMIINAbl, KYHCTKaMEpa (Macca HHTCPCCHBIX HCTOPHUUYCCKUX CBeHeHHﬁ)

2. http://www.hij.ru/ XXypran «XuMHus U KU3HB» TIOHATHO U 3aHMMATENILHO PaccKa3biBaeT 000 BCEM

HHTCPCCHOM, YTO IMPOUCXOAUT B HAYKC U B MHUPEC, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTponHblil kypHan «XMMHKH M XUMHS». B xypHase

nNpeaAcCTaBJICHO MHOKCCTBO OIIBITOB IO XHWMHH, COACPKUTCA MHOTO 3aHUMAaTEeTbHON I/IH(l)OpMaIII/II/I,

MO3BOJISIONICH YBJICUb YYCHUKOB 3KCHepI/IMeHTaJIBHOI>'I YacCTbIO IMPEAMCTA.

4. http://c-books.narod.ru Jluteparypa no Xumuu.

5. http://1september.ru/. XXypnan «IlepBoe CeHTAOPA» I yduTeNeld M HE TOJBKO. B HEM IpeacTaBieHo

0OJIBIIIOE KOJTMYECTBO pa60T YUCHHUKOB, B TOM YHUCJIC U UCCICAOBATCIILCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJBHBIA MHOPTal CO CChLUIKAMH Ha

00pa3oBaTeNbHbIEC CAaNUThI 10 XUMUH.

1. www.periodictable.ru  CGopHuk cTareii O XHMHYECKMX JJIEMEHTaX, HJUTIOCTPHUPOBAHHBIM

OKCIICPUMCHTAaAMHU.
Humepnem-pecypc na anenuiickom azvike

http://webelementes.com. CoaepsKUT HCTOPUIO OTKPBITHS U OMTHCAHUE CBOWCTB BCEX XUMHUECKUX DJIECMEHTOB.

Bbyner nonesen /i 00y4aromuxcs B I3bIKOBBIX IIKOJIaX U Kjaccax.
ObveKkmul yuedOHbIX IKCKYpCUuil

1. Myszeu: MHUHEPAIOTUYECKHUE, KpaeBeIYECKHE, XYI0)KECTBEHHBIE,
IHomureXHUYEeCKU.
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2. JlaGopartopuu: y4eOHBIX 3aBeCHUH, arpoxumiIadbopaTopum, SKOJ'IOFI/I‘IGCI:f-IéIe,

CaHAHIIMHUOJIOTUIECKHE.
3. Anreku.

4. TIpou3BOACTBEHHBIE 0OBEKTHI: XMMHYECKUE 3aBOIbI, BOJIOOUYUCTHBIE COOPYKEHHS U IPYTHE MECTHEIE
IIPOU3BO/ICTBA.
MarepuaibHO-TEXHUYECKOE o0ecniedeHre KaOuHeTa XUuMUM
XHMHYeCKHE PeaKTHBbI 1 MaTePHaJIbl

OOpaienrie cO MHOTMMH BEIIECTBaMU TpeOyeT CTpPOroro CoOOJIOJACHHS MPaBUI TEXHUKH
0€30MacHOCTH, OCOOCHHO IMPH BBITIOJHEHUH OIBITOB CaMUMH OOydJaromuMucs. Bce HEoOXOauMmbie MeEphI
MPEIOCTOPOKHOCTH YKA3aHBI B COOTBETCTBYIONIUX JOKYMEHTAX U MHCTPYKIIHSX, & TAKKE B TOCOOMSIX IS
YUUTEIEH XUMHUH.

Bce peakTuBBl M Marepualibl, HYXKHBIE IJii MPOBEICHHS JIEMOHCTPAIMOHHOTO M YYEHHYECKOTO
AKCIIEPUMEHTA, MOCTABISAIOTCA B 00I€00pa3oBaTeIbHbIE OpraHU3alMi LIEHTPAIU30BAHHO B BHJIE 3apaHee
YKOMIUIEKTOBaHHBIX Ha0opoB. [Ipu HE0OXOIUMOCTH TPUOOPETCHHS OTIOJHUTEIBHBIX PEAaKTUBOB H
MaTepuasoB cielyeT o0pamiaTbes B CleUATU3UPOBAHHBIC Mara3uHbl.

XumMnueckas J1a00paTOpHas MOCyAa, ANNAPATHI U NPUOOPBI

Xumudeckasi ocy/ia MmoApa3AessaeTcss Ha JIBE TPYIIIbL: JJIsl BBITIOJHEHUS OIMBITOB OOYYAIOIIMMUCS U
JUTSL IGMOHCTPAIIMOHHBIX OTBITOB.

[Tpubopsel, ammapaTbl W YCTAaHOBKHM, HCHOJB3yeMble Ha YpoKax XuUMHM B 7—9 Kiaccax,
KJIACCU(UIMPYIOT HAa OCHOBE MPOTEKAIOIIUX B HUX (U3NYECKUX U XUMHUYECKHX IPOILIECCOB C y4aCTHEM
BEIIIECTB, HAXOIAIINXCS B PA3HBIX arperaTHbIX COCTOSTHUSX:

1) npuGops! mns paboTH ¢ ra3aMu — HOJTyYeHHe, COOUpPaHHE, OUMCTKA, CYIIKa, HOTJIONIEHHE TA30B; PEaKINHI
MEXIy MOTOKAMH Ta30B; PEAKIIMH MEXAY ra3aMH B DJEKTPUUYECKOM paspsjie; pPEeakiuu MEXIy razamu mpu

IMOBBIICHHOM JaBJICHUH,

2) anmapaThl ¥ IPHOOPHI IS OTBITOB C KUAKHUMH M TBEPIBIMU BEIECTBAME — MEPEroHKa, GUILTPOBAHHE,
KpUCTAJUIM3allMs; MPOBEICHUE pEaKIUid MeXIy TBEPABIM BEIIECTBOM M KUAKOCTBIO, JKUIKOCTBIO U
KUIOKOCTHIO, TBépI[BIMI/I BCIIIECCTBaAMU.

3) JaT4uky pH, 3JIeKTpOnpOBOIHOCTH, TEMIIEPATYPHI U AP.

BHe osroit knmaccudukanuy HaxoguTcs ydeOHas ammaparypa, Ipel - Ha3HauyeHHas [UIsl U3ydeHHs
TEOPETHUUYECKUX BOIMPOCOB XUMHHU: JIs1 JEMOHCTPALIMH SJIEKTPOIPOBOJHOCTH PACTBOPOB U JIBUKEHHSI HOHOB B
AJIEKTPUYECKOM TI0JIe, ISl W3Yy4YEHHUsT CKOPOCTH XUMHUYECKOM peakuuu M XHMHYECKOTrO pPaBHOBECHS,
AJIEKTPOJIN3a, IEPETOHKH HE(DTH U T. .

BCHOMOFaTeJ'II)Hy}O pPOJIb HWUIrpardT HN3MCPUTCIBHBIC W HArpCBAaTCIbHLBIC HpI/I60pI)I, Pa3InYHEBIC
MPUCTIOCOOICHHUS JISI BHITTOJIHEHUS OTIBITOB.

Moaenn

O0BekTaMu MOACIINPOBAHUSA B XUMHU ABJIAIOTCA aTOMbBI, MOJICKYJIBI, KPUCTAJIJIbI, 3aBOACKHUEC allllapaThl,
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a TaKKe XMMHUYECKHUE MpoLecchl. B npenonaBaHny XMMHHA UCIOIB3YIOT MOAEIN KPUCTAUINYECKUX PEIIETOK
anmasa, rpadura, cepwl, ¢docdopa, okcuma yriaepoxa(l'V), wmoma, kemesa, MeIW, MarHusi, MOJCIHU
KPUCTAJUIMYECKUX PELIETOK BaXHEHIIUX IIPEACTAaBUTEIIEH KIIACCOB OPraHUYECKUX COCIUHEHUM.

Beimyckatorcst Habopbl MozesIel aTOMOB Ul COCTABJICHMSI IIAPOCTEP>KHEBBIX MOJENEN MOJIEKYJ, B
IIEPBYIO OYEPENb, OPraHUYECKUX COCTUHECHUMN.

Y4eOHblIe MOCOOHSI HA IEYATHOH OCHOBE
B mpornecce 00yueHHs] XUMHH HCHOJB3YIOT CIEAYIOUINE TAOIUIBI MOCTOSHHOTO SKCIHOHUPOBAHMS:
«Ilepnonnyeckas cucTeMa XMMHUYECKHX
snementoB J[. W. MenneneeBa», «Tabnauiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U COJICH»,
«OJIEKTPOXUMUYECKUN psAJl HAOpsDKEHUM MeTauioB», «BaneHTHBIE COCTOSHUS aToMa  yriepoiay,
«IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHUE MOJIEKYJI OPTaHUUYECKUX COSAUHEHUID) U JIp.

Jliis opraHu3anuy caMOCTOATENIbHONW paboThl 00yUaroIUXCsl Ha YpOKaxX MCIOJb3YIOT pa3HOOOpa3HbIe
JUJIaKTUYECKHUEe MaTeprallbl: TETPAaJU Ha MeYaTHON OCHOBE WJIM OT/eNbHbIe padoune JUCThl — HHCTPYKLHH,
KapTOUYKU C 3aJlaHUSIMU PAa3HOM CTENEHU TPYAHOCTH JJIsi M3YYEHHsS HOBOTO MaTepuaya, CaMONpPOBEPKH U
KOHTPOJIS 3HAaHUH.

JKPAaHHO-3BYKOBbIE CPEICTBA 00yYeHHU S

K »3KpaHHO-3BYKOBBIM CpEICTBAM OOYYEHHUS OTHOCAT TaKHe I0COOMs, KOTOpbIe MOIYT OBITh
BOCIIPHHSITBHI C TTIOMOIIBIO 3PEHUS U CIyXa. DTO KHHOPHIBMBI, KHHOPPAarMeHTHI, THa(QHUIbMBI, JHATO3UTHBEI
(craiizpl), eIMHUYHBIE TPAHCTIAPAHTHI 171 rpadonpoekTopa. Cepun TpaHCTIapaHTOB MO3BOJISIFOT MMHTHPOBATH
JBUKEHHE ITYTEM I1OCIIEIOBATEILHOIO HAJIOKEHUSI OJJTHOTO TpaHCIapaHTa Ha APYyTroil.

Texnnueckue cpeacraa odydenusi (TCO)

BoNBIIMHCTBO TEXHUUYECKUX CPEACTB OOydeHHUs HEe pa3padaThlBajioCh CIELMUAIBHO IS MIKOJBI, a
W3HAYAJIbHO CIY)KWJIO s mepenadyd ¥ oOpaOoTKM MHGOpMAaLMU: 3TO Pa3IU4YHOIO poja HPOEKTOPHI,
TEJIEBU30Pbl, KOMIIBIOTEPHI U T. A. B yueOHO-BOCIIUTATEILHOM IIPOLECCE KOMITBIOTEP MOKET UCIIOJIb30BaThCS
JUISl pEIICHNUS 3a]1a4 HaAy4YHON OpraHu3aluy TPyAa yUUTes.

[Tpy ucnonb30BaHUM TEXHUYECKHX CPEACTB O0YyUEHHs CIelyeT YUUThIBATh BpEMEHHbIE OTpaHUYCHHUS,
Hanaraemble CaHuTtapHbiMM npaBwiamMu U Hopmamu (CanlluH). HempepbiBHas mnpoaoKUTENbHOCTh
JEMOHCTpallMM BHAEOMATEPUAIOB HAa TEJIEBU3MOHHOM 3KpaHE M Ha OOJBIIOM HKpaHe C HCIOJIb30BAaHUEM
MYJIbTUMEAMMHOTO MPOEKTOpa He NOJDKHA MpeBbIaTh 25 MuH. Takoe ke orpaHudeHue (He 6osee 25 MuH)
pacrpocTpaHseTcs Ha HEMpepbhIBHOE HCIIOJIIb30BaHHE MHTEPAKTUBHOM JOCKM M Ha HEMpPEPBIBHYIO PaboTy
o0OyJaronuxcsi Ha MEePCOHAILHOM KOMITbIOTEpE. YPOKOB C HCIOJIb30BAaHHUEM TAKMX TEXHMUECKHUX CPEICTB
o0y4deHus1, KaK TeJeBU30pP, MYJIbTUMEIUUHBIN TPOEKTOpP, MHTEPAKTUBHAS JTOCKA, JOKYMEHT-KaMepa, JOKHO
ObITH He OoJiee IIECTH B HEJENIO, a YPOKOB, KOra oOydaromiecs padboTaloT Ha IEPCOHATBHOM KOMITBIOTEDE,
— He OoJiee TPEX B HEAEIIIO.

ObOopynoBanue KaOUHeTa XUMUH

Kabuner xumuu A0DKeH ObITh 00OPYAOBAH CHELMAIBHBIM JEMOHCTPAalMOHHBIM cTosioM. Jlig
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oOecrnievyeHus Jy4llield BUIUMOCTH JEMOHCTPALIMOHHBINA CTOJ pEKOMEHAYETCsl yCTaHABIMBATh Ha noz[HyM.17

B kabuHeTax XMMHUH yCTaHABIUBAIOT IBYXMECTHBIC YUCHHUECKUE Ta00PAaTOPHBIE CTOJIBI C TTOABOAKON
SJICKTPOSHCPIHUHU. YueHndyeckue CTOJIBI AOJIDKHBI UMCTh IOKPBITHUC, yCTOfI‘-IHBOG K ILCﬁCTBHIO arpC€CCUBHBIX
XUMHYECKHX BEIIEeCTB, M 3alllUTHbIe OOPTUKH MO HapykHOMYy Kpato. KaOunersl xumuu 00OpYAYIOT
BBITSDKHBIMH IIKa)aMy, pacroiOKEHHBIMH y HapyXHOW CTEHbI BO3Jie cToja yuurtens. s mpoBeneHUs
na6opaTopHHx OIIBITOB HUCITOJIB3YIOT TOJIBKO MUHU-CIIMPTOBKHU.

y‘IGGHHG JOCKH JOJDKHBI 6LITB HU3TrOTOBJICHBI M3 MATCpHaJIOB, MMCHOMIUX BBICOKYHO aAre3nuro C
MaTepuaiaMH, UCIOJIb3yeMbIMU JJIS MUCbMa, XOPOILIO OYHUINATHCS BIAXXHON I'yOKOH, OBbITh H3HOCOCTOMKUMU,
UMETh TEMHO-3€IEHBIN IBET U aHTHOJIMKOBOE MOKPHITUE. YUEOHbIE TOCKU 000pYayIOT couTaMu, KOTOpbIE
JIOJKHBI TIPUKPEIUIATHCA K cTeHe Ha 0,3 M BbIllIe BEPXHETO Kpasi JOCKU U BBICTYIIATh BIIEPE HA pACCTOSHUE
0,6 M.

TeneBU30pbl YCTAaHABIMBAIOT Ha CHIEIMANBHBIX TyMOax Ha BbicoTe 1,0—1,3 M oT mona. [Tpu mpocmoTpe
TeJenepenay 3puTeIbCKUE MECTa JOJIKHBI pacriosaratbCsi Ha pacCTOSIHUM HE MeHee 2 M OT JKpaHa 0 IJia3
o0ydJaronmxcs.

I[JISI MAaKCUMAaJIbHOTO HCIIOJIb30BaHWA IOHCBHOTO CB€TA W PABHOMCPHOI'O OCBCHICHUA y‘I€6HI)IX
NMOMEIICHUI He cleAyeT pa3MellaTh Ha MOJOKOHHUKAX HIMPOKOJIMCTHBIE PACTEHMS, CHHKAIOIINE YPOBEHB
€CTECTBEHHOI'0 OCBellleHHUsl. BricoTa pacTeHuil He JOHKHA MpeBbIIaTh 15 cM (0T moJoKOHHMKA). PacTeHus
11eJI€CO00Pa3HO pa3MeIlaTh B IEPEHOCHBIX IBETOYHHUIIAX BBICOTOM 65—70 CM OT 1M0J1a UK MOJIBECHBIX KAIIIIO
B ITPOCTCHKAX MCKAY OKHAMMU.

Jns ornenku y4yeOHBIX IOMELIEHUH MCIONb3YIOT MaTepualbl M Kpackd, CO3JAOLIME MaTOBYIO
MOBEPXHOCTh. {7151 cTeH yueOHBIX MOMEIICHUN CIeAyeT HCIOJIb30BaTh CBETJIBIE TOHA KENTOro, OEXKEBOrO,
PO30BOT0, 3e71EHOT0, TOIyOOTO I[BETOB; JIJIs IBEpPEil, OKOHHBIX paM — OEIbIii 1[BET.

Kabuner xumun JOJI2KEH OLITH OCHaHIéH XOJIOAHBIM U TOpAYUM BOI[OCH36)KCHI/ICM u KaHaJ'II/I?;aIII/IeI\/'I.

B xabuneTe XuMUHM 0053aTEIIBHO JOJKHA OBITH alTeyka, B KOTOPYIO BXOJIST:
XXryT KpOBOOCTaHABIMBAIOIIUI PE3UHOBBIM — 1 1T.
[Ty3bIpb 1u1s 1bga — 1 WT. (runoTepMuveckuit maker — 1 mir.).
buHT crepunpHbIi, mupokuit 7 X 14 cm — 2 mr.
bunt crepunpHblii 3 X 5 cM — 2 T,
bunt HecTepunbHbI — 1 mT.
Canderku crepmiibHble — 2 YII.
Bara crepunbsHas — 1 ym.

JleiikomutacTelpp mmpuHOU 2 cM — | karymika, 5 cMm — 1 kaTymka.

© 00 N o gk WD

baxTtepunnaHblil JIEHKOIIACTHIPh pa3HbIX pa3MepoB — 20 mT.
10. Cnuprosoii pacteop uozma 5%-Heii — 1 drakoH.

11. Bonamwlii pacTBOp aMMHaKa (HaWIATBIPHBIA CIIMPT) B aMITyjiax— 1 yII.
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12. PacrBop nepokcuaa Bogopona 3%-Helii — 1y 18
13. TIlepmanranar xanus kpuctamnueckuii — 1 yi.

14. Ananerun 0,5 r B Tabnerkax — 1 yi.

15. Hacroiika Banepuans — 1 yi.

16. Hoxawups — 1 mir.
8. IliaHupyeMbie pe3y abTaThl H3y4eHHs] Y4eOHOro npeaMeTa

Boinycknuk na 6azoeom ypoene nayuumca:
—  NOHUMamMb XUMHUYECKYIO0 KAPTUHY MUpPA KaK COCTAaBHYIO YacTh IIOCTHOW HAYYHOH KapTHHBI MUPA;

— packpovleamsb poOJjib XUMHUHU U XUMUYCCKOT'O ITPOU3BOACTBA KaK HpOH?:BOI[HTCJIBHOﬁ CHJIBI COBPEMCHHOTI'O

00111eCTBA;

— ¢opmynuposame 3HaUEHUE XUMHUU U €€ JOCTHKEHUH B IOBCEAHEBHOM KU3HU YEIIOBEKa,

— ycmawaenuéams B3AUMOCBS3M MEXKAY XUMHUEH U IPYTUMU €CTECTBEHHBIMHU HAYKaMU;

—  ¢opmynuposams OCHOBHBIE MOJIOKEHHSI TEOPUU XUMUYECKOTO CTPOCHUSI OPIraHUYECKUX COEUHEHUN A.
M. bytnepoBa 1 WIIIIOCTPUPOBATh UX PUMEPAMHU U3 OPraHUYECKON U HEOPraHUYECKON XMMMUH;

— apeymeHmupoeamv YHUBEPCAIBHBIA XapaKTep XUMHUYECKUX IIOHATHH, 3aKOHOB W TEOpHUH JIA
OpraHNYECKON U HEOPraHUYECKON XUMMUH;

—  ¢opmynuposams [leprnonnueckuii 3akon J{. . MenneneeBa u 3akOHOMEPHOCTU U3MEHEHUM B CTPOCHUU
Y CBOMCTBAaX XMMHYECKUX DJIEMEHTOB M 00pa30BaHHBIX MMHU BEIECTB Ha OocHOBE [lepmoanueckoil cucTembl

Kak Fpa(I)I/I‘IeCKOl"O OTO6pa)K€HI/I$I HCpI/IO,I[I/I‘IeCKOFO 3aKO0Ha,

— Xapakmepuzoeams S- U A'SJ’ICMCHTH, a TAaKXKC XKCJIC30 IO UX ITOJIOKCHHUIO B HepnonnquKoﬁ CUCTEMC I[

N. Menneneena;

—  Kanaccuguyuposams XUMHYECKUE CBSA3U U KPUCTAUIMYECKHUE PEHIETKU, OOBSICHATH MEXaHU3MBI UX
00pa3zoBaHus U JIOKA3BIBATh €AMHYIO IPUPOY XUMHUYECKUX CBsA3eH (KOBAJIEHTHON, MOHHOM, METAIITUYECKOM,
BOJIOPOTHOM);

—  00bACHAMb IPUYUHBI MHOTO00pa3us BEIIECTB, UCTIONB3YS SIBICHUS U30MEPHH, TOMOJIOTUH, AJITIOTPOIINH;

—  Kaaccuguyuposams XMMHUUECKHE PEaKIMU B HEOPTraHMYECKOW U OpPraHMYeCKOW XUMHH MO0 Pa3IHuHbIM
OCHOBaHUSIM U yCmaHasiueams CielinGuKy TUTIOB peakluid 0T 001Iero uepe3 0COOEHHOE K eIMHUYHOMY;

—  Xapakmepu3068amy TUIPOIN3 KaK crenn(HUIHbII 0OMEHHBIN MPOLIECC U PpACKpbI6anms €ro poilb B )KUBON
Y HE)KUBOM IIPUPOJIE;

—  Xapakmepu3zoeams SIEKTPOJIN3 KakK creuu(UYHbIA OKUCIUTEIbHOBOCCTAHOBUTENBHBIM IMpolecc U
ONPENENATh €ro MPAaKTUUECKOE 3HAUYCHHUE;

- xapakmepuszoeambs KOPpO3UI0 MCETAIJIOB KakK OKHCIIUTEIIbHOBOCCTAHOBHUTCIIHHBIM mponecc u

npeonaeams COCOOBI 3aITUTHI OT HEE,;

— K./ZCZCCMQbML!MpOSCIWlb HCOPTaHNUYCCKUC U OPTraHUYCCKUEC BCIUICCTBA,

18



— Xapaxkmepuzoedanib O6H_II/IC XHMHYECKHE CBOMCTBAa BaXKHEHINIMX KJIACCOB HeOpFaHI/I‘ICCKI/legPI

OpPraHUYECKUX COEIMHEHUH B IJIaHE OT OOLIET0 Yepe3 0COOCHHOCTh K €JMHUYHOMY;

—  UCNONb306amMb 3HAKOBYIO CHCTEMY XHMHUYECKOTO S3bIKa JJIsI OTOOpPaKEHUS COCTaBa (XHMHUYECKHUE
(dopMyIIbl) U CBOHCTB (XMMUYECKHE YPaBHEHHUS) BEILIECTB;

—  UCnOnb306amb TPABUIA M HOPMBI MEXIYHAPOJHOM HOMEHKIATYpbl Ui Ha3BaHMW BELIECTB IIO
dopmynaM u, HaOOOPOT, IJISi COCTABJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (POPMYIT COCAMHEHHH MO UX
Ha3BaHUAM;

—  3Hamb TPUBUAJIbHBIE HAa3BAHUS BAKHEUIINX B OBITOBOM OTHOLIEHWH HEOPraHMUYECKUX M OPraHHMUYECKUX
BELICCTB;

—  Xapakmepu306amb CBOICTBA, IOJIY4YEHUE M IPUMEHEHUE BAKHEUINMX IPEACTaBUTENIEH KJIACCOB
OpraHMYECKUX COEAMHEHUH (QJIKaHOB, AJKEHOB, AJKHUHOB, AJKaJHEHOB, apOMaTHYECKHUX YIJIEBOJIOPOJAOB,
CIHPTOB, (PEHOJIOB, aJBACTHIIOB, MPEACITHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, CIOXXHBIX 3(HUPOB U
HUPOB, YIJIEBOI0B, AMUHOB, aMUHOKHUCIIOT);

— ycmanaenueams 3aBUCUMOCTb SKOHOMHUKHU CTpaHbl OT J00bIYM, TPAHCIIOPTHUPOBKU M NepepabOTKH
YTJIEBOAOPOAHOTO ChIphs (He(TH U IPUPOJHOIO rasa);

—  DKCIEPHUMEHTAIBHO N00mMEepicoams COCTaB M CBOMCTBA BAKHEMINUX IPEICTABUTENECH H3Yy4EHHBIX
KJIACCOB HEOPraHMYECKUX U OPraHWYECKUX BEUIECTB C COOJIIOJIEHUEM IMpPaBUI TEXHUKU O€30IacCHOCTH JUIS
paboThl ¢ XMMMUYECKHMH BEIIECTBAMHU U J1a0OPAaTOPHBIM 000PYAOBAHUEM;

—  Xapakmepu3z06ams CKOPOCTb XUMHUECKON PEAKLIUU U €€ 3aBUCUMOCTb OT PAa3JIUYHBIX (PaKTOPOB;

—  Xapakmepu3z08ams XUMHUUECKOE PABHOBECHE U €TI0 CMEIEHHE B 3aBUCMOCTH OT Pa3JIMYHbIX (PaKTOPOB;
— npou3zeoOumsv pacuéTbl MO XUMHUYECKUM (opMyJaM M YpaBHEHHUSM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOLICHUH MEXy YJaCTHUKaMH XUMUYECKUX PEAKIIHii;

— cobno0ams TpaBUIIa SKOJIOTHYECKON 0€30IaCHOCTH BO B3aUMOOTHOILEHUX C OKpPY’Karollel cpeoil mpu
oOpallleHuH ¢ XUMUYECKUMH BEIlIeCTBaMH, MaTepualaMy U IPOLECCaMH.

Buinycknuk na 6a3060m ypoene nonyqyum 603MO0HCHOCHb HAYUUMbCA:

—  UCnob308amb METOJIbl HAYYHOT'O NMO3HAHUS IPU BHIIOJIHEHUH MTPOEKTOB M y4eOHO-UCCIIE0BATEIbCKUX
3a/1a4 XUMUYECKOW TEMATHKU;

— NpPocHO3Upo6amb CTPOEHUE U CBOMCTBA HE3HAKOMBIX HEOPraHMYECKHX M OPraHMYECKHX BEILECTB Ha
OCHOBE aHAJIOTHH;

—  NpocHO3Upo6amsb TEUEHUE XHMUYECKHX NpPOLIECCOB B 3aBUCHUMOCTH OT YCJIOBUH HX INPOTEKaHUs H
npeJiaraTh CocoObl YIpaBlIeHUs! ’TUMHU MTPOLIECCaMU;

— ycmanasenueams B3aUMOCBSA3M XUMHM C MPEIMETaMU T'YMaHMTapHOTO LHMKJA (S3BIKOM, JIUTEPaTypoi,
MHUPOBOH Xy/10)KECTBEHHOU KYJIbTYpOii);

— packpuvléams poilb XUMUUECKUX 3HaHUH B Oyyliei mpakTUYecKoi e TeIbHOCTH;

— packpuvlgams POk XMUMUYECKUX 3HAaHUH B (OPMHPOBAHMU HWHIMBUAYAJIBHOW 00pa3oBaTeNbHON
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TPAeKTOPHHU;

20
—  NPOCHO3UPO6amMsb CIIOCOOHOCTh HEOPTaHWYECKUX U OPraHWYECKHUX BEUIECTB MPOSBIATH OKHCIUTEIbHbIC
U/WJIM BOCCTAHOBUTENbHBIE CBOMCTBA C YUETOM CTEIICHEH OKHCIICHUS JIEMEHTOB, 00pa3yIoLINX UX;

— apeymenmuposeams COAUHCTBO MHpAa BCUICCTB YCTAHOBJICHHCM TCHETUYECKONl  CBS3U MCKOY

HCOPTaHUYCCKUMHU U OPTraHUYCCKUMU BCUICCTBAMMU,

—  gnademb XUMHUYECKHUM SI35IKOM JJIA O6OFaH_ICHI/IH CJIOBApHOI'O 3araca 1 pa3BUTHUA pCUU,

— Xapaxkmepuzoeams CTaHOBJICHUC HaquOﬁ TEOpHUHU Ha NPUMEPE OTKPBITUA HepI/IO,Z[I/I‘leCKOFO 3aKOHa U
TEOPHUHU XUMHUYECKOT'O CTPOCHUSA OPraHNYCCKHUX BCUICCTB,

— KPHUTHYCCKU OMHOCUMDbCA K HCGBI[OH&y‘lHOﬁ XAMHYECKOU I/IH(l)OpMaHI/II/I, HOHy‘I&GMOﬁ U3 pPa3HbIX
HCTOYHHUKOB;,

—  noHumams ria00aJIbHBIE HpO6JICMBI, cTodAmure nepea 4€I0BCYECCTBOM (BKOHOFI/I‘-IGCKI/IC, OHCPICTUYICCKUC,

CBIPBEBBIC), U Npediacams MyTH UX PEIICHUs], B TOM YHCJIC U C TTOMOIIbIO XUMHH.

w
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