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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mno xummm g 10-11 kmaccoB paspaboTana Ha OCHOBE
denepanbHOro rocyaapcTBeHHOro ooOpazoBatenbHoro crapaapta OOO, oOpa3oBaTenbHOI
nporpammbl MBOVY «HukonaeBckast cpeqHssi oOmeoOpazoBaTenbHas IIKoIa» U (eaeparibHOM
MIPOrpaMMBbI 110 XMMHUH, a TAK)KE HA OCHOBE aBTOPCKOH yueOHou nmporpammbl O.C. ["abpuensHa.

Ha 06ase mentpa «Touka pocra» obOecneunmBaeTcs peaau3alus 00pa30BaTEIbHBIX
pPOrpaMM €CTECTBEHHO-HAYYHOH M TEXHOJOTMUYECKON HaIlpaBiICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMSAMH 3aKOHOJATeIbcTBA B cdepe oOpa3oBaHus U € y4ETOM
pexomennanuit denepaibHOrO oreparopa yuedHoro mnpeamera «Xumus». OOpazoBaTenbHas
IporpaMma IO03BOJISIET UHTETPUPOBATh PEAIU3yEMbIE MOAXO0/bI, CTPYKTYPY U COAEpXKaHHUE MPU
opranuzanuu ooydenuss xumuu B 10-11 kaccax, BRICTPOGHHOM Ha 0a3e JIF000ro u3 AOCTYIHBIX
yuebHo-MeToquueckux  komiuiekcoB  (YMK). Hcmonb3oBanume oGopynoBanust «Touka
poctay rpu peanuzanuu ganHoi OIl mo3Bosser co3nark yCaoBUs:

. JUTSL PACIIIUPEHHUS COACPKAHMS MIKOIBHOTO XHMHUYECKOTO 00pa30BaHHUS,

. JUIS. TIOBBIIICHUSI TIO3HABATEIILHOW aKTUBHOCTH OOYYAIOUIUXCS B €CTECTBEHHO-
Hay4YHOH 00JacTH;

. JUIE  Pa3BUTHS JIMYHOCTH pPEOEHKa B Tmporecce OOYYCHUsT XHUMHUH, €ro

CrocoOHOCTEH, (OPMUPOBAHUS H  YAOBIETBOPEHHUS COIHAIBLHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. JUIsE pabOTBl ¢ OAApEHHBIMH IIKOJHLHUKAMHU, OpPraHW3allMd WX pPa3BUTUS B
pa3InYHBIX 00IaCTsIX 00pPa30BaTENLHOM, TBOPUCCKOM S TEIBHOCTH.

O01mas xapakTepuCTHKA y4e0HOIr0 npeamMera « XuMus»

XUMHSL KaK SJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK PacIpOCTpaHHia CBOE BIUSHHE HA
BCE OO0JIaCTH YEJIOBEYECKOTO CYIIECTBOBAHWS, 3aJajla HOBOE BHJEHHE MHpa, CTaja
HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYJIbTYphI, HEOOXOANMBIM YCIIOBHEM JKU3HH OOIIECTBA:
3HAHME XUMHUHU CIY)KUT OCHOBOM Uil (OPMHUPOBAaHUS MHPOBO33PEHHUS YEIOBEKa, €ro
IpeCTaBICHUI O MaTepHaIbHOM €IMHCTBE MUPA; BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
NpeaACTaBJICHHUA O B3aUMOIIPCBpAlICHUAX OSHEPruu H 00 SBOJIIOLIMHA BCHICCTB B IIPHUPOAC,
COBpPEMEHHasi XMMHsl HalpaBlieHa Ha pelleHHe II00aJIbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS
YEeJIOBEUEeCTBA — CBHIPHEBOM, IHEPreTUYECKOM, MHINEBOM U HSKOJOTMUECKOW OEe30MacHOCTH,
npo0JeM 3IpaBoOXpaHeHHs. B yClIoBUsIX BO3pacTarollero 3Ha4YeHUs XMMUHU B KH3HH 0OlIecTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XMMHUYECKOTO 00pa3oBaHMsA. B miaHe conuanu3andyd OHO
ABISICTCA OJHUM M3 YCJIOBUH (OPMHUPOBAHMS HWHTEIUIEKTa JMYHOCTH U TapMOHUYHOTO €€
Pa3BUTHA. COBpeMeHHOMy YCJIOBCKY XHUMHUUYCCKHUC 3HAHUA H€O6XOI[I/IMI)I JJIsL HpI/IO6p€T€HI/I$I
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIET0 YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOW KHM3HHM OOMIECTBA, Ui OCO3HAHHMS BaXHOCTH Pa3yMHOTO
OTHOILEHHSI K CBOEMY 3/I0pPOBBIO U 3/I0POBBIO IPYTUX, K OKPYXKaOLIEH MpUpoaHOM cpene, At
TpaMOTHOI'O MOBCACHHUA IIPHU HUCIIOJIb30BAHNUU PA3JIMYHBIX MAaTCPHUATIOB U XUMHUYCCKHUX BCUICCTB B
MOBCEHEBHOM KM3HM XHMMHYECKOe 00pa3oBaHHE B OCHOBHOM IIKOJE SIBISETCS 0a30BBIM I10
OTHOIIEHHUIO K CHCTEME OOIIer0 XMMHYECKOro oOpazoBaHMs. [103TOMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO pealu3yeT NpHUCylre OOIIeMy XHMHUYECKOMY OOpPa30BaHHUIO KIIIOUYEBBIE
OEHHOCTH, KOTOPBIC OTPAXAIT TOCYJAapCTBCHHLIC, O6HI€CTB€HHI)I€ U HWHIWBHUAYAJIbHBIC
HOTPEOHOCTH. DTHUM OIpENeNseTcsl CYUIHOCTh OOIIel cTpareruu OOYy4eHHs, BOCIMTAHHUS U
pa3BUTHS 00YYAIOIIMXCS CPEICTBAMHU yueOHOro mpeamera «Xumus». U3ydenue npeamera: 1)
CHocoOCTBYeT (POPMUPOBAHHMIO €CTECTBEHHOHAYYHOH KapTHHBI MHpa, JOCTIXEHHIO OOIIed u
(GYHKIIMOHATBFHON TPAaMOTHOCTH, JA€T BO3MOXXHOCTH JUISI CAMOPa3BUTHS JIMYHOCTH. 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHOM y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXO/JUMBIX KaK B TMOBCEIHEBHOHM XH3HHU, TaK U B NPO(ecCHOHANBbHON NesTeabHOCTH; 3)
3HAaKOMUT CO CHGHI/I(l)I/IKOI\/’I HAaY4YHOI'O MBIIJICHHS, 3aKJIaAbIBACT OCHOBBI LCJIOCTHOT'O B3IJIAAa HaA
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€IMHCTBO TPHUPOABI M UYEJOBEKa, SBISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU
€CTECTBCHHO-HAYYHOH TPaMOTHOCTH  TOJAPOCTKOB; 4) cmocoOCTByeT  (HOPMHUPOBAHHIO
LIEHHOCTHOTO OTHOLIEHMsI K €CTECTBEHHO-HAYYHbIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B SKOJIOTMUECKOe 00pa30BaHMUE MOIPOCTKOB

Ha3Bannbie HampaBieHuss B OOy4eHHH XHMHUU OOECIIEUMBAIOTCA  CHEIM(PUKOI
COJIEp)KaHUsl IPEIMETa, KOTOPBIM SBISIETCA IEJAarOrM4eCKd aJalTUPOBAHHBIM OTPAKEHUEM
0a30BOl HayKM XMMHU Ha OIpeneia€HHOM 3Ttane €€ pa3BuTHs. Kypc XMMUU OCHOBHOM LIKOJIBI
OpPUEHTHPOBAH Ha OCBOECHUE OOYYarOIIMMUCS OCHOB HEOPraHWYECKOM XMMUU M HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAENBHBIX 00BEKTaX opraHndeckoil xumuu. CTpyKTypa CoAep KaHus
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojaxoia K ero usydeHuro. CopeprkaHue
CKJIa/IBIBAETCS] U3 CUCTEMBI MIOHATUN O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATUI
0 XHMMHYecKOil peakuumu. OOe 53TH CUCTEMbl CTPYKTYPHO OPraHM30BaHbl [0 IMPUHLUIY
IIOCJIEZI0BATENBHOIO PAa3BUTHSA 3HAHMM Ha OCHOBE TEOPETHMYECKHX IPEICTaBICHUM pa3HOTO
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO Y4Y€HHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHSA
nepuoanueckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOI'O 3aKOHA XUMUM, YYEHUSI O CTPOCHUH
aToMa M XUMHUYECKOW CBSA3M, IPEJCTABICHUNA 00 3JIEKTPOIUTUYECKOM IUCCOIMAlUU BEIIEeCTB B
pacTBopax. TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKH MOTYUEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCA IIOCIEIOBAaTEIIbHO OT OAHOTO YPOBHA K JpYyromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IIPUMEHEHUS M IIOJIy4€HUs U3y4aeMbIX BellecTB Takasg oOpraHusanus
COJIepXKaHUsl Kypca CHOCOOCTBYET MPEICTABICHUI0 XUMHUYECKOW COCTaBIISAIONICH Hay4dHOU
KapTHHBI MHUpa B JIOTUKE €€ CUCTEeMHOH mpupoabl. Tem cambiM o0ecrieuynBaeTcss BO3MOKHOCTh
it hopMupoBaHUs y 00y4arOImUXCs IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAaHUIO U METO/IaM
IIO3HaHMUA B Hayke. BakHO Taxke 3aMETUTh, YTO OCBOCHHUE COACPkKAaHMs Kypca MPOMCXOAMT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YEHHBIX KypcoB: «OKpyxaromui mup», «buonorus. 5—7
KJ1accel» U «Pusuka. 7 Kimacey.

Jannasi oOpa3zoBarenbHas nporpaMMa o0ecreurnBaeT YCBOSHUE YUAITUMUCS BaKHEUIITUX
XMMHUYECKHX 3aKOHOB, TEOpUH U TMOHATHUH; (OpMHUpPYET NpEACTaBICHHE O POJIM XUMHU B
OKpY’KarollleM MHUpE U *KU3HU yesioBeka. [Ipm 37TOM OCHOBHOE BHHMaHUE YJIENSIETCS CYIIHOCTH
XUMHYECKHX peakuuil M MeToJaM HuX ocylecTsiaeHus. OIHMM M3 OCHOBHBIX IPHHIIMIIOB
MOCTPOEHUS MPOrPaMMBbl SBJISIETCS MNPUHLHUIT JOCTYIMHOCTH. ODKCIIEPUMEHTAJIbHBIE JaHHBIE,
MIOJIyYEHHBIE YYalIMMMCS NPU BBITOJIHEHUN KOJMYECTBEHHBIX OIBITOB, IO3BOJISAIOT Y4allUMCS
CaMOCTOSITENIbHO JI€JIaTh BBIBOJBI, BBIABISATH 3aKOHOMEPHOCTH. [loaxonbl, 3ajl0)KEHHbIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3Jal0T HEOOXOJUMBbIE YCIOBHS JUIsl CUCTEMHOTO YCBOEHUS
yUYalIUMHCSl OCHOB HayKH, /Il 00€CIeueHUsl Pa3BUBAIOIIET0 U BOCHUTHIBAIOIIETO BO3AECHCTBUS
o0y4yeHMs Ha JIMYHOCTh ydamierocs. dopMupyemble 3HaHUS JOJKHBI CTaTh OCHOBOW CHCTEMBbI
yOexAeHUH IKOJIbHUKA, IEHTPAJIbHBIM SJPOM €r0 HAy4YHOI'O MUPOBO33PEHUS .

e 1 0CO0EHHOCTH U3YyUYEeHHSI Y4eOHOI0 IpeaMeTa

K HampaBiieHuio nepBOCTENEHHONW 3HAYMMOCTH IpH pealn3alud o0pa3oBaTeNbHbIX
GyHkimit npeaMera «XuUMHS» TPAAUILMOHHO OTHOCAT (OPMHPOBAaHHME 3HAHMII OCHOB
XUMHUYECKOH HAayKH KakK obacTu COBPEMECHHOT'O €CTCCTBO3HAHMNA, HpaKTI/I‘-IeCKOI\/’I ACATCIIBHOCTHU
YeJI0OBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTYphl. 3ajada IpeaMeTa COCTOHT B
(GOpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHWM — BAXKHEUIIMX (PAKTOB, MOHSATHN, 3aKOHOB W
TEOPETUYECKHUX MOJOKCHUH, TOCTYIHBIX 00O0OLIEHHH MHPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAyKH, 3HAaHUHA O HAayY4YHBIX MC€TOOAaX H3YUCHHUA BCIICCTB U XUMUUCCKHX peaKHHﬁ, a TaKXE B
(opMHpOBaHUY M PA3BUTUH YMEHHUH M CIIOCOOOB IEATEIBHOCTH, CBS3aHHBIX C IJIAHMPOBAHUEM,
Ha6JTIOJIeHHeM U TPOBCACHUCM XHMHUUYCCKOI'O OKCIICPUMCHTA, CO6J'IIO)I€HH€M IIpaBuUJI
Oe3omacHOro oOpalleHHs C BELIeCTBAMHM B MOBCEIHEBHOM »u3HH. Hapsmy c¢ sTtuMm 1menu
U3y4EeHUS IMIpeaMeTa B IPOrpaMMe YTOYHEHbI M CKOPPEKTUPOBAHbI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOro oOmiero oOpasoBanusi. CeromHss B 00Opa3oBaHHHM 0CO00
3HAYNMOM HpI/ISHaéTCﬂ HaIpaBJICHHOCTb O6y‘-IeHI/I5[ Ha pa3BUTHEC U CaMOpPAa3BUTHUC JIMYHOCTH,
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dbopMupoBaHue €€ MHTEIUIEKTa U 001Iel KynbTypbl. OOy4eHHEe YMEHUIO YYUTHCS U MPOIOIIKATh
CcBO€ 00pa3oBaHWE CAMOCTOSATEIBLHO CTAHOBHUTCS OJHOW W3 BaXKHEHIMX (QYHKIUNA Yy4eOHBIX
IIPEIMETOB.

B cBsi3u ¢ 3TUM NpU M3yYEHHUH IIpeIMeTa B OCHOBHOM IIKOJIE TOMHHUPYIOIIEE 3HAaUCHHE
PUOOPETHN TaKUE LIETH, KaK:

* opMHUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, FOTOBOM K CaMOOOPa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBATBCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KHU3HU;

* HaIlpaBJICHHOCTb OOY4YEHMsI Ha CHUCTEMAaTHUYeCKOe MPUOOIIEHUE Yyyalluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  MeTOJaM  IO3HaHUS,
(GOpPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XMMHH,

» o0ecrieueHUE YCIOBUH, CHOCOOCTBYIOHIMX NPUOOPETEHUIO OOYYAIOUIUMUCS OIbITa
Pa3HOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS U CAaMOIO3HAHMUSI, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JJISl PA3IMYHBIX BUAOB JACSITEIBHOCTH;

* bopmupoBaHNE YMEHHI OOBSCHSATH W OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, MOTYYSHHBIX IPU U3yUYCHUH XUMUU;

* popmMupoBaHue y 00yUJarONMXCsS TYMAaHUCTUICCKUX OTHOIICHUH, TOHUMAaHUS IICHHOCTH
XUMHUYECKHX 3HAHUHM Ui BBIPAOOTKU SKOJOTHYECKH I€IecOo00pa3HOro MOBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYKAIOIIEH MPUPOIHOMN
Cpelbl;

* pa3BUTHE€ MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOWIIS M HAITPABJIICHHOCTH JAILHEUIIIETO O0YICHHSI.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHe
B cucreme o6mero o6pa3oBaHusi «XWUMHS» TpHU3HAHA OO0SA3aTENBHBIM YYEOHBIM
IpeJMETOM, KOTOPBI BXOAUT B COCTaB IpenMeTHoW obnactn «EcrecTBeHHO-HaydHBIE
peIMEeThI». YYeOHBIM TUTAHOM Ha e€ m3ydeHue oTBeneHo 69 yueOHBIX yacoB — 1o 1 4 B
Hezemo B 10 u 11 kiaccax COOTBETCTBEHHO.

Conepsxkanue 00pa3oBaHus M0 rogaM o0y4eHust
(mpakTHyeckass YacThb Y4e€OHOro COJiepKaHus MpeAMeTa YCUJIeHa MaTepHalbHO-
TeXHH4eckol ©Oa3zoif wnentpa «Touka pocray / pgerckoro TexHomapka «KBaHTOpUyM»,
HCIIOJIb3YEMOTO JUIsl peasin3alii 00pa30oBaTeNbHbBIX IPOTPAMM B paMKax MpenolaBaHus XUMHH).

10 KJIACC
Beeoenue (2 u)

Opranuyeckast XMMHsI — XUMHSI COEAMHEHUH yriepoaa. OpraHndyeckue BEeIecTBa, UX CBOWCTBA U
OTJINYUS OT BELIECTB HEOPTaHMYECKUX. ['pynmbl DPUPOAHBIX M CUHTETUYECKHUX COEIUHEHUM.
OcHoBHbIE nonoxeHus Teopun A. M. bytiepoBa. ['omonoru. I'omonornuecknit psg. ['pynmst
MIPUPOJHBIX, UCKYCCTBEHHBIX M CHHTETHYECKUX COEIUHEHUM.

Yeneeooopoowvr u ux npupoonvie ucmounuxu (11 u)

[Tpuponusrii ra3. YrimeBogoponasl. [IpenenpHbie yriieBogopoasl — anmkanbel. OOmas (opmyna
AJIKaHOB, MPABWJIA COCTABJICHHS HAa3BaHWW ankaHOB. MexayHapoaHas HoMeHknarypa MIOITAK.
®dusnueckue CBOMCTBA AIKAHOB, MX 3aBUCHUMOCTb OT COCTaBa UX CTpOeHUA. XHMMHUYECKUE
CBOMCTBA: TOpEHUE, raJOTeHUpOBaHue U Aeruapuposanue. [lonyyenue ajkaHOB U3 IPUPOIHOIO
raza u HepTH. [Ipumenenue.



HemnpenenbHabie yriaeBogopoabl. DTUJIEH — TOHATHE O T-cBsi3u. OOmias ¢opMmyna aaKeHOB,
XapakTepUCTUKa ajikeHoB. [IpaBmia Ha3BaHUS aJKEHOB MO MEXIYHApOJHOM HOMEHKJIATYpE.
Buapl nzomepun ankeHoB. u3znueckre CBOWCTBA aIKEHOB. XMMUYECKUE CBOMCTBA HA MPUMEPE
ATWJIEHA: PEAKLUM INPUCOECIUHEHMS, KAaueCTBEHHbIE pEaklMU Ha JBOWHYIO CBs3b. Peakuun
noauMepusanuu u noiaudTwieH. [lomydyeHue »3TwieHAa M €ro IpuUMEHEHue. AJIKaJIUEHBI.
byranuen-1,3. Xumuyeckue CBOWCTBA: peakUUU MNPUCOCAMHEHHUs, mnojJumepuzanuu. Kayuyk
OyraaueHoBblil. [lomyueHue cuHTeTHMUYECKOTO Kaydyka OyraaueHoBoro Merona Jlebenena.
Anxunbl. AuetwneH. OOmias Qopmyrna ajaKMHOB, MpaBHJIa HAa3bIBAHHUS MO MEXIYHApOIHON
HOMEHKJIaType. Bunabl m3omepuu, nojiydeHHE aleTWIeHa U €ero npuMeHeHue. duznueckue
CBOICTBa aJKMHOB Ha IpuMepe auneTwieHa. KauecTBEHHbIE peakUuud Ha  AJIKHUHBL
[ToIMBUHUIXTIOPUA, €r0 CBOWCTBA U MIPUMEHEHHE. APOMAaTUUYECKUE YIIEBOAOPOIbl HA IPUMEPE
6ensomna. CoctaB MOJIEKyJbl, CTpyKTypHbIe (popmynbsl Kekyne u coBpemennas. I[lomydenue u
cBoiictBa Oenzona. Ilpumenenue Oenzona. IlpupoaHble HMCTOYHHMKH YIIEBOAOPOAOB, HX
nepepabotka. Ileperonka u KpekuHr HepTH. beH3UH: OKTaHOBOE YHCIO OEH3MHOB.
OpakIMOHHAs TEPEeroHKa, WU PEeKTHPHUKAIUS. I'eneTnueckasi CBsI3b  YIVIEBOJOPOJOB.
VYcraHoOBIEHHME  NPUYMHHO-CIEACTBEHHOM  CBSA3M  MEXAY CTPOCHHMEM, CBOWCTBAaMU U
npuMeHeHrneM. CXeMbl TeHETHUECKOU CBSI3U YIIIEBOJOPOIOB.

Kucnopoo- u azomcooepicawue opzanudeckue coeOUHeHus u ux npupoonvie ucmounuxu(18
4)

OyHKUMOHATIbHAS TUAPOKCHWIbHASA rpynna. [IpeaenbHbie ogHOaTOMHbIE criupThl. M3omepus u
HOMEHKJIaTypa cnupToB. [IpuMeHenre u nosyueHue cnuptoB. [lorydenue 3Tanosa u3 3TujieHa u
TJIIOKO3bl.  XMMHMYECKHE CBOWCTBA CIHPTOB: TOPEHUE, B3aUMOACHCTBHUE C HATPHUEM,
neruapartanus (BHyTPUMOJICKYJISIPHAS U MEKMOJIEKYIISIpHASI), OKUCIICHUE B aJIbJICTUIbI, PEAKIUs
srepudukanun. Gusnonorndyeckoe NEUCTBUE CIUPTOB HA OPraHU3M 4YelioBeka. MHOTOaTOMHBIE
CIIUPTBl Ha mpuMmepe TIiulepuHa. KauecTBeHHass peakuuss Ha miMIepuH. [IpumeHeHue
MHOTOAaTOMHBIX U OJHOATOMHBIX cnHupTOB. CocTaB MoOJeKyidbl. B3auMHOe BiusiHME aromMa B
MoJleKyne ¢eHoNla; ero XuMudeckue cBoiicTBa. llomyuenume ¢eHona U3 KaMEHHOTO YTJIs.
KokcoBanue xamennoro yris. [Ipumenenue denona. OxpaHa okpyxkaromieil cpeasl ot (eHomna.
Anpneruapl U KeToHBI. AnieToH. [lomydeHue anbaeruioB: okucienne cnupToB. Gopmainbaerus.
VkcycHbI  anmpiaerusi. XUMHYECKHME CBOMCTBA  ajbJIETUIOB: KAYECTBEHHBIC  PEAKIIHH,
ruapupoBanue. KapOokcunbhas rpynma. KapooHnoBeie kucioTsl. [IpenenbHbie 0IHOOCHOBHBIE
KapOOHOBBIE KHCIOTHL. HemnpeaenbHble KapOOHOBBIE KHCIOTHI: OJEUHOBAs U JIMHOJIEBAs.
MypaBbuHasg U yKCyCHas KUCIOThl. DU3ndecKre CBOMCTBa KapOOHOBBIX KHCIOT. XUMHUECKUE
CBOICTBa KapOOHOBBIX KHCJOT: OOILIEKMCIOTHBIE U crnenuduueckue. Briciine kapOOHOBBIE
KHUCTIOTHI — CTEAPUHOBAs M MAJIBMUTUHOBAS, UX CONU — MblIa. CloKHBbIE YUPHI: HAXOXKICHHUE B
npupone u npuMeHeHue. Peakmus srepudukanuu. Kupel. XUMUYECKHE CBOWCTBA KHUPOB:
THUAPUPOBAHUE PACTUTENBHBIX Macell, TUAPOJIN3, OMBUICHHE. YTIEBOJABI, MX KiaccuuKarius.
CoctaB M CTpOEHHME TIIOKO3bl. [JIFOKO3a — ampIEeruaoCIHUpT, €€ XWMHYECKHE CBOMCTBA.
IIpumenenne rmroko3el. Ppykro3a. [lucaxapupabl: caxapos3a, JIAKTO3a W MaJIbTO3a.
[Tonucaxapuapl: KpaxMall U HeJUTro03a. Peakuns nonukoHaeHcau. KauecTBeHHas peakius Ha
KpaxMmai. ['eHeTndeckas CBsSI3b MEXy KJIacCaMH OpraHWYEeCKUX coeauHeHui. MnenTudukarms
OpraHMYEeCKUX coeluHeHHi. PacueTsl mo ypaBHeHUSM peakuuid. AMUHBI. CTPOEHHE MOJEKYIL
Awmunorpymnmna. Knaccudukanus amuHoB. Dusnueckue W XHMHYECKHE CBOMCTBA aMHHOB.
AnunuH. [lonmyyeHue W mnOpUMEHEHHE AaHWIMHA. AMHHOKHUCIOTBHL. XUMHUYECKHE CBOWCTBA

AMHUHOKHUCIIOT! B3aHMOJECHUCTBIE C KHUCJIOTaMH, OCHOBAaHUAMMU, CIIMpPpTaMHu, peaknuuia
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nonukoHaeHcanuu. IlentuaHas cBA3e. [IpuMeHeHne aMUHOKHMCIOT. benku, ux CTpykTypa.
XvUMUYEeCKHue CBOWCTBA OCNKOB: JeHATypamusi, THAPOIU3, KadeCTBCHHBIE PEaKIIUU.
buonornueckue ¢ynkuun OenkoB. Hyknemnoseie kucnotsl: JHK, PHK, wux d¢ynxmoum.
buorexnonorusa. I'enHas uHxkeHepus. ['eHeTMyeckas CBsA3b MEXAY KlACCaMU OPraHUYECKUX
BEIECTB. 3aKpeIuieHUe 3HaHui 10 Teme. Perenue pacyeTHbIX 3a/1a4.

Hckyccmeennvle u cunmemuyeckue noaumepul (2 u)
Cunrerndeckue moiauMepbl. CTPyKTypa MaKpOMOJICKYJI TIOJTUMEPOB: JTHHEWHAS, pPa3BETBICHHAS
u npocrpancTBeHHas. [lonuatunen. [lomunponmien. Cunrermdeckue BosiokHA. CTpyKTypa
CUHTETHUYECKUX BOJOKOH. CHHTETHYECKHE KaydyKd: OOIIero M CHEIHAlIbHOTO Ha3HAYEHUS.
TepMopeakTUBHBIC 1 TEPMOILTIACTUUECKUE TTOTUMEPBI.

3aknrouenue (2 u)

[ToBTopenre W 3akpervieHWe 3HaHUKW 1o TemaMm: «Kitacchl OpraHuyecKuX COCIUHECHHI,
«XUMUYECKHE CBOMCTBa OpPTraHUYECKUX COCTMHCHUI». Pemenue ypaBHEHUH,
AKCTIIEPUMEHTAIBHBIX 3a7a4. [I0AroToBKa K HTOrOBOI KOHTPOJILHOM paboTe.

11 KJ1ACC

Cmpoenue eéewecmea(ll u).

Pa3Butne mnpexacraBieHUil O cTpoeHHMHM aToMa. Mopenu CTpOEHMsI aToMa. JJIEMEHTapHbIE
YacTULIBI: IPOTOH, 3JIEKTPOH, HEUTPOH. DHepreTuyeckuil ypoBeHb. OpOuTanb, 31EKTPOHHBIE
oOnaxa.

OTKpbITHE 3aKOHA U CO3JIaHMs NIEpUOInYecKoil cucteMsl. [lepuonnyeckuii 3akoH B CBETE yUEHUS
O CTpPOEHMHM AaTOMOB. 3HAU€HUE IEPUOJUYECKOM cucTeMbl M nepuoisl cucremsl .U
Menzneneesa.

KatnoHs! ¥ aHWOHBI, MOHHBIE KPUCTAIUIMUECKHUE PEIIETKH. DIEKTPOOTPULIATEIbHOCTD, MOJIIpHAs
U HemnoJisipHasi KoBaJIeHTHas cBsi3U. OOMEHHBIH U JOHOPHO-OOMEHHBIM MEeXaHU3M 00pa3oBaHUs
KOBaJIEHTHOM CBSI3U. MOJIEKyIspHbIE M ATOMHbIE KPUCTAININYECKHE PEIIETKH.

Oco0OeHHOCTH CTPOEHHS aTOMOB MeTayula. MeTamindyeckass XMMHUECKasl CBsI3b, METaJlIn4yecKas
KpUCTAJIIIMYECKAs pemeTka. MexxMoneKyspHas 1 BHYTPUMOJIEKYIISIpPHAs: BOAOPOJHAs CBSI3H.
[Tosumeps! IPUPOAHBIE, UCKYCCTBEHHBIE M CUHTETHUYECKUE. [lmacTMaccel, BOJIOKHA, KaydyKu U
HEOpPraHUYECKUE TIOJUMEDPSI, UX NpeacTaBuTenu. [lonyyeHrne u npuMeHEHUE OIMMEPOB.
OcobeHHoCTH cTpoeHHs Ta30B. MomsipHblii 00beM ra3zoB. CMecH razoB — BO3JYyX, HPUPOAHBIH
ra3. [IpeacraBurenu ra3oo0pa3HbIX BEUIECTB: BOAOPOJ, KHCIOPOJ, YIJIEKMCIBIA Ta3, U T.A. UX
noJiyueHue, coorupaHue, pacro3HaBaHHe.

Bona, ee Owonornueckas ponb. Kpyroopor Boasl B mnpupose. I[IpuMenenwe BOIbI B
IIPOMBIIIJIEHHOCTH, CEILCKOM XO03siiicTBe U B ObITY. JKecTkocTh BoJbl. BpeMenHas u moctosiHHas
KECTKOCTh BOJIBI M CIIOCOOBI ee ycTpaHeHus. Kucnele conmu. MunepanbHble Bofbl. JKuakue
KPHUCTAJIJIBI, UX UCIIOJIB30BAHUE.

Kpucrannuueckue u  amopduble  BemiectBa.  [IpumeHeHne  aMOp(HBIX  BEIIECTB.
OTHOCHUTEIBHOCTD HEKOTOPBIX XUMUYECKUX TIOHATHH.

Hucnepcusie cuctembl. Kiaccupukamuss AMCIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHMIO.
OMyJbCUHU, CYCIIEH3UH, a3PO30JIU, T€JTH, 30JI1, KOAryJIsius, CHHEPE3UC.



3aKOH IOCTOSHCTBA COCTaBa BellecTB. MaccoBas M 0ObeMHas J0Js1 KOMIIOHEHTOB CMECH.
MaccoBasg 1018 pPacTBOPEHHOIO BELIECTBA, IIpUMECEH, IPOAyKTa peakuuu. MoispHas
KOHIICHTpALUs.

IloBTOpeHMEe M 3aKpeIUIEHHE 3HAaHUM II0 TEME, DPEIICHHE SKCIEPUMEHTAIbHBIX 3aJad Ha
HaXOXJEHUE MaccoBOW M OOBEMHOW JI0JIM BELIECTBA B KOMIIOHEHTaxX cMmecu. Pemenue
YPaBHEHHH PEaKLMW C PA3IMYHBIMUA TUIIAMHA XUMUYECKOW CBsA3H. 1IoAroTroBka K KOHTPOIBHOU
pabore.

Xumuueckue peaxyuu(8u)

XUMHYECKUE PEaKIUU WM XMUMHUYECKUE SIBICHUS. AJIOTPOINUs. AJUIOTPONHBIE MOAUPUKALNN
yriaepoaa, cepsl, pochopa, onoBa u kucinopona. Mzomepsl. M3omepus. Peakuuu nzomepuzanuu.
[TprunHbl MHOTOOOpa3usi BEIIECTB: aJUIOTPOIUS U U30MEPHSI.

Peakuuu coenunenus, npucoeInHEHus, 3aMelieHus, peakuu oomena. [Ipasuno beprone. Jk30-
U SHAOTEpMHUUYECKHE peakiuu. TeruoBod 3PpdeKkT XuMudeckux peakuuid. TepMOXHMHYECKue
YpaBHEHHUS.

CxopocTb XxuMudeckoi peakuuu. ['oMoreHHslie u rereporeHHble peakiuu. GakTopsl, BIUSIOLINE
Ha CKOpPOCTh xuMmHuueckoi peakmuu. IlpaBuno Ban-T'odpda. Depmentsr. HWHruOHTOpEHL.
HeoOpatumple u oOpaTtuMble peakiuu. Xumudeckoe paBHoBecue. [Ipunnmm Jle Illarenbe.
YcnoBus cMelieHus paBHoBecHs. BbIOOp ONTUMAalIbHBIX YCIOBHIA.

Ponb Bomel B mpeBpamienun BemiecTB. Kiaccudukaius BEmIeCcTB MO PacTBOPUMOCTH B BOJE:
pacTBOpPUMBIEC, MaJIOPACTBOPUMBIE M IMPAKTUYECKH HEPACTBOPHUMBIC. DNEKTpPoJauThl. CTeneHb
AIIEKTPOJIMTUYECKOW nucconnanuu. [wapomus oOpatumbeliii U HeoOpatumbiil. ['maponus
OpPraHWYECKUX BEILECTB, HICIIOYHONW TUAPOIU3 KUPOB.

Crenenr oxucieHus. OnpeneneHue CTENEHU OKHUCICHUS 10 (opmylie COeAMHEHUSI.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIh U BOCCTAHOBUTENb. JJIEKTPOINU3 —
KaK OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIN IIpoOLEcC. DJIEKTPOJIU3 PacIUlaBOB M PACTBOPOB  Ha
npumMepe xjaopuaa Hatpus. [IpakTudyeckoe npUMEHEHNE JIIEKTPOIIN3a.

Pemenne »sKkcnepUMEHTalIbHBIX 3aJad [0 TEME: pEeakUHUH 3aMElICHMs], IPUCOCAUHEHMS,
THJIPOJIN3, OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiiu. [loaroToBka k mpoBepoyHoit paboTe.
Pemenne skcnepuMEHTaNbHBIX 3ajad IO TEMe: XHMHYECKOe paBHOBEcHE, OOpaTHUMble U
HeoOpaTUMble peaklMM, JJIEKTpOJUTHYEcKas nauccoumanus. I[loaroroBka kK mpoBepoOvHOMN
pabore.

Bewecmea u ux ceoiicmea (9 u)

BzaumopeiictBue MeTayuiOB € HEMETaJUIaMHM, BOJIOWM, pPacTBOpaMHU KHUCJIOT W  COJIEH.
DNEeKTPOXUMUYECKUNA  psAJl  HANpPSOKEHUM — METaIoB.  B3auMopeiicTBue  METalioB ¢
OPraHNYEeCKHMU BEIIECTBAMH.

Koppo3us metanios, ee Buabl. CriocoObl 3alUTH OT KOPPO3UH.

®u3ndeckue cBoiicTBa HeMeTauioB. OKHCIUTENBHBIC M BOCCTAHOBUTEIBHBIC CBOMICTBA
HemeTaioB. CpaBHUTENbHAs XapaKTEpUCTUKAa TallOTEHOB Kak HauOoliee  THUIMYHBIX
MIPEACTABUTENEN HEMETAIIOB.

Knaccudukanus kucnor. Xumudeckue cBoicTBa KUCIOT. OcoOble CBOWCTBAa a30THOW U CEpHOM
kucnort. [losydeHue u npuMeHeHrne KUCioT.

OcHoBaHusl, nx Kiaccudukamms. XUMHUYECKHE CBOWCTBA OCHOBaHWM. PelieHne XWMHUYECKHX
ypaBHEHUI B3aUMOJICVCTBUSI OCHOBAHUM C IPYTUMU XUMHUYECKUMHU IJIEMEHTAMH.



Knaccudukanmst comeit: cpegHue, KUCIBbIe, OCHOBHBIC. XHMHUYECKHE CBOHCTBA COJICH.
[IpeacraButenu cosneit u ux 3HaueHue. KauecTBeHHbIE peakIIMM HAa KATUOHBI U AHUOHBI.
[ToHssiTHE O TEHETHMYECKOW CBSI3M M TIEHETUYECKUX pAdax. | eHEeTHYeCcKHil psja MeTajia.
['enernyeckuii psag Hemeramuia. OCOOEHHOCTH TEHETUYECKOTO Psifia B OPraHUIECKOM XMMHUH.

3axnrouenue (6 u)
Pemienne sKcnepuMEHTANBHBIX 3a7ad. 3akperyieHue MpoiieHHoro Matepuana. [loaroroBka k
UTOTOBOW KOHTPOJIbHOH padoTe.

Ilnanupyembie pe3yabTaThbl 0CBOEHHUS Y4eOHOI0 NMpeaMeTa

Juunocmuvie  pesynomamur  Obyualowjuiica  noayuum  603MOMCHOCHL 071
dopmuposanun credyrouwux auunocmuvix YYJ/[:

. OIIpeIeNICHNEe MOTUBALIUY U3y4EeHUsl y4eOHOr0 MaTepuala;

. OLICHMBAHHE YCBAaMBAaEMOI'0 Y4eOHOro Marepuasna, UCXOJs M3 COLMAIbHBIX U
JIMYHOCTHBIX [ICHHOCTEH;

. HOBBIIIEHUE CBOErO0 O0OpPa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K
M3YYEHHIO OCHOBHBIX HCTOPUYECKUX COOBITHM, CBA3aHHBIX C PA3BUTUEM XUMUU U OOIIECTBA;

. 3HAaHUE IIPABUJI IIOBEJICHUS B YPE3BBIYANHBIX CUTYaLIUAX;

. OLICHUBAHHE COLMAIBHON 3HAYMMOCTH TPO(eCcCHii, CBA3aHHBIX C XUMHUEH;

. BJIaJICHUE MpaBWIaMU 0€30MacHOro OOpalleHusl ¢ XMMUYECKUMH BEILECTBAMU U

000pyI0BaHKEM, TIPOSIBJICHUE IKOJIOTHYECKON KYJIbTYPHI.

Memanpeomemmnule pe3yibmamaol

PeryasituBHbIC

Obyyarowuiica noxyyuUm 603MONCHOCMb Ol (POPMUPOBAHUSA CNEOVIOWUX DESYIAMUBHBIX
YVI:

. HenenojaraHie, BKIOYas IIOCTAaHOBKY HOBBIX  Lieled, mpeoOpa3oBaHue
IIPAaKTHUYECKOW 3aJa4d B IIO3HABATEIIBHYIO, CAaMOCTOSITEIbHBIM aHAJIW3 YCIOBHW JIOCTHUKEHUS
eIl Ha OCHOBE YY€Ta BBIACICHHBIX YUYMTEIEM OPHEHTHUPOB JCHCTBHS B HOBOM Yy4eOHOM
MaTepuane;

° IJIAaHUPOBAHUC ITYTU JOCTHIKCHUSA ueneﬁ;
° YCTAHABJICHHUC MLCJICBBIX IPUOPUTCTOB, BBIJACJICHUC aJIbTCPHATHBHBIX crmoco0oB
JOCTHIXXCHHA LICTIN U BBI60p HanOoJee 3(1)(1)CKTI/IBHOFO cnoco6a; * YMCHUC CaMOCTOATCIBHO

KOHTPOJIMPOBATh CBOE BPEMsI U YIPABJIATh UM; * YMEHHUE IPUHUMATh PEIIeHUsl B MPoOIeMHON
CUTYalUH;

. MOCTAaHOBKAa YYE€OHBIX 3a7a4, COCTaBJICHUE IUIaHAa U TOCIEJ0BATEIIbHOCTH
JeUCTBUIA;

® opraHmaum{ pa60qero MecTa HpI/I BBIITOJTHCHU N XUMHWYCCKOTI'O 3KCHepI/IMeHTa;

. MIPOTHO3MPOBAHUE PE3YIbTATOB OOy4YEHUS, OIICHUBAHUE YCBOSHHOTO MaTepuala,

OIICHKA Ka4dyeCTBa U ypOBHSI nonyqume 3HaHPII>'I, KoppeKum[ IIJJaHa " cn0c06a ﬂGﬁCTBI/ISI HpI/I
HeoOxoaumocTH . [lo3HaBatensHbie OOyJarOMMicS TOTYYUT BOZMOXKHOCTE ISl (hOpMHUpOBaHUS
CIEAYIOIIMX MO3HaBaTeNbHbIX Y'Y /1:

. MIOWCK U BBIJIeNICHHE HH(POPMALIUY;

. aHaJ u3 yCIOBUW M TpeOOBaHMI 3a/1aud, BHIOOp, COMOCTaBIEHNE M 0OOCHOBAaHHE
crocoba pelieHus 3a1auu;

. BbIOOp Hambosee 3PPEeKTUBHBIX CHOCOOOB pEIIEHUs 33Ja4d B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBHIA;

. BBI/IBIJKEHUE M 000CHOBaHME TUIIOTE3bI, BBIOOP Crioco0a e€ MpoBEpKH;



. CaMOCTOSITENIFHOE CO3[aHHE AJITOPUTMA JEATETbHOCTH MPU PELICHUU IMpobiemM
TBOPYECKOTO Y IIOMCKOBOI'O XapaKTepa;

. YMEHMSI XapaKTepU30BaTh BELIECTBA [10 COCTaBY, CTPOECHUIO U CBOMCTBAM;

. OIKCBHIBAHUE CBOUCTB: TBEPABIX, KHUIKHUX, Fa3000pa3HbIX BEILECTB, BbIACICHUE UX
CYILIECTBEHHBIX IPU3HAKOB;

. n300pakeHre cocTaBa MPOCTEHIINX BEIIECTB C IOMOIIBIO XUMHUECKUX (HOopMyT U
CYLIHOCTU XMMHUYECKUX PEAKLUN C IOMOIIbIO XUMUYECKUX YPAaBHEHUI;

. IpoBe/IeHUE HAOII0JeHUH, ONTUCAHNE IPU3HAKOB U YCIOBUM T€UEHUS XUMUYECKUX

peaKIuii, BHITOJIHEHNE XUMUIECKOTO IKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAJIM3a HAOJIOACHUN
3a SKCIEPUMEHTOM, pelUIeHHE 3ajay, MOJYYeHHEe XUMHUYECKOM HHGPOpMaluu U3 Pa3IUYHBIX
HUCTOYHUKOB;

. YMEHHE OpraHNU30BbIBATh UCCIIEIOBAHHE C LENIbI0 MPOBEPKHU TUIIOTE3;

. YMEHHE JIeJIaTh YMO3AKIFOUYCHUs (MHIYKTUBHOE U 110 aHAJIOTUH ) U BBIBOJIBI,

. YMEHHE OOBEKTHUBHO OLEHHWBAaTh WH(MOPMALMIO O BELIECTBAX M XHUMHUYECKUX
npoleccax, KpUTHIECKH OTHOCUTHCS K TICEBIOHAYYHON HH(DOpMAIIHH.

Kommynuxamuenwie

Obyuarowuiics ~ NOIYUUmM  B803MOJCHOCMb Ol OpMUposanus  Cledyiouux
KoMMyHuxamusenvix YVY/{:

° IMOJIHOC W TOYHOC BBIPAKCHHUEC CBOUX MBICJICH B COOTBETCTBHH C 3agadyaMu H
YCJI0BUSAMU KOMMYHUKAIIUHN;
° AZICKBATHOC HCIIOJIB30BAHNEC PCYCBLIX CPCACTB IJId Y4YaCTUsad B OUCKYCCHH H

apryMEeHTaluu CBOEH MO3ULUH, YMEHHE MPEJICTABIIATh KOHKPETHOE COJIepKAHUE C COOOLICHUEM
€ro B IMMMCBMEHHOW U YCTHOU (hopme, ompeielieHre ClIocO00B B3aMMOICHCTBHS, COTPYAHHYSCTBO
B ITIOMCKE U cOope HH(OpMaIIUH;

. ornpezeneHue crnoco0OB B3aWMOJAEHUCTBUSA, COTPYIHHUYECTBO B IOMCKE U cOope
uHpOpMallMY, Yy4acTHe B Juajore, IUIAHWPOBaHHE OOLIMX CcHOCO0OB paboThI, NMPOSBICHUE
YBa)XUTEJILHOTO OTHOLLIEHUS K APYTUM yUallluMCs;

. ONMCAHNUE COACPKAHMS BBINOIHAEMBIX ICHCTBUI C LENbI0 OPUEHTUPOBKH B
IIPEAMETHONIPAKTHYECKON IEATEIbHOCTH;

. YMEHMsI YUUTHIBAaTh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMHU Pa3INYHbIX
MO3ULIMNA B COTPYJHUYECTBE;

. dopmynupoBaTh COOCTBEHHOE MHEHME M TO3MILHUIO, apryMEHTHpPOBaTh M
KOOPJMHHUPOBATh €€ C MO3ULHUSMU NapTHEPOB B COTPYAHHYECTBE IMPU BBIPAOOTKE OOLIETOo
pELICHUS B COBMECTHOM JEATEIBHOCTH;

. OCYHIECTBIIAATh ~ B3aMMHBIM  KOHTPOJb M  OKa3blBaTb B  COTPYJHHYECTBE
HE00XO0/IMMYIO B3aUMOIIOMOIITb;

. IUTAHUPOBATh OOIIUE CIIOCOOBI PabOTHI; OCYLIECTBIATH KOHTPOJb, KOPPEKIIHIO,
OLIEHKY JeiicTBUI mapTHEPa, yMETh yOeKIaTh;

. UCIIOJIb30BaTh aJIEKBATHBIE S3BIKOBBIE CPE/ICTBA /JIsl OTOOpaKE€HUsI CBOUX YYBCTB,
MBbICIIEH, MOTHBOB U NMOTpeOHOCTEN; 0TOOpaXkaTh B peuH (onucaHue, 0ObsCHEHUE) COoJepKaHne
CoBeplIaeMbIX JEUCTBUN, Kak B (popmMe IpOMKOH COIMATM3MPOBAHHON peuu, Tak U B ¢opme
BHYTpPEHHEN peuH;

. pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETCHIIMIO, HCIIONB3YSl CPEACTBA YCTHOM H
NUCHbMEHHOW KOMMYHHMKAIlMM Ipu paboTe ¢ TeKCTaMu Yy4yeOHUKAa U JIOTMOJHUTEIbHOU
JUTEPATypOil, CIPaBOYHBIMU TaOIMIIAMU, MPOSBIATH FOTOBHOCTh K YBA)KEHUIO HWHOM TOYKHU
3peHHst IpHU 00CYXIEHUU PE3yIbTATOB BHIIIOJHEHHOM padOoTHI.

Ilpeomemnvimu pezyromamamu uzyuenus npeomema «Xumua» 6 10 Kknacce
AGNAIOMCA CNleOyIoujue YMEHU:
1. B no3naBarensHO¥ cdepe:



e JIaBaTh OMNpPEICJICHHUS M3YyYEHHBIX MOHATUN: «XUMHUYECKUH 3JIEMEHT», «aTOM», «HUOHY,
«MOJIEKYJIa», «IIPOCTbIE U CIOXKHBIE BEIIECTBA», «BELIECTBOY», «XUMHUUECKas (popMyiay,
«OTHOCHUTENbHAsE aTOMHAas  Macca», «OTHOCUTEIbHAsi  MOJEKYJsIpHAas  Maccay,
OpraHMYecKHe BEIIecTBa, WX Kiaccu(UKalys U HOMEHKJIATypa, CBOWCTBA, MOJMy4YeHUE U
MPUMEHEHHUE; H30MEpHUs, TOMOJOTHUS,IOIUMEDPBI, THUIBl XUMHUYECKUX OPraHUYECKUX
peakuuii u zip.

e omucarb JICMOHCTPAI[MOHHBIE W  CAaMOCTOATENBbHO  IIPOBEJICHHbIE XMMHYECKHUE
SKCHEPUMEHTBHI;

e OMNKCHIBATh M PaA3JINYaTh M3yUYEHHBIE KJIACChl OPTAaHMYECKUX COCIUHEHUN, XMMHUYECKUE
peakuuy;

e KJIAacCH(UIIUPOBATH U3YUCHHBIEC OOBEKTHI U SBJICHHUS,

e JleNaTh BBIBOABI M YMO3AKIIOUEHUS U3 HAOMIONCHHUM, H3YyYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, MTPOTHO3MPOBATh CBOMCTBA HEU3YUYEHHBIX BEILECTB MO aHAJIOTHHU CO
CBOMCTBAMH U3yUYEHHBIX;

e CTPYKTYPHPOBATh M3yYCHHBIH MATepUAT U XUMUYECKYIO MH(OPMAIIHIO, TOYICHHYIO U3
JIPYTrUX UCTOYHUKOB;

e  MOJIETTUPOBATH CTPOCHUE OPraHUYECKUX BEIIECTB.

2. B IeHHOCTHO — OpHUEHTAIIMOHHOM cdepe:

e AHANW3UPOBATh M OICHUBATh IIOCICACTBHS JUIS OKpPYKAMOIIEH Cpenbl OBITOBOW H
MIPOU3BOJICTBEHHOMU JESTENIFHOCTH YEIIOBEKa, CBA3aHHOI ¢ MepepaboTKOMN BEIIECTB;

3. B TpynoBotii cdepe:

e TIPOBOJUTH XMMUYECKUU HKCIIEPUMEHT;

4. B chepe Oe3omacHOCTH KU3HEACITCITLHOCTH:

e OKa3blBaTh MEPBYIO NOMOILb NPU OTPABIEHUSAX, OKOr'aX U JAPYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM.

e Y4YEeHHK HAYYHUTCH:

o Ha3bléamdp U3y4CHHBIE BEIIECTBA MO0 «TPUBUATBLHON» UM MEXIYHAPOIHOU
HOMEHKJIATYypE;

o onpedensamp. BAJICHTHOCTh U CTETICHb OKUCICHUS XUMHUYECKUX SJIEMEHTOB, THII
XUMUYECKOHU CBSI3U B COCAMHEHUSX, 3apsil HOHA, XapaKTep CPeabl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COEMHEHUMN, OKUCITUTENb U BOCCTAHOBUTEID,
MIPUHAJIEKHOCTh BEUIECTB K Pa3JIMYHBIM KJlaccaM OPraHMYE€CKUX COCIMHEHU;

o Xapaxmepu306ams. SJIEMEHTHI MAJIBIX MIEPUOJIOB 0 UX MOJO0KEHUIO B
nepuoanydeckoit cucreme J[.M.Menneneena; o01re XuMHUIECKHEe CBONCTBA
METaJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTaHUUECKUX
COEIMHEHUI; CTPOEHHUE U XUMUYECKHE CBOMCTBA U3yUYEHHBIX OPTaHMYECKUX
COCIUHCHMUIA,

o  00bACHAmMb. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHUS; TPUPOTY
XUMUYECKON CBSI3U (MOHHOM, KOBAJIEHTHOM, METAIITUYECKOH ), 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOW PEAKLIUH U MOJOKEHUS XUMUYECKOTO PAaBHOBECHUS OT
pa3INyYHbIX (PaKTOPOB;

O GbLINOJIHAMb XUMUYECKUI IKCnepUMenn 110 PACIIO3HABAHUIO BAKHEUILINX
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB;

o HpPOB8OOUMb CAaMOCTOSTENBHBIN MOUCK XUMUYECKOH HH(POPMAITUH C
WCITOJTh30BAaHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTa); HCIIOIh30BaTh
KOMITHIOTEPHBIC TEXHOJIOTHH 711 00paOOTKH M Mepeaurl XUMHIECKOM
nH(pOpMallMKU U €€ MPeICTaBICHUs B pa3InYHbIX (popmax;

e YueHHK MMOJYYUT BO3MOKHOCTb HAYYUTHLCH:
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BbIZIBUT'aTb W TPOBCPATH OIOKCIOCPUMCHTAJIIBHO THUIIOTC3bI O XHUMHUUYCCKHUX CBOMCTBaX
BEIIIECTB Ha OCHOBE UX COCTABA U CTPOEHMA, UX CIIOCOOHOCTH BCTYINaTh B XMMUYECKHE
pEaKIMHU, O XapaKTepe U MPOIYKTaX Pa3IHYHBIX XUMHUECKUX PEAKIINH;

XapakTepu3oBaTh BeELIECTBa IO COCTaBy, CTPOCHMIO M CBOICTBaM, YCTaHaBIMBATb
MPUIUHHO-CIICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapPaKTCPHUCTUKAMU BCUICCTBA,
COCTaBJIATh MOJIEKYJISIDHBIE M IIOJIHbIE MOHHBIE YPAaBHEHUS 10 COKPALIEHHBIM HOHHBIM
YpaBHEHUAM,

IPOTHO3UPOBATh  CHOCOOHOCTh  BELIECTBA  HPOSBIATH  OKHUCIMTEIbHBIE  WIIH
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YYETOM CTEHICHEH OKHCICHHS 3JI€MEHTOB, BXOISIIUX B
€ro COCTaB;

COCTaBJIATH YpaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIIHUX IIO0CJICAOBATCIbHOCTH
IPEBpALLCHUH HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

BBIJIBUTaTh M IIPOBEPATH HKCIEPUMEHTAIBHO THUIIOTE3bl O pe3ylbTaTax BO3ACUCTBUSA
pasIn4HbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOM peaKiuu;

HUCII0JIBb30BAaTh HpI/IOGpeTeHHBIe SHAHUA JIA SKOJOrMYCCKH TI'PaMOTHOI'O ITOBCACHHUA B
OKpy’Karolel cpee;

HCII0JIBb30BaTh HpI/IO6pCTeHHI)Ie KIIFOYCBBIC KOMIICTCHIWU IPHU BBIIIOJIHCHHUU IMPOCKTOB U
y4eOHO-UCCIIEIOBATEIbCKUX 331a4 10 H3YYEHHUIO CBOWCTB, CIIOCOOOB IOJIyYEHHs U
pacro3HaBaHMsI BEUIECTB;

00BEKTHBHO OLICHUBATh MH(MOPMALIMIO O BEIIECTBaX U XMMHUYECKUX Ipolieccax;
KPUTHYCCKH OTHOCHTBCS K IICEBOHAYYHON WH(OPMALINH, HEJOOPOCOBECTHON peKIaMe B
CpeCcTBax MaccoBoil HH(popMaIuy;

0CO3HAaBaTb 3HAYCHUC TCOPCTUUCCKHUX 3HAHUM 10 XUMHH JIIA HpaKTH‘ICCKOﬁ
JeSITeIbHOCTH YeNIOBEKa,

CO3aaBaTb MOJCIIM U CXEMBI AJId pCHICHUA y‘~IC6HI>IX U IIO3HAaBATCJIbHBIX 3a1a4,; IIOHUMAaThb
HEOOXOUMOCTh COOJIFOJICHUSI TpEeNNUCAaHU, MpeagaraeMblX B MHCTPYKLMSIX IO
UCTIOJIB30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XMUMHUU H JIP.

Ilpeomemnvimu pesynomamamu usyuenuna npeomema «Xumua» 6 11 Knacce

A6AIOmMCA Cﬂedyromue ymenun:

1.

dopMupoBaHUE 3HAHHWI OCHOB XMMHUYECKON HAyKH: BaKHEHIIMX (PaKTOPOB, MOHSTHH,
XUMHUYECKUX 3aKOHOB W  TEOpUM, s3bIKa HAYKH, JOCTYIHBIX  00O0OIIEHUMN
MHPOBO33PEHUYECKOTO Xapakrepa.

VYcBoeHHE yJalIMMUCS BOKHEUIIUX 3HAHUK 00 OCHOBHBIX MOHSATHUAX W 3aKOHAX XUMHH,
XUMHUYECKON CUMBOJIHKE.

PazButue ymenuii HaOmMOgaTh M OOBSACHATH XUMUYECKHE SIBJICHHS, MPOUCXOISIINE B
pHUpojie, 1abopaTOPUH, B MOBCEAHEBHON KHU3HHU.

OBnajeHne ydJaluMHCS YMEHUSMH TPOU3BOAMTH pPACUEThl HAa OCHOBE XHUMHUYECKHX
dbopMyI BelIeCTB U YpaBHEHUN XUMHUYECKUX PEaKIInit;

dopMHUpOBaHUE CIICIMATBHBIX YMEHUN: O00pamarbCs ¢ BEIIECTBAMH, BBIMOIHATH
HECJIO)KHBIE DIKCIIEPUMEHTHI, COONIoAasl TMpaBHUia TEXHUKH O€30MaCHOCTU; TPaMOTHO
MPUMEHSATh XUMUYECKHUE 3HAHUS B OOIIEHUN C TIPUPOION U B TIOBCETHEBHOM JKU3HHU.
PackpbiTHe TyMaHHCTHUYECKOW HAINPABICHHOCTH XUMHH, €€ BO3PACTAIOLIEH poiau B
PEIICHUH TJABHBIX MPOOJIEM, CTOSIIHUX TIEPe] YEeJIOBEUEeCTBOM, M BKJIaJla B HAYYHYIO
KapTUHY MHUDa.

Pa3Butne nuyHOCTH OOydYarOMMXCS: WX HWHTEIUIEKTyalbHOE ¥  HPABCTBEHHOE
COBEpIIICHCTBOBaHUE, (OPMUPOBAHHWE Yy HHUX TYMAHUCTHYECKMX OTHOIIEHUH W
SKOJIOTUYECKH  I1eJIeCOO0pa3HOro TMOBEJAEHHUS B OBITY W B TIPOIECCE TPYAOBOU
JIeITEeILHOCTH.

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB M MHTEJUICKTYAJIbHBIX CIIOCOOHOCTEH yJaIuxcs B
Mpolecce MPOBEAEHUSI XUMUYECKOTO IKCIEPUMEHTa CAMOCTOSATEIHHOTO PUOOpETEHUS
3HaHWI B COOTBETCTBUH C BO3HUKAIOIIUMU KU3HCHHBIMU MTOTPEOHOCTSIMU;
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bocrniutanue OoTHOIICHHS K XMMUHU KaK K OJHOMY U3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS M DJIEMEHTY OOIIEUeIOBEYECKON KYIbTYPHI;

[lpuMeHeHne ydamMMUCS TOJYYCHHBIX 3HAHMH W yMEHUH Jns  0e30macHoro
WCIIOJIb30BaHUS BEIIECTB M MaTepUajioB B OBITY, CEIbCKOM XO3SMCTBE H Ha
MPOM3BOACTBE,  PELICHUsS  NPaKTHYECKUX  3aJa4 B  TIOBCEIHEBHOW  JKHU3HH,
NpEayNpeXACHUS SIBJICHUM, HAHOCSAIIMX BPeJl 3J0POBbIO UEJIOBEKA U OKPYXKAIOIIEH cpesie
(pa3BUTHE PKOJOTUYECKON KYJIbTYPhI YHaIIUXCH).

Y4yeHUK HAYYUTCS:

1. Ha3bieamb N3yYEHHBIC BEMIECTBA 10 «TPUBHAIIBHONY» HIIM MEXAYHAPOIHOM
HOMEHKJIATYpE;

2. onpedenamsp. BAICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, TUII
XUMHYECKOM CBSI3U B COCUHEHMSX, 3aps]l MOHA, XapaKTep CPebl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIMHEHN, OKUCIUTEND U BOCCTAHOBUTEIb,
MPUHAJICKHOCTD BEIIECTB K Pa3JIMYHBIM KJIaCCaM OPTaHUYECKUX COCIMHEHHUI;

3. Xxapaxkmepu306ams: SIEMEHTHI MAJIbIX MIEPUOJIOB 10 UX IMOJOKEHUIO B
nepuoanueckoi cucreme J1.1.MenaeneeBa; o0nue XMMUYECKHE CBOHCTBA
METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB HEOPIraHUYECKUX U OPTaHUYECKUX
COEIMHEHUI; CTPOCHUE U XMMUYECKHE CBOMCTBA N3YyUYEHHBIX OPTraHUYECKUX
COCIMHEHU;

4. 00BACHAMD: 3aBUCUMOCTb CBOMCTB BEUIECTB OT UX COCTaBa U CTPOEHUS; IPUPOLY
XUMUYECKOHN CBS3U (MOHHOM, KOBAJIEHTHOM, METAJITHYECKOI ), 3aBUCUMOCTh
CKOPOCTU XMMHYECKOW PEAKIMU U MOJ0KEHU XUMHUYECKOTO PAaBHOBECHS OT
pa3nuyHbIX (PaKTOPOB;

5. 6blnOHAMb XUMUUECKUIl IKCREPUMEHmM TI0 PACTIO3HABAHUIO BaXKHEUIIINX
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB;

6. npPo8oOUmMb CAMOCTOSTEIIbHBINA MMOMCK XUMUYECKON MH(OPMAITUH C
WCIIOJIb30BAaHUEM Pa3IMYHBIX UCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); HCTIOIB30BaTh
KOMITHIOTEPHBIE TEXHOJIOTUH 71 00paOOTKH U Mepejaull XUMHIECKOM
MH(pOpMaLlUU U €€ MPEICTaBICHHs B pa3IN4HbIX (hopMax;

YdeHMK MOJYyYUT BO3MOKHOCTH HAYUYHTHCH:

BBIJIBUTaTh U TPOBEPATh SKCHEPUMEHTAIBHO THUIIOTE3bl O XHUMHUYECKHUX CBOMCTBAX
BEII[ECTB HA OCHOBE MX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYINaTh B XMMHUYECKHE
peaKkIMM, O XapaKTepe U MPOJIYKTaX PAa3IMUYHbIX XUMUYECKUX PEaKIINi;

XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOWMCTBAM, yCTaHABIUBATH
MPUIUHHO-CIICACTBCHHBIC CBA3W MCKY JaHHBIMU XapaKTCPHUCTUKAMH BCUICCTBA,
COCTaBJISITh MOJIEKYJISIDHbIE M TOJHBIE MOHHBIE YPAaBHEHHS MO COKPALIEHHBIM HOHHBIM
YpaBHEHUAM;

MPOTHO3UPOBATh  CIOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKUCIHUTEIbHBIE  WJIH
BOCCTAHOBUTEJILHBIC CBOMCTBA C YYETOM CTETICHEH OKHCIICHHUS AJIEMEHTOB, BXOMAIINX B
€ro COCTaB;

COCTaBJIATH YpaBHCHHA peaKuHﬁ, COOTBETCTBYIOIINUX IIOCJIIEAOBATCIBHOCTHU
MpEBpAIllCHUII HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

BBIZIBUT'aTh W IMPOBEPATH OJKCICPHUMCHTAJIBHO THUIIOTE3bI O pPE3yibTaTax BO3JIGI>'ICTBI/I$I
pa3iau4YHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peaKkinu;

HCII0JIb30BAaTh HpI/IO6peTeHHLIe S3HAaHUA I OKOJOTMYCCKH TpPpaMOTHOI'O ITOBCIACHUS B
OKpYXKarolleH cpee;

HCII0JIb30BAaTh HpI/IO6peTeHHBIe KJIIFOYCBBIC KOMIICTCHI WU IIPU BBIMMOJIHEHHUU ITPOCKTOB U
yueOHO-UCCIEeIOBATEIbCKUX 3a/lad 10 HM3YyYEHUIO CBOWCTB, CIMOCOOOB TOJYYCHHS U
pacro3HaBaHMs BEIIECTB;

00BEKTHBHO OLIEHUBATh MH(POPMAITUIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCaX;
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22. KpUTHUYECKH OTHOCUTHCS K MICEBJIOHAYYHOU MH(OpMAIK, HeZOOPOCOBECTHON peKIaMe B
cpezacTBax MaccoBoi mH(popmanuy;

23. 0cOo3HAaBaTh

JCATCIIBHOCTH YCJIOBCKA,
24, CO3aBaTb MOJCIIM U CXCMBI IJId pCUHICHUA y‘-IC6HLIX 1 IIO3HABAaTCJIbHBIX 3aJa4, IIOHUMAaTh

HEOOXOAMMOCTh COOJIIOJICHUsI TIPEANMCaHUH,

S3HAYCHHUEC TCOPCTUYCCKUX

3HAaHUH 1[0 XUMHH JUIA

UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XMUMHUU H JP.

TEMATHUYECKOE IINTAHUPOBAHHUE

MPAKTUYECKOU

npeainara€MbeiX B HHCTPYKOUAX 110

10 KJJACC (35 HACOB)
Ha3zeanue Tema ypoka Ocnoegnwle euowt oeamenvnocmu | Henonv3os
pazoena ooyuarowuxcsn anue
0oopyoosa
HUA
yenmpa
«Touka
Pocmay
Beeoenue l. [Tpeamer | Cinymanue 0ObsICHEHUH yUuTeNs.
2u) OpraHUYEeCcKOi CamocrosrenbHas paboTa ¢ yueOHUKOM.
XUMHU.
2. Teopus
Pabota ¢ pa3aTOYHbIM MaTepUaJIOM.
CTPOECHHUS .
Caymranue oObsSCHEHUN YIUTEIS.
OpraHUYEeCcKuX C
9 aMoCTOsATeNIbHAs paboTa ¢ yUeOHUKOM.
COEJTMHEHMII.
Yeneeooopoo | 1. llpuponusiii ra3. | Ciaymanue oObICHEHUN YUUTES.
bl u ux | AJTKaHblI. CamocrosiTenbHast paboTa ¢ yYeOHUKOM.
npupoonsie OTbop u cpaBHeHHE MaTepuana IO
UCMOYHUKU HECKOJIbKUM UCTOYHHKAM.
(11 )
2. Ousnueckue | Ciymanue oObsICHEHUH yUnuTes. Hartunx
cBoiicTBa ankaHoB. | CamocTosITeNbHAs paboTa ¢ yUeOHUKOM. | BBICOKOM
ITonyyenue u | Pabota c Tabnuueit Menneneena. TeMmeparyp
TIPUMEHEHHE. Pabota c kapToukamu. bl, Jlaruuk
TemIneparyp
BI
TJIATUHOBBIN
3. Anxkensl. | Ciymanue oObsICHEHUH yauTes.
OTuneH. Pabora B mapax.
Pabota B rpynmax.
4. Ousuyeckue u P Jlatunk
aboTa ¢ pa3laTOuHBIM MaTEPHAIIOM. .
XUMHYECKHE . BBICOKOM
. Cnymanue oObSICHEHUN yUUTENs.
CBOHCTBA AIKEHOB. | ~ TeMIeparyp
aMOCTOsATeNbHas paboTa ¢ yYeOHUKOM.
[Tonyuenue u bl, Jlaruuk
IIPUMEHEHHE. TEMIIEPATYP
BI
TJIATUHOBBIN
5. Anxaauensl. | Cioymianve 0ObSICHEHUN YUUTEs.
Kayuyku. CamocrodrenbHas paboTa ¢ yueOHUKOM.

Pa6ora ¢ kaproukamu.
Pabora B mapax.

13




Pabota B rpynmax.

6. Ankussl. | Cymanue o0bsICHEHUH yUnuTes.
AueTuieH. Pemenue nocTaBieHHbIX 3a/1a4.
Pabora ¢ yaeOHUKOM.
Pabota B mapax.
Pabora B rpymnmax.
7. CgoiictBa | Cirymanue oObSICHCHUH YIUTEIIA.
AJIKUHOB. Pewenue 3anau.
[MonuBuHuaxmopua | Pabora B mapax.
. Pabora y mocku.
8. benson —
PaGora ¢ pa3naTouHbIM MaTEepHAIOM.
IIPEICTaBUTENb C .
TylmiaHue 0ObSICHEHUN YIUTEIIs.
apoMaTHYECKHUX
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
YTJ1€BOJIOPOJIOB.
9. Hedrp u
PaGora ¢ pa3naTouHbIM MaTEepPHATIOM.
CTIIOCOOBI ee .
Caymianue oObsSCHEHUN YIUTEIIS.
nepepadoTKH.
CamocTosTenbHas pabota ¢ y4eOHUKOM.
10. Pabora B mapax.
Cucrematuzanus u | Pabota B rpynmnax.
000011eHNEe Pemenue 3anau.
3HAHUU no | [IpoBepka momy4eHHbIX 3HAHHA.
YTJIEBOJOPOAAM. [ToaroroBka Kk KOHTPOJILHOM padoTE.
11. KonrponbHas | Pemenue 3amanuii KOHTPOJIBHOW paObOTHI.
pabora  Nel
«YTJI€BOOPOIBI.
Kucnopoo- u | 1. Enuncrso JaTuuk
. PaGora ¢ pa3naTouHbIM MaTEpPHATIOM. .
azomcooeprca | XuMU4eCKon . BBICOKOU
Crnymanue oObSICHEHUN yUUTEIs.
wue OpraHHU3aIu TeMIepaTyp
CamocTtosTenbHas pabota ¢ y4eOHUKOM. i
K KHUBBIX BI aT4IUK
oP z;muqec ue AHanu3 onmooK. ’

HeH OpPraHUu3MOB Ha . TeMmepar
coeounenun u | op AHanu3 KOHTPOJIbHOM pabOTHI. patyp
ux 3emie. CupThI. Bl

Pab6ora mag ommOkamu. .
npupoonsie MJIATUHOBBIN
ucmounuxu(1 — HU3MEpEHHe
8u) TEMIIEPATYP

bl TIEPEXO0JI0B
QJIJIOTPOTIHBI
X
MoauduKaIm
51 CEpHI;
U3MepeHue
TeMIeparyp
bl TUIABJICHHS
BELIECTB.

2. XUMHWYECKHUE U

Amnanuz popmyi.

¢busnueckue

CcBOIicTBa Pemenne TEKCTOBBIX KOIMYECTBEHHBIX H
OIHOATOMHBIX Ka4eCTBEHHBIX 3aj1ad.

CIIMPTOB. Craymanue oObsSCHEHUN YUUTEsL.

3. Tmauepun = 4o hopmyir.

IpeACTaBUTEIb

MHOTOaTOMHBIX Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
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CIUPTOB.

Ka4yeCTBEHHBIX 3a/]1ay.
Caymanue oObsSICHeHUN YUUTEIS.

4. ®eno.

AHanu3 GopMyiL.

Pemienne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7a4.
Caymanue oObsSCHEHUN YUUTEIIS.

5. Amnpnerunpl u
KETOHEL.

AHanu3 GopMyiL.

Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3aJ1a4.
Caymanue oObsSCHEHUN YUUTEIIS.

6. KapGoHnogsie
KHCIIOTEHI.

Pabota B mapax.

Pabora B rpymmax.

Pemenue 3amau.

ITIpoBepka nosy4yEeHHBIX 3HAHUM.

7. dusndeckue u Amamus hopumyiL. Jaruuk pH
XUMHUYCCKHE
CBOICTBA PerieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
KapOOHOBBIX KaueCTBEHHBIX 3a7au.
KHUCIOT. Bricnmue CJIYHIaHI/Ie 00BSICHEHHI YYUTECIIA.
KapOOHOBBIE
KUCI0ThL. MblIa.
8. Crnoxublie | Ciymanue o0bsICHEHUH YIUTEIs.
a¢upsl. JKupsl. CamocTosTenbHas paboTa ¢ y4eOHUKOM.

Pab6ora ¢ Tabnuueit Menzaeneesa.

PaGora ¢ kaproukamu.
9. YrneBoasl.

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
MoHocaxapusbl. Cr 6 .

yIIaHUE OOBSICHEHUN YUUTEINS.

CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

10. Iucaxapuasl u Haruuk pH

nojmcaxapuabl.

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Caymanue oObsCHEHUN YUUTES.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

11. OOoOwenne u

PaGora ¢ pa3aaTOUYHbIM MAaTCPpUATIOM.

CUCTEeMaTU3alUs Pemenue 3anay.
3HaHUI 1o | 3aKperuieHne 3HaHuM 10 TEME.
kucnopoacoaepxa | IlonroroBka Kk KOHTpOJIbHOM paboTe.
UM
OpraHMYECKUM
BELIECTBAM.
12.  KontponwHas | Pemenne 3aganuii KOHTPOIHHON pabOTHI.
pabota Ne2:
«Kucnopoaconepx
amiue
OpraHuyecKue
BELIECTBA.
13. IIpaktuueckas
HaOmronenne 3a JIEMOHCTPAIUSIMU
pabota Nel
- o YUUTEIIS.
«Unentudukanus .
! 1 OO0bsicHeHre HAOTIOJAEMBIX SBJICHHM.

OpraHUYECKUX

. [TocTaHOBKa OMBITOB AJIA AEMOHCTpPALUU
COETUHEHUI.
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KJIaccy.
BrinonHenue npakTuyeckon paboThlI.

14. Awmunbl. | Cnymanue oObSICHEHUH YIUTEIS. Hatuuk pH
AHWIUH. CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.
15. Pabota ¢ pa3gaTroyHbIiM MaTepuagIoMm.
AMMHOKUCJIOTHI. Pewenue 3anau.
3akperieHUe 3HaHUM 110 TEME.
16. benku. | Pabora ¢ pa3naTouyHbIM MaTepPHATIOM.
HyxnennoBbie Pewrenne 3anau.
KHUCJIOTBI. 3akpernieHue 3HaHUil 110 TEME.
17. O600menue u | PaboTa c pa3gaToyHbIM MaTepUAIOM.
cucTeMaTu3aus Pemenue 3anau.
3HAHUM 10 TeMe | 3aKpeIyieHue 3HaHUH MO TeME.
«A3zorocoaepxkaiu
€  OpraHuyecKue
BEILIECTBAY.
18. Ilpaktuueckas H
abmoieHue 32 JEMOHCTPAlMSIMH
paborta Ne2 —
«Pemenne .
OObscHeHre HaOMI0JaEMBbIX SIBJICHUU.
IKCHCPUMEHTAIEE 1 14 ran0BKa ONBITOB JUI JIEMOHCTpPALIHT
BIX 33711 110 Kypey KTacey.
OPTaHIHCCKON BrImonHeHue npakTHYecKon paboTHlI.
XUMUI.
Hckycemeenn | 1. VckyccrBennsie | Cnynianue 0ObSCHEHUH yUUTETIS.
vle U | TIOJUMEDPBL. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
CUHmMemuYecK OT6op W cpaBHEHHWE MaTepHayia I0
ue noaumepul HECKOJIbKUM UCTOYHHKAM.
24
2. Cunrernueckue | Caymanue 0ObSICHEHUN YUUTENs.
OpraHUYEeCKHe CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
COETMHEHUSI. OTbéop u cpaBHEHHME MaTepuaia IIO0
HECKOJIbKUM HUCTOYHHKAM.
3axknwuenue | 1. 3akperienue u | Pabora ¢ pa3gaTouyHbIM MaTEpHAIOM.
2u) CHCTEMAaTHU3aIUS Pemenue 3anau.
3HAHUW N0 Kypcy | 3akperuieHue 3HaHUU 1o TeMeE.
xumun 10 knacca. | [loaroroBka K KOHTPOJIBHOM paboTe.
2. Urorosas | Pemenue 3a1annii KOHTPOJIBHOU PaOOTHI.
KOHTpPOJIbHAs
pabora.
11 KJIACC (34 UACA)
Hazeanue Tema ypoxa Ocnognwie uowt deamenvnocmu | Hcnonvzos
pazoena odyuarwuxcsa aHnue
0bopyoosa
HUA
uenmpa
«Touka
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Pocmay

Cmpoenue
eewecmea(l2

y).

1. OcHoBHEIE
CBEIEHUS O
CTPOCHHUH aToOMa

Crnymranve oObsICHEHUN yUUTETIS.
CamocrodrenbHas paboTa ¢ yueOHUKOM.

2. Tlepuogmueckuit
3aKOH M CTPOCHHUE
aToma.

Pabota ¢ pa3naTOYHbIM MaTEpUAIIOM.
Crnymranue oObsICHEHUN yUUTEIIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. Honnas
XMMHYECKasi CBSA3b.
KoBanenTHas
XHUMHYECKas CBA3b.

Crnymranue oObsICHEHUN yUUTEIIS.
CamocrodrenbHas padoTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.

4. Metannnyeckas
XHMHYECKas CBS3b.
Bonoponnas

XAMHYECKas CBS3b.

Caymanue oObCHEHUN YUUTEIS.
CamocrosTenbpHas paboTa ¢ y4eOHUKOM.
Pabora ¢ Tabnuneit Menaeneena.
Pabora ¢ KapTOuKaMHu.

5. Ilonumepsr.

Caymranue oObsSCHEHUN YIUTEIIS.
Pabota B mapax.
Pabora B rpymnmax.

6. T'azoo0pasHbie JlaTunk
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM. .
BemiecTra. JKuakue . BBICOKOM
Caymranue oObsSCHEHUN YIUTEIS.
BEILIECTBA. TeMIIepaTyp
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
b, Jlaruuk
TeMIIepaTyp
Bl
TJIATUHOBBIN
7.  llpakthueckas Jatuuk
HaOmroneune 3a JIEMOHCTPALUSIMU .
paborta Nel BBICOKOU
YUUTEIIS.
«Ilonyuenue, . TEeMIIepaTyp
OO0bsicHeHre HAOTIOJAEMBIX SBJICHHM.
coOupanue u bl, JlaTuuk
[TocTaHOBKa OMBITOB AJI1 AEMOHCTpPALUU
pacro3HaBaHue TeMIIepaTyp
KJ1acey.
ra3oB». . bl
Brinmonnenue npaktudeckoil paboThl. .
TJIATUHOBBIN
8. Teepapie | Citymanue oObICHEHUN YUUTEIS. Jatuynk
BENIECTBA U | PelreHre nocTaBIeHHBIX 3a/1a4. BBICOKOM
JUCIIEPCHBIE PaGora ¢ yueOHUKOM. TeMIlepaTyp
CHUCTEMBI. Pabota B mapax. bl, Jlaruuk
PaGora B rpynmax. TeMIlepaTyp
Bl
TJIATUHOBBIN
9. CocraB | Cnymanue OObSICHEHUH yUUTES.

Berectsa. CMmecH.

Pemenue 3anau.
Pabota B mapax.
Pabora y nmocku.

10. Pemenue
JKCIIEPUMEHTAIbH
BIX 33J1a4 IO IJIaBe
1 «Ctpoenue
BEIIECTBAY.

Pabota ¢ pa3gatouHbIiM MaTepuagIoMm.
Pemenue 3amau.

3akperieHue 3HaHu| 110 TEME.
[ToaroTroBka Kk KOHTPOJIBHOM paboTe.

11. Pemenue
AKCTIIEPUMEHTAIIbH

Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Pemenue 3agay.
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BIX 3aJad IO IJlaBe
1 «CtpoeHue
BEIIECTBAY.

3akperuieHre 3HaHUM 110 TEME.
[ToaroToBka K KOHTPOJIBHOM paboTe.

12.  KonrponbHas
pabora mo rimase 1

Pemienue 3a1anuii KOHTPOIBHON PAOOTHI

«CtpoeHue
BEIIECTBAY.
Xumuueckue | 1. llonsatue o Hatuuk
peaxkyuu(8u) | XUMHUYECKOH BBICOKOH
peakuuu. Peakuuu, TeMueparyp
uaynme 6e3 bl, JlaTumk
M3MEHEHUS COCTaBa TeMIiepaTyp
BEIIECTB. Bl
IJIATUHOBBIN
— HU3MEpeHue
TeMIIepaTyp
bl TIEPEX0JIOB
AJUTOTPOITHBI
X
Mo KA
u Cepbl;
U3MEPEHHUE
TeMIeparyp
bl TUTABJICHUS
BEIIIECTB.
2. Knaccudukanus p HaTtauk
aboTa ¢ pa3JaTOYHBIM MaTEPUATIOM. .
XAMITACCIHX Caymanue oObsCHEHUN YUUTEIs. BbICOKOH
PCaKIlIH, CamocrosiTenbHast paboTa ¢ yUeOHUKOM. Temieparyp
TPOTEKAIOMIUX  C | oo bl, JlaTumk
M3MCHCEHHCM AHanu3 KOHTPOJIbHOM pabOTHI. Temreparyp
cOCTaBd BEILICCTE. Pabora najg omubOkamu. bl .
TJIATUHOBBINA
— HU3MEpEHue
TeMIIepaTyp
bl TIEPEXOI0B
AJUTOTPOITHBI
X
MoauduKaIm
51 CEpHI;
U3MEPEHUE
TeMIiepaTyp
bl TUTABJICHUS
BEIECTB.
3. leopocn, AHarus GopMyIL. HaT‘—II/IKV
XUMHUYECKON BBICOKOM
peaKkIuu. PerieHne TEKCTOBBIX KONMYECTBCHHBIX U | TeMmepaTyp
OGpﬂTI/IMOCTL Ka4e€CTBCHHBIX 3aJ1a4. BI, JlaTumk
XUMUYECKOM Crnymanue oObSICHeHUN YUUTEINS. TeMIeparyp
peaKkiuu. BI
XUMHUYECKOE TJTATUHOBBIN
paBHOBecHE u — U3MEpEeHue
CHOCOObI ero TeMIeparyp
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CMEILEHUSL.

bl TIEPEXOJI0B

AJUTOTPOITHBI
X
MOIU (UKL
51 CepBhl;
U3MepeHue
TeMIeparyp
bl TUTABJICHUS
BEIIECTB.
4. Ponp BOABI B Anamms bopuyL.
XUMHYECKHUX
peaKIusX. Pemiennie TeKCTOBBIX KOJIMYECTBEHHBIX U
I'm JIPOJIN3. KAQ4CCTBCHHBIX 3aJ1a4.
Crnynranue 0ObsICHEHUN YUUTEIIS.
5. OKHUCIHUTENBHO-
AHanu3 GpopMyL.
BOCCTAaHOBUTEJIHHBI
e peaxiuy. | PENICHHE TEKCTOBBIX KOIMYECTBEHHBIX U
9J'IeKTp0J'IPI3. KA4CCTBCHHBIX 3a1a4.
Caymanue 0ObsCHEHUH YUUTEIsL.
6. 3akperuienue u | Pabora B mapax.
CUCTEeMaTH3alHs PaGora B rpynmax.
3HaHUM 10 TeMe | Pemenne 3anau.
«XUMHYECKHUE [IpoBepka nosy4yeHHbIX 3HAaHUU.
peaKIm
7. 3akperuienue u | PaboTta ¢ pa3garodHbIM MaTepUalioM.
CUCTEMAaTU3aLUs Pemenue 3anay.
3HAHUM 10 TeMe | 3aKpeIyIeHue 3HaHUH MO0 TeME.
«XUMHYECKHE [ToaroroBka Kk KOHTPOJILHOM padoTeE.
peaKIm»
8.  KoutponwsHas | Pemenne 3agannii KOHTpOIbHOM paboThl. | JlaTunk pH
pabota Ne2
«XUMHYECKHE
peaKIm.
Bewjecmea u | 1. Metasuisbl. Crnymanue oObSICHEHUN yUUTEs.
ux ceolicmea CamocrodrenbHas paboTa ¢ yueOHUKOM.
9u Pa6ora ¢ Tabmuneit Menneneena.
PaGora ¢ kapToukamu.
2. Metaisl.
Pabota ¢ pa3garouHbiM MaTepuagoMm.
Crnymanue oObSICHeHUN yUUTENS.
CamocrosiTenbHasi paboTa ¢ yUeOHUKOM.
3. Hemerasisl.
Pabora ¢ pa3naTouHbIM MaTepHAIOM.
Crnymanue oObSICHeHUN yUUTEINS.
CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
4. Kucnots!. Caymanue 0ObSCHEHUN YIUTENS. Hartuuk pH
CamocrosiTensHas paboTa ¢ yUeOHUKOM.
OTbéop u cpaBHeHHE MaTepuana II0
HECKOJIbKUM UCTOYHHKAM.
5. OcHoBaHu4. Crnymanue oObSICHEHUN yUUTES. HMatunk pH

CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OT6op W CpaBHEHHWE MaTepHayia I0

19




HECKOJBKHUM HUCTOYHHKAM.

6. Comnu.

Crnymranue oObsICHEHUH yUUTEIIS.
CamocrosrenbHas padoTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.

Hatuuk pH

7. T'e”Heruueckas

Pemenne TEKCTOBBIX KOJMYECCTBEHHBIX H

CBSI3b MEXIY
KaueCTBEHHBIX 3aJay.
KJIaccaMu .
Crnymanue oObSICHeHUI YUUTEIS.
HEOPraHUYECKUX H
OpPTaHHYECKUX
BEIIECTB.
8. IIpaktuueckas
HabGmiogenne 32 JI@MOHCTpalUsMH
paborta No2
YUUTES.
«Pemenne o
OObsicHeHHEe HAOIIOTAaEMBIX SIBJICHHM.
JKCIIEPUMEHTAIbH
ITocTraHoBKa OMBITOB I AEMOHCTpALUU
BIX  3a7ad  Ha
KJIaccy.
HJICHTU(DHUKAITHIO o
BrinonHenue npakTuyeckoii paboThl.
OPTaHHYECKUX |
HEOPraHUYECKUX
COCIUHECHUIN.
9. KoHntponbhas | Pemenue 3aianuii KOHTpOJIbHOW paOOTHI.
paborta Ne3
«BemectBa u HX
CBOICTBaY.
3aknrouenue | 1. 3axpemnenue u | PabGora ¢ pa3naTouyHbIM MaTepHAIOM.
(5u) CHCTeMaTH3alus Pemrenue 3amau.

3HaHUU 10 KypCy
xumunn 11 kimacca.

3aerHJ'IeHI/Ie 3HAHUM II0 TEME.

2. 3akperuieHue |
CUCTEeMaTU3alUs
3HaHUU 10 KypCy
xumun 11 kiacca.

Habmonenue 3a
YAUTEIISL.
OObscHeEHNE HAOTIOAAEMBIX SIBJICHUIA.
[TocTaHOBKA OMBITOB IS JAEMOHCTPAIIUN
KJIaccy.

BrinosnHeHne npaktuyeckoil paboThl.

ACMOHCTpalusIMHU

3. 3akperuieHue |
CUCTEeMaTH3alLUs
3HaHUU 10 KypCy
xumun 11 kiacca.

PaGora ¢ pa3naTouHbIM MaTEepPHATIOM.
Pemenue 3agauy.

3akperieHre 3HaHHH 10 TeMe.
IToaroroBka Kk KOHTPOJILHOM padoTE.

4. 3akperuieHue "
CHUCTEMATU3ALHS
3HaHUU 10 Kypcy
xumui 11 kacca.

Pabota ¢ pa3matouHbiM MaTepuagIoMm.
Pemenue 3amauy.

3akperieHue 3HaHu| 110 TEME.
IToaroToBKa K KOHTPOJIBHOM paboTe.

5. Hrorosas
KOHTpPOJIbHAs
pabora.

Pemenue 3amanuii KOHTPOIHHOW pabOTHI.
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