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IHosicuuTenLHAA 3aNIUCKA

Pabouass mporpamma mno xumunm s 10-11 kjmaccoB paspaboraHa Ha OCHOBE
denepanbHOrO TrocyaapcTBEHHOro obpa3oBatenbHOro crapaapra OOO, oOpa3oBaTelbHOMN
nporpammbl  MKOYVY  «bombiiecynadeHCKol cpeHed 0011eo0pa3oBaTeIbHON IIKOJIBI» U
IPUMEPHOM MPOrpaMMbl MO0 XMMHH, a TaK K€ HA OCHOBE aBTOPCKOM yueOHo nporpammsl O.C.
["abpuensna.

Ha 06ase mentpa «Touka pocra» obOecredunBaeTcss peaau3alus 00pa30BaTENbHBIX
IpPOrpaMM €CTECTBEHHO-HAYYHOH M TEXHOJOTMUYECKON HalpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBaHUSMH 3aKOHOJATEIbCTBA B cdepe o00pa3oBaHuid U C Y4ETOM
pexomennanuit denepanpHoro omeparopa ydeOHoro mpeamera «Xumus» . OOpazoBaTenbHas
nporpaMMa I03BOJISIET HHTEIPUPOBATh pPean3yeMble MOAXOAbl, CTPYKTYPY U COJCpXKaHUE TPU
opranuzaruu ooydenuss xumuu B 10-11 kaccax, BRICTPOCGHHOM Ha 0a3e JIr000ro u3 JOCTYIHBIX
yuebHo-MeToquueckux  komiuiekcoB  (YMK). Hcmonb3oBanume oGopynoBanusi «Touka
poctay rpu peanuzanuu ganHoi Ol mo3Bosnser co3nate yCaoBHS:

® AJId paCIUPCHUA COACPKAHNA IKOJbHOI'O XUMHUYCCKOT'O 06pa30BaH1/1;[;

. JUIS TIOBBIIICHUSI TIO3HABATEIILHOW aKTUBHOCTH OOYYAIONIUXCS B €CTECTBEHHO-
Hay4YHOM 00JacTH;

. JUI  Pa3BUTHS JIMYHOCTH pPEOEHKAa B Tmporecce OOYYCHUsT XHMHUH, €ro

CrocoOHOCTEH, (OPMUPOBAHUS H YAOBICTBOPEHHUS COIHAIBHO 3HAYMMBIX HWHTEPECOB U
MOTPEeOHOCTEH;

. UIsE pabOTBl ¢ OAAPEHHBIMH IIKOJbHUKAMH, OPraHU3allMd WX Pa3BUTUA B
pa3InYHBIX 00JIaCTsIX 00pPa30BaTEILHOM, TBOPUECKOW JACITEIBHOCTH .

OO01mast XapakTepuCcTHKA y4e0HOIro npeamera «XuMus»

XUMHSI KaK JJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK PacHpOCTpaHHia CBOE BIUSHHE Ha
BCE O0JIACTH YEJIOBEYECKOTO CYIIECTBOBAHMA, 3ajajla HOBOE BHJIEHHE MHpa, CTaia
HEOTHhEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIBTYphl, HEOOXOIUMBIM YCIOBUEM >KU3HU OOIIECTBA:
3HAHME€ XUMHUHU CIY)KUT OCHOBOM g (OpMHpPOBAaHUS MHUPOBO33PEHUSI YENIOBEKa, €ro
Ipe/CTaBICHUI 0 MaTepUabHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POpMUpYEMBIE XUMHUEH
NpeaACTaBJICHHUA O B3aUMOIIPCBpALICHUAX OHEPrUuu H 00 9BOJIIOLIMM BCUHICCTB B IIPHUPOAC,
COBpPEMEHHasi XMMUsl HalpaBiieHa Ha pelleHHe II00aIbHBIX MPOOJeM YCTOHYMBOIO Pa3BUTHUSA
YeJIOBEUEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, MHINEBOM U HDKOJOTMUECKOW OEe30MacHOCTH,
npo0JeM 3/IpaBoOXpaHeHHs. B ycloBUsIX BO3pacTarollero 3HaYeHUs: XMMUHU B KH3HH 0OlIecTBa
CYIIECTBEHHO TOBBICHJIACH POJIb XMMHUYECKOTO 00pa3oBaHMs. B miaHe comuamuzamiy OHO
SBISIETCA OJHUM M3 YCIOBUH (OPMHUPOBAHMSA HHTEIUIEKTa JMYHOCTH M TapMOHUYHOIO €€
Pa3BUTHA. COBpeMeHHOMy YCJIIOBCKY XHMMHWYCCKUC 3HAHHA H€O6XO}II/IMI)I JJIsA HpI/IO6peTeHI/I5[
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOO0Opa3HOW >KHM3HHM OOMIECTBA, Ui OCO3HAHHMS BAaXHOCTH Pa3yMHOTO
OTHOILEHHSI K CBOEMY 3/I0pPOBBIO U 3[JOPOBBIO IPYTHX, K OKpYy»Karolleid NpUpOJHOH cpeae, s
TpaMOTHOI'O MMOBEACHH IIPHU UCITIOJIB30BAHHUU PA3JIMYHBIX MAaTCPHATIOB U XUMHUYCCKHUX BCIUICCTB B
MOBCEHEBHOM XKM3HM XHMMHYECKOe O0pa3oBaHHE B OCHOBHOM MIKOJIE SIBIAETCS 0Aa30BBIM IO
OTHOIIEHUIO K CHCTEME OOIIero XMMHUYeCKoro oOpa3oBaHus. [1oaTOMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO pealu3yeT NpHUCyIIre OOIIeMy XHMHUYECKOMY OOpa30BaHHUIO KIIIOUYEBBIE
OEHHOCTH, KOTOPBIC OTPAXaAlT TOCYJapCTBCHHELIC, O6HleCTBeHHI)Ie U HWHIWBHUAYAJIbHBIC
NOTPeOHOCTH. DTHUM OIpeNeNseTcsl CYIIHOCTh oOuiei crpareruu oOy4deHHs, BOCHHTAHUS WU
pa3BUTHS 00YYAIOIIMXCS CPEeICTBAMHU yuyeOHOro mpeamera «Xumus». M3ydenue npeamera: 1)
CHocoOCTBYeT (POPMHUPOBAHMIO €CTECTBEHHOHAYYHOH KapTHHBI MHpa, JOCTHKEHHUIO OO0IIed u
(GYHKIIMOHATBFHON TPAaMOTHOCTH, JA€T BO3MOXKHOCTH JUIsI CAMOPA3BUTHS JIMYHOCTH. 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHE MBIIUICHNUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHOIN y4eOHOM AesITeNbHOCTH, SIKCIIEPUMEHTAIbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXO/JUMBIX KaK B TMOBCEAHEBHOHM XH3HH, TaK U B NPO(ecCHOHANBHON HesTeabHOCTH; 3)
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3HAKOMMUT CO CHELH(PUKON HayyHOI'O MBIIIJICHUS, 3aK/IaIbIBa€T OCHOBBI LIEJIOCTHOIO B3IJIsAAa HA
€IMHCTBO TPHUPOABI M UYEJOBEKAa, SBISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  HOAPOCTKOB; 4) cHocoOCTBYeT  (OpPMHUPOBAHUIO
LIEHHOCTHOTO OTHOILECHMS K €CTECTBEHHO-HAY4YHBIM 3HAHMSM, K IIPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOTMUECKOe 00pa30BaHHUE MOIPOCTKOB

Ha3Bannbie HampaBieHuss B OOy4EHHH XHMHUU OOECIIEUMBAIOTCA  CHEIM(PUKOI
COJIEp)KaHUsl IPEAMETa, KOTOPBIM SBISIETCA IEJAarOrM4ecKd aJalTUPOBAHHBIM OTPAKEHUEM
0a30BOM HayKM XMMHHU Ha OINpenena€HHOM 3Tarne €€ pa3BuTHs. Kypc XMMHUN OCHOBHOW IIKOJIBI
OpPUEHTHUPOBAH Ha OCBOCHUE OOYYalOIIMMUCS OCHOB HEOPraHMYECKOM XMMUU U HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAEIBHBIX 00BEKTaxX opraHmdeckoil xumun. CTpyKTypa coaep:KaHus
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojaxofa K ero umsydenutro. ConepxaHue
CKJIAJIbIBACTCS. U3 CUCTEMBI IIOHATUN O XMMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI ITOHATUN
0 XuMMHYecKoil peakuuu. OO6e 3TH CHUCTEMBl CTPYKTYPHO OPIraHM30BaHbl [0 IMPUHLUIY
IIOCJIEIOBATEIbHOTO Pa3BUTUS 3HAHMM HA OCHOBE TEOPETUYECKHUX IPEACTABICHUN pPa3HOIo
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO Y4Y€HHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHSA
nepuoanuyeckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHUS O CTPOCHUU
aToMa M XUMHUYECKOW CBA3M, NIPEJICTABICHUNA 00 3JIEKTPOIUTUYECKOM IMCCOIMAlUU BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUs PaCCMATPUBAKOTCS HA OCHOBE SMIIMPHUYECKH MOJYyYECHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHI K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOIO0 IIPUMEHEHUs U TMOIY4YeHHs U3y4aeMbIX BewlecTB Takas opraHusanus
COJIepXKaHUsl Kypca CHocOoOCTBYET MPEICTABICHUI0 XUMHUYECKOW COCTaBISAIONICH Hay4dHOU
KapTHHBI MHUpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuuBaeTcs BO3MOKHOCTh
it popMupoBaHus y 00y4aromuXcs IEHHOCTHOTO OTHOIICHHUSI K HAYYHOMY 3HAHHUIO U METOJaM
IIO3HaHMUA B Hayke. BakHO Taxke 3aMETHTh, YTO OCBOCHHE COACPXkKaHMS Kypca MPOUCXOAMT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroummii mup», «buonorus. 5—7
KJ1accel» U «Pusuka. 7 Kimacey.

Jlannasi oOpa3zoBarenibHas MporpaMMa 00€CIIeUnBAEeT YCBOSCHUE yUATUMUCS BaAKHEUIITNX
XUMHUYECKHX 3aKOHOB, TEOpPUH U MOHATUH; (OpMHUpPYET NpPEACTAaBICHHE O POJIM XUMHU B
OKPY’KaIoIlleM MHUPE U KU3HM 4esoBeKa . [Ipu 3ToM OCHOBHOE BHMMaHHUE YAENISETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeTojaM HuX ocyuiecTsieHus . OIHMM U3 OCHOBHBIX IPHHIIMIIOB
MOCTPOEHUS TPOrpaMMBbl SIBJSI€TCS NMPUHIUI JOCTYMHOCTH . ODKCIIEpUMEHTAJIbHbIE JaHHBIE,
MIOJIyYEHHBIE yUYaIIUMKCS MPH BBIITOJHEHUN KOJUYECTBEHHBIX OIBITOB, IO3BOJIIOT YUYaIMMCS
CaMOCTOATENIBHO [Ie]aTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . Iloaxoxasl, 3aJIOKEHHBIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3Jal0T HEOOXOJMMBbIE YCIOBHS JUIsl CUCTEMHOTO YCBOEHUS
yUYalIMMHCSl OCHOB HayKH, /Il 00ecreueHrs pa3BUBAOIIET0 U BOCIUTHIBAIOIIETO BO3IEHCTBUS
o0y4yeHMs Ha JIMYHOCTH ydauierocs . @opMupyemble 3HaHUsI JTOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOexAeHUI MIKOJIbHUKA, IEHTPAJIbHBIM SJPOM €r0 HAYYHOI'O MUPOBO33PEHUS .

Lean 1 0c00eHHOCTH U3YUYEeHUA Y4eOHOI0 NpeaMeTa

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH IpPH pealn3anuu o0pa3oBaTebHbIX
GyHkmii  mpenmera «XHUMUS» TPAAMLIUOHHO OTHOCAT (OpMHpOBaHHE 3HAHUI OCHOB
XUMHYECKOH HAayKH KakK o0OJactu COBPEMECHHOT'O €CTCCTBO3HAHMA, HpaKTH‘—IeCKOﬁ ACATCIIbHOCTHN
YeJI0OBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTYphl. 3ajada IpeaMeTa COCTOHT B
(GOpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHMM — BAXKHEUIIMX (PAKTOB, MOHSATHN, 3aKOHOB W
TEOPETUYECKHUX MOJOKCHUH, MOCTYIHBIX 00OOLIEHHH MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAYyKH, 3HAaHUHA O HAayY4YHBIX MC€TOJAaX H3YUCHHUA BCIICCTB U XUMUUCCKHX peaKHHfI, a TaKXE B
(opMHpOBaHNY M PA3BUTUN YMEHHUH M CIIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C MJIAHUPOBAHUEM,
Ha6HIOJIeHHeM U TPOBCACHUCM XHMHUUYCCKOI'O OKCIICPUMCHTA, CO6J'II-O)I€HI/IeM IIpaBuI
Oe3omacHOro oOpalleHHs C BELIeCTBAMHM B MOBCEIHEBHOM »W3HH. Hapsmy c¢ sTtuMm nenu
U3y4EeHUS IIpeaMeTa B IPOrpaMMe YTOYHEHbI M CKOPPEKTHUPOBAHbI C YYETOM HOBBIX
NPUOPUTETOB B CHCTEME OCHOBHOro oOmiero oOpasoBanusi. CeromHss B 0o0Opa3oBaHMHM 0CO00
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3HAaYUMOW MpPHU3HAETCS HAIPABJIEHHOCTh OOYYEHMsI Ha pPa3BUTHE W CaMOpa3BUTUE JIMYHOCTH,
dbopMupoBaHue €€ MHTEIUIEKTa U 001Iel KynbTypbl. OOydeHHEe YMEHUIO YYUTHCS U MPOIOIIKATh
cBOE¢ oOpa3oBaHHE CAMOCTOSITEIbHO CTAHOBUTCS OJHOW M3 BaXKHEHIIMX (YHKIUN yueOHBIX
IIPEIMETOB.

B cBs13u ¢ 3TUM npH M3y4YEHUU NpeIMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOLIEE 3HAUCHUE
IPUOOPETHN TaKUE LIETH, KaK:

* popMUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, FOTOBOM K caMO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSATHIO PEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIIOBUSAM KHU3HU;

* HaIlpaBJICHHOCTb OOY4YEHMs] Ha CHUCTEMAaTHUYECKO€ MPUOOIIEHUE YyYalluxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUS,
(OPMUPYIOIITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

» o0ecrieueHUE YCIOBUH, CHOCOOCTBYIOHIMX NPUOOPETEHHUIO OOYYAIOLIUMUCS OIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KJIHOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE JJISl PA3IMYHBIX BUAOB JACSITEIBHOCTH;

* bopmupoBaHNEC YMEHHI OOBSCHSATH M OIICHWBATH SIBIICHUS OKPYXKAIOMIETO MHpa Ha
OCHOBAHUU 3HAHWUM U ONBITA, TOJIYYEHHBIX [TPU U3YYEHUH XUMHUH;

* popmMupoBaHUe y 00yUYAIONINXCS TYMaHUCTHICCKUX OTHOIICHHUH, TOHUMAHUS IICHHOCTH
XUMHUYECKHX 3HAHUHM i1 BBIPAOOTKM SKOJOTHYECKH I€IecO00pa3HOro MOBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
cpenbl;

* Dpa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY MPOWIIS M HAITPABJIICHHOCTH JAILHEUIIIETO O0YICHHSI.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE
B cucreme oOmero o6Opa3oBaHus «XuUMUS» [pU3HAHA O0Os3aTENIbHBIM  y4E€OHBIM
OpeIMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBEHHO-Hay4HbIE
peIMEeThI». YYeOHBIM TUTAHOM Ha €€ m3ydeHue oTBeneHo 69 ydueOHBIX 4acoB — 1o 1 4 B
megemo B 10 1 11 kiraccax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus 0 rogaM 00y4eHUs
(mpakTuueckas 4acTh y4eOHOro coJiepKaHus npeamera yCHJIEHA
MaTepualbHOTEXHHUUECKoN ©0a3oii neHtpa «Touka pocra» / [ETCKOro TEXHONapka
«KBaHTOpHYyM», HCHOIB3yeMOro MJisi pealn3allud 00pa3oBaTeNbHBIX MPOrpaMM B paMKax
IpenoaaBaHus XUMUN).

10 KJIACC
Beeoenue (2 u)

Opranuyeckast XMMHSI — XUMHSI COEAMHEHUH yriepoaa. OpraHndyeckue BEeIecTBa, UX CBOWCTBA U
OTJINYUS OT BELIECTB HEOPTaHMYECKUX. ['pynmbl OPUPOAHBIX M CUHTETUYECKHUX COEIUHEHUM.
OcHoBHbIE nonoxeHus: Teopun A. M. bytiepoBa. ['omonoru. ['omonornueckuit psa. ['pymnmsl
IIPUPOJHBIX, UCKYCCTBEHHBIX U CHUHTETUYECKUX COCIUHEHUN.

Yeneeooopoowvl u ux npupoonvie ucmounuxu (11 u)

[Tpuponusrii ra3. YrmeBogoponasl. [IpenenpHbie yriieBogopoasl — ankanbl. OOmas (opmyna
AJIKaHOB, MPABWJIA COCTABJICHNS HAa3BaHWW ankaHOB. MexyHapoaHas HoMeHknatypa MIOITAK.
®dusnueckue CBOMCTBA AIKAHOB, MX 3aBUCHUMOCTb OT COCTaBa UX CTpOeHUsA. XHMMHYECKUE
CBOMCTBA: TOpEHUE, raJOreHUpoOBaHue U Aeruapuposanue. [lonyyenue ajkaHOB U3 IPUPOJIHOIO
raza u Hegtu. [Ipumenenue.



HemnpenenbHapie yriaeBogopoabl. DTUJIEH — TOHATHE O T-cBsi3u. OOmias ¢opMyna aaKkeHOB,
XapaKTepUCTHKa ankeHoB. [IpaBuia Ha3BaHUS AJIKEHOB IO MEXIYHApOJHOW HOMEHKIATYpE.
Bunapl nzomepun ankeHoB. u3znueckre CBOWCTBA aIKEHOB. XMMUYECKUE CBOMCTBA HA MPUMEPE
ATWIIEHA: PEAKLUHU NPUCOECIUHEHUS, KAUECTBEHHbIE DPEAaKIMM Ha JBOHHYIO CBs3b. Peakuuu
noauMepusanuu u noiaudTwieH. [lomydyeHue »3TwieHAa M €ro IpuUMEHEHue. AJIKaJIUEHBI.
byranuen-1,3. Xumuyeckue CBOWCTBA: peaKUUU MNPUCOCAMHEHHUs, mnoJumepuzanuu. Kayuyk
OyraaueHoBblil. [lomyueHne cuHTeTHYECKOro Kayuyka OyTaaueHoBoro metona JleGenesa.
Ankunbl. AuetwieH. OOmias ¢opmyna ajlkMHOB, MpaBHJIa Ha3bIBAHHUS IO MEXIYHAPOIHOU
HOMEHKJIaType. Bunabl m3omepuun, nojiydeHHE aleTWIeHa U €ero npuMeHeHue. duznueckue
CBOICTBa aJKMHOB Ha IpuMepe aueTwieHa. KauecTBEHHbIE peakUuu Ha  AJIKUHBL.
[ToIMBUHUIXTIOPUA, €r0 CBOWCTBA U NMPUMEHEHHE. APOMaTUYECKUE YIIEBOAOPOIbl HA IPUMEPE
6ensona. CoctaB MOJIEKyJbl, CTpYKTypHbIe (popmynsl Kekyne u coBpemennas. [lomydenue u
cBoiictBa OeH30mna. Ilpumenenue OeH3ona. IlpupojaHblE MCTOYHHMKHM YIJIEBOAOPOJOB, HX
nepepabotka. Ileperonka u kpekuHr HepTH. beH3uH: OKTaHOBOE UYMCIO OEH3MHOB.
OpakIMOHHAs TEPEeroHKa, WU PEeKTH(PHUKAIUS. ['eneTnueckass CBsI3b  YIVIEBOJOPOJOB.
VYcraHoOBiIEHHWE  NPUYMHHO-CIEACTBEHHOM  CBSA3M  MEXAY CTPOCHHMEM, CBOWCTBAaMU U
npuMeHeHrneM. CXeMbl TeHETHYECKOM CBSI3H YTJIEBOIOPOIOB.

Kucnopoo- u azomcooeprcawgue opzanudeckue coeOuHeHus u ux npupoonsvie ucmounuxu(18
4)

OyHKUMOHATIbHAs TUAPOKCHWIbHAA rpynna. [IpeaenbHbie ogHOaTOMHbIE crniupThl. M3omepus u
HOMEHKJIaTypa cnupToB. [IpuMeHeHre u nojiyueHue cnuptoB. [loirydenne 3TaHosa u3 3TujieHa u
TJIIOKO3bl.  XMMHMYECKHE CBOWCTBA CIHUPTOB: TOPEHUE, B3aUMOACHCTBUE C HATPHUEM,
neruaparanus (BHyTPUMOJCKYISIPHASI U MEKMOJIEKYIISIpHAs ), OKUCIICHUE B aJIbJCTU/IbI, PEAKIUS
srepudukanun. Gusnonorndyeckoe NEUCTBUE CIUPTOB HA OPraHU3M YelioBeka. MHOTOaTOMHBIE
CIUPTBl Ha mpumepe TriulepuHa. KauecTBeHHas peakuuss Ha riMlepuH. [IpumeneHue
MHOTOAaTOMHBIX U OJHOATOMHBIX cnupToB. CocTaB MoOJeKynbl. B3auMHOe BiusiHME aromMa B
MoJleKyne ¢eHoNla; ero XuMudeckue cBoiicTBa. llomyuenue ¢eHona U3 KaMEHHOTO YTJIS.
KokcoBanue xamennoro yrius. [Ipumenenue denona. OxpaHa okpyxaromieil cpeasl oT geHoma.
Anpneruapl U KeTOHBI. AtieToH. [lomyueHnne anpAeruoB: OKMCIECHUE CIUPTOB. DopManbaeru.
VkcycHbI  anmpiaerusl. XUMHYECKHME CBOMCTBA  ajbJIETUIOB: KAYECTBEHHBIC PEAKIIHH,
ruapupoBanue. KapOokcunbhas rpynma. KapooHnoBeie kucioTsl. [IpenenbHbie 0IHOOCHOBHBIE
KapOOHOBBIE KHCIOTHL. HemnpeaenbHble KapOOHOBBIE KHCIOTHI: OJCHMHOBAasT M JIMHOJIEBAS.
MypaBbuHasg U yKCyCHas KUCIOThl. DU3ndecKre CBOMCTBA KapOOHOBBIX KHCIOT. XUMHUYECKHE
CBOICTBa KapOOHOBBIX KHCJOT: OOIIEKMCIOTHBIE U crnenuduueckue. Briciime kapOOHOBBIE
KHUCTIOTHI — CTEApPUHOBAs M MAIBMUTUHOBAS, UX CONU — MblIa. CIoKHBIE d(UPHI: HAXOXKICHHE B
npupoae u npuMeHeHue. Peakmus srepudukanuu. Kupel. XUMUYECKHE CBOWCTBA KHUPOB:
TUAPUPOBAHUE PACTUTENBHBIX Macell, TUAPOJIN3, OMBUICHHE. YTIEBOJABI, UX Kiaccu(uKarius.
CoctaB M CTpO€HHME TIIIOKO3bl. [JIFOKO3a — aIbIEruAOCIHpPT, €€ XWMHYECKHE CBOMCTBA.
IIpumenenne rmroko3el.  Ppykro3a. [lucaxapupabl: caxapos3a, JIAKTO3a W MaJIbTO3a.
[Tonucaxapuapl: KpaxMall U HeJuTro03a. Peakuns nonukoHaeHcau. KauecTBeHHas peakius Ha
KpaxMmai. ['eHeTnueckas CBsSI3b MEXY KJacCaMH OpPraHUYEeCKUX coenuHeHuil. Maentuduxarms
OpraHWYECKUX COeNMHEHMU. PacueTsl mo ypaBHeHHSAM peakuuid. AMUHBI. CTPOEHHE MOJEKYIL.
Awmunorpymnmna. Knaccudukanus amuHoB. Dusnueckue W XHMHYECKHE CBOMCTBA aMHHOB.
AnunuH. [lonmyyeHue W mnOpUMEHEHHE AaHWIMHA. AMHHOKHUCIOTHL. XUMHUYECKHE CBOWCTBA

AMHUHOKHUCIIOT! B3aHMOJICHCTBHE C KHUCJIOTaMH, OCHOBAHUSIMU, CIIMpTaMu, pCaKkuus
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nonukonaeHcanuu. Ilentuanas cBs3b. [IpuMeHeHMe aMHUHOKHCIOT. benku, uX CTpyKTypa.
XuMuueckue CBOMCTBA  O€NKOB: JIeHATypalus, THAPOJIM3, KAYECTBEHHbIE PEaKIIMH.
Buonornueckue ¢ynkunn OenkoB. Hyknemnoswsie xucnots: JHK, PHK, wux QyHxmum.
buorexnonorusa. I'enHas uHxkeHepus. ['eHeTMyecKas CBs3b MEXAY KIACCAMU OPraHUYECKUX
BEILIECTB. 3aKpeIUICHUE 3HaHUM 110 TeMe. Perienue pacyeTHbIX 3a/1ay.

Hckyccmeennvle u cunmemuyeckue noaumepul (2 u)
Cunrernueckue nonumepbl. CTpyKTypa MaKpOMOJIEKYJI MOJMMEPOB: JIMHEHHAs, pa3BETBICHHAs
u npoctpancTBeHHas. [lonwdtunen. Ilomunponmien. Cunrernyeckue BosiokHa. CTpykTypa
CUHTETHUYECKUX BOJOKOH. CHHTETHYECKHE KaydyKd: OOLIero M CHEIHAJIbHOTO Ha3HAYEHUS.
TepMopeakTUBHBIE U TEPMOIUIACTUYECKHUE TTOTUMEPHI.

3aknrouenue (2 u)

[loBropenre u 3akperieHue 3HaHUM 1o TemaMm: «Kiacchl OpraHMYecKHX COEIUHEHUI,
«XuMHuYeckue CBONCTBa OpraHUYEeCKUX COEIMHEHUI. Pewenne YpaBHEHU,
AKCIIEPUMEHTANIbHBIX 3a/1a4. [I0AroToBKa K UTOrOBOM KOHTPOJIHLHOM padoTe.

11 KNIACC

Cmpoenue eéewgecmea(ll u).

Pa3Butne mnpexacraBieHuil o cTpoeHMHM aToMa. Mopenu CTpOEHMsI aToMa. JIEeMEHTapHbIE
YaCcTUIBI: TPOTOH, AJIEKTPOH, HEHTPOH. DHEpreTndeckuid ypoBeHb. OpOuTaNlb, JIEKTPOHHBIC
oOnaxa.

OTkphITHE 3aKOHA U CO3[IaHUS TIEpUOANYECcKOi cucTembl. [lepuoanueckuii 3aKoH B CBETE yUEHUS
O CTPOEHMM aTOMOB. 3HAU€HUE IEPUOJUYECKOM CHUCTEMBI M mepuoisl cuctemsl .U
Menpneneesa.

KatnoHs! ¥ aHWOHBI, MOHHBIE KPUCTAIUIMUECKHUE PEIIETKH. DIEKTPOOTPULATEIbHOCTD, MOJIIpHAs
U HemnoJisipHasi KoBaJIeHTHas cBsi3U. OOMEHHBIH U JOHOPHO-OOMEHHBIM MEeXaHU3M 00pa3oBaHUs
KOBaJIEHTHOM CBsI3U. MOJIEKyIsIpHbIE U aTOMHBIE KPUCTAIIINYECKHE PEIIETKH.

OcoOeHHOCTH CTPOEHHS aTOMOB MeTajula. MeTramindyeckass XMMUUEcKas CBsI3b, METaNInyecKas
KpUCTAJIIIMYECKAs pemeTka. MexxMoneKyspHas 1 BHYTPUMOJIEKYJISIpPHAs: BOAOPOJHAs CBSI3H.
[Toumeps! IPUPOAHBIE, UCKYCCTBEHHBIE U CUHTEeTHYECKHE. [lnacTMaccel, BOJIOKHA, KaydyyKu U
HEOpPraHUYECKUE TIOJUMEPSI, UX MpeAcTaBuTenu. [lonydeHne u npuMeHEHNE TIOJIUMEPOB.
OcobeHHOCTH cTpoeHHs Ta30B. MomsipHblii 00beM ra3zoB. Cmecu razoB — BO3JYyX, HPUPOAHBIH
ra3. [IpeacraBureny ra3oo0pa3HbIX BELIECTB: BOAOPOJ, KHCIOPOJ, YIJIEKHCIBIM Ta3, U T.A. UX
noJiyueHue, coorpanue, pacriosHaBaHHe.

Bona, ee Owonornueckas ponb. Kpyroopor Boasl B mnpupose. I[IpuMenenwe BOIbI B
IIPOMBIIIJIEHHOCTH, CETLCKOM XO03s1iicTBe U B ObITY. JKecTkocTh BoJbl. BpeMeHHas u mocTosiHHAs
KECTKOCTh BOJIBI M CIOCOOBI ee ycTpaHeHus. Kucnble comu. MunepanbHble BOAbI. Kuakue
KPUCTAJIJIBI, UX UCIOJIb30BAHUE.

Kpucrannuueckue u  amop¢Hble  BemiectBa.  [IpumeHeHne  aMOp(HBIX  BEIIECTB.
OTHOCHUTEIBHOCTD HEKOTOPBIX XUMUYECKUX TTOHATHH.

Hucnepcusie cuctembl. Kiaccupukanuss AMCIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSHHUIO.
OMyJbCUHU, CYCIIEH3UH, a3PO30JIU, T€JIH, 30JI1, KOAryJysius, CHHEPE3uC.



3aKOH TOCTOSHCTBAa COCTaBa BemiecTB. MaccoBass U OObEMHasi TN KOMIIOHEHTOB CMECH.
MaccoBasi 10711 PacTBOPEHHOTO BEIECTBA, IpUMeEcCEd, MNPOJIyKTa peakuuu. MoispHas
KOHLICHTpanus.

[ToBTOpeHNE © 3aKpelyieHWe 3HAHUN 1O TeMe, PEIICHHE OHKCICPUMEHTAIbHBIX 3a7ad Ha
HAXO0XJICHHE MAacCOBOM ¥ OOBEMHOW [IOJIM BEIIECTBA B KOMIIOHEHTaX cMmecu. PemeHue
YPaBHEHHI pEaKIUil ¢ Pa3IMYHBIMUA TUMIAMH XUMHUYECKOH CBsi3u. [1onroToBKa K KOHTPOJIBHOU
pabore.

Xumuueckue peaxyuu(8u)

XUMHUECKUE PEaKLUU WIM XUMHUUYECKUE SBICHUA. AJIOTponus. AJJIOTPONHbIE MOAU(PUKALUN
yriepoja, cepsl, hocdopa, osoBa u kuciaopoaa. M3omepsl. M3omepus. Peakunn nzomepusanum.
[TprurHBI MHOrOOOpa3us BELIECTB: aJNIOTPOIUS U U30MEpUsl.

Peakiuu coenHeHus, NpUCOEANMHEHUS, 3aMeILeHUs], peakunu oomeHa. [IpaBuno bepronue. Ox30-
U SHAOTEpMHUYECKHE peakiud. TeroBod 3PdeKkT XMMu4eckux peakuuid. TepMOXHMHYECKue
YpaBHEHUS.

CxopocTb XxuMu4eckoi peakuuu. ['oMorenHsle u rereporeHHble peakiuu. GakTopsl, BIUSIONINE
Ha CKOpPOCTh xuMmHuueckoi peakmuu. IlpaBuno Ban-Todpda. Depmentsr. WuruOuTOpEL.
HeoOpatumple u oOpaTuMble peakiuu. Xumuueckoe paBHoBecue. Ilpunnum Jle Illarenswe.
VYcnoBus cMmeleHus paBHOBecHs. BbIOOp oNTUMAaIbHBIX YCIOBHM.

Ponp Bonbl B mpeBpamienun BemniecTB. Kiaccugukanus BelecTB MO PacTBOPUMOCTH B BOJE:
pacTBOpUMBIE, MajOpacCTBOPUMBIE M IPAKTHUECKH HEPACTBOPUMBIC. OJIEKTpoJuThl. CTENneHb
AIIEKTPOJIMTUYECKONW nucconnanuu. [waponus oOpatuMmeiii U HeoOpatumbii. ['miaponus
OpPraHUYECKUX BEILIECTB, IICJIOYHOW TUAPOIU3 KUPOB.

Crenenp okucnenus. OrmnpeneneHue CTETIEHW OKUCIEHUS 1o (opMyie COCTUHEHHS.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIh U BOCCTAHOBUTENb. JJIEKTPOJINU3 —
KaK OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIN IIpOILECC. DJIEKTPOJIU3 PacIUIaBOB M PACTBOPOB  Ha
npuMepe xaopuaa Hatpus. [IpakTudyeckoe NpUMEHEHHE DIIEKTPOIINA3a.

PemeHne »OKCIIEpUMEHTANBHBIX 3a4ad IO TEME: peaklUUu 3aMEeLIeHUs, IPUCOCIUHEHHUS,
THJIPOJIN3, OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiiu. [ToaroToBka k mpoBepouHoii pabore.
Pemenne skcnepuMeHTaNbHBIX 3ajjad IO TeMe: XHUMHYECKOe paBHOBEcHE, OOpaTHUMble U
HeoOpaTUMblE peaklMM, JJIEKTpoJiuTHYecKass aucconuanus. I[loarotroBka K NpoBEpOUYHON
pabore.

Bewecmea u ux ceoiicmea (9 u)

BzaumopeiictBue MeTayuioB € HEMETaJUIaMH, BOJIOW, pPacTBOpaMH KHUCJIOT U  COJIEH.
DNEeKTPOXUMUYECKUNA  psAJl  HANpPSOKEHUM — METaioB.  B3auMopeiicTBue  MeTaioB ¢
OPraHNYEeCKHMU BEIIECTBAMH.

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

®usnyeckue cBoilicTBa HeMeTauioB. OKHCIUTENbHBIC M BOCCTAHOBHUTCIBHBIC CBOICTBA
HemeTaioB. CpaBHUTENbHAs XapaKTEPUCTUKAa TallOTEHOB Kak HauOoliee  THIMYHBIX
MIPEACTABUTENEN HEMETAIIOB.

Knaccudukanus kucnor. Xummudeckue cBoicTBa kuciaor. OcoOble CBOMCTBA a30THOM U CEpPHOM
kucnort. [losydeHue u npuMeHeHrne KUCioT.

OcHoBaHusl, nx Kiaccudukamms. XUMHUYECKHE CBOWCTBA OCHOBaHWM. PeleHne XWMHUYECKHX
ypaBHEHUH B3aUMOJICVCTBUSI OCHOBAHU C IPYTUMU XUMHUYECKUMHU IJIEMEHTAMH.



Knaccudukanust comeit: cpeaHue, KUCIbIe, OCHOBHBIC. XHMHYECKHE CBOHCTBAa COJICH.
[IpeacraButenu coseit u ux 3HaueHue. KauecTBeHHbIE peakIiMy HAa KATUOHBI U AHUOHBI.
[ToHssiTHE O TEHETHYECKOW CBSI3M M TEHETUYECKHX psAdax. [ €HEeTHYeCKHl psia  MeTaa.
['enernyeckuii psan Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO psifia B OPraHUYeCKOW XUMHUH.

3axnrouenue (6 u)
Pemienne skcriepuMeHTaNBHBIX 3a7ad. 3akpervieHue MpoinenHoro martepuana. [loaroroBka k
WUTOTOBOW KOHTPOJILHOH paboTe.

Ilnanupyembie pe3yabTaThbl 0CBOEHHUS Y4eOHOI0 NMpeaMeTa

Jluunocmuvie  pesyromamot  Q0yuarwwuiica  NOJAYYUM  BOIMONCHOCHL 0N
dopmuposanua credyrouwux ruunocmuvix YY/I:

o OonpeaAcICHUE MOTUBal U3YUCHUA yLI€6HOl"O Marcpuraia,

° OLCHUBAHHUEC YCBAaMBACMOI'O yqe6H0ro Marcpuajia, HMCXOAd U3 COLUAIIbHBIX U
JIMYHOCTHBIX HGHHOCTGI‘/'I;

° IOBBIIICHHUE CBOCTO O6pa3OBaTCJII)HOFO YPOBHA M YPOBHA T'OTOBHOCTH K
HN3YUCHUIO OCHOBHBIX UCTOPUYICCKUX CO6BITI/II71, CBA3AaHHBIX C Pa3BUTUCM XHUMHH U O6IJ_[CCTBa;

° 3HAHUC ITPAaBUJI TIOBCACHUA B HpGBBbIHaﬁHLIX CUTyalluiX;

® OILICHMBAHKE COIMAJIbHON 3HAUUMOCTH HpO(i)CCCPIﬁ, CBA3aHHBIX C XHMHeﬁ;

° BJIaACHUC IIpaBHUJIaMH 0e3011aCHOTO 06pa1ueH1/1;1 C XUMHYCCKHMHU BCIICCTBAMHU H

O60py,I[OBaHI/IeM, IIPOABJICHHUC 9KOJIOTUYECKOM KYJIbTYPHI .

Memanpeomemmboie pe3yiomamol

PeryasitTuBHbIe

Obyuarowuiicss NOAYYUm 803MONCHOCMb 0 POPMUPOBAHUS CLEOVIOUWUX PeSYNAMUBHBIX
YViI:

. [enenojaraiie, BKIIOYas IIOCTAaHOBKY HOBBIX IeJield, mpeoOpa3oBaHUe
MPAKTUYECKOW 3a7auyd B TMO3HABATEIbHYIO, CAMOCTOSTENbHBIA aHANM3 YCIOBUM TOCTHIKEHHS
[eId Ha OCHOBE Y4Y€Ta BBIICICHHBIX YYHTEIEM OPHEHTHPOB JEHCTBUS B HOBOM Y4eOHOM
MaTepuane;

® IJIAHUPOBAHUC ITYTU JOCTHIKCHUSA Heﬂeﬁ;
. yCTaHaBIIEHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHUE aJbTEPHATUBHBIX CIIOCOOOB
JIOCTYOKSHHS 1IeJIM U BBIOOp Hambosiee 3(hPeKTUBHOTO cr1ocoba; © yMEeHHe CaMOCTOSITEIIbHO

KOHTPOJIMPOBATh CBOE BPEeMsI U YIPABIATh UM; * YMEHUE MPUHUMATh PEIIeHUsl B MPoOIeMHON
CUTYallNH;

. MOCTAaHOBKAa Y4YeOHBIX 3a/ay, COCTABJIIEHHWE TIUIaHA U TMOCJIEI0BaTebHOCTH
JIEHCTBHIA,

. OpraHu3aIys paboyero MecTa Mpy BBHITOJTHEHUU XUMUYECKOTO IKCIIEPUMEHTA,

. MIPOTHO3UPOBAHUE PE3yIbTATOB O0yUEHHUsI, OIICHMBAHWE YCBOCHHOT'O MaTepHala,

OlLIEHKa KayecTBa M YpOBHS NOJYYEHHBIX 3HAHUI, KOPpEKUHs IUIaHa U crnocola AeWCTBUS MpU
HeoOxoaumocTH . [lo3HaBatenbHbie OOyYaromuiics TOTYYUT BO3MOXKHOCTD 17151 OpMHUpPOBaHUS
CIEAYIOLIMX MTO3HaBaTeNbHbIX Y'Y /I:

. TIOWCK U BBIZICTICHHE HHPOPMAIINH;

. aHaJU3 YCIOBHI M TpeOOBaHMM 3a1a4H, BHIOOpP, COMOCTAaBIECHHE U 00OCHOBaHME
crioco0a perIeHus 3aa9H;

. BbIOOp Hambosee (P(PEKTUBHBIX CIOCOOOB pEIIeHUs 3a/a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHH;

. BBIJIBUKEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKHy;
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® CaMOCTOATCIIBHOC CO3JaHHUEC aJirOpUTMa ACATCIBHOCTH IIPU PCIICHHUUN HpO6J’I€M
TBOPYCCKOT'O U MOUCKOBOI'O XapaKTECpa,

. YMEHHS XapaKTEepHU30BaTh BEIECTBA 10 COCTAaBY, CTPOCHUIO U CBOICTBaM;

® ONMCHIBAHNE CBOMCTB: TBépIILIX, KUIKUX, Fa3006p3,3HLIX BCIICCTB, BBIJACICHUC UX
CYIIECTBEHHBIX PU3HAKOB;

. n300pakeHre cOCTaBa MPOCTEHIINX BEIIECTB C MTOMOIIBbIO XUMHUECKUX (HopMyT U
CYIIHOCTH XMMUYECKUX PEaKIUi C MTOMOIIbI0O XMMHUYECKHX YPaBHEHUH;

. NpoBe/IeHUE HAOIIOJCHUH, ONTMCAHNE TIPU3HAKOB U YCIOBUHM TEUCHUS XUMUYECKUX

peaKIuii, BHITOJHECHUE XUMHUYECKOT0 IKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHAaJIM3a HAOIIOCHUN
32 DKCHNEPUMEHTOM, DEIICHUE 3aJa4, TMOJy4YeHUEe XUMHYECKOH HH(OpMAUU W3 Pa3THIHBIX
UCTOYHUKOB,;

. YMEHHE OpPraHU30BbIBATH UCCIICIOBAHUE C IEIbIO TIPOBEPKH TUIIOTE3;

. YMEHUE JIeNIaTh YMO3AKITFOUEHHS (MHAYKTHBHOE ¥ 110 aHAJIOTUH) U BBIBOJIBI,

. YMEHHE OOBEKTHBHO OIEHWBATh WH(MOPMAIIMIO O BEMIECTBAX M XHUMHUYECKUX
nporieccax, KpUTUIECKH OTHOCHTBCS K TICEBIOHAYYHOW HHPOPMALIUH.

Kommynurkamuenuie

Obyuarowuiica  nomyuum  603MONCHOCMb Ol (QOpMUPOBAHUS  CNLeOYIOUUX
Kommynuxamusnvix YV/I:

® IMOJIHOC M TOYHOC BBLIPAKCHHC CBOUX MBICIICH B COOTBETCTBHUH C 3ajadyaMu M
YCJI0OBUSAMH KOMMYHUKAIIUW;
® AZICKBATHOC HCIIOJIb30BAHUEC PCYUYCBLIX CPCACTB IJId Y4YaCTHUA B IOUCKYCCUU H

apryMEHTalluu CBOCH MO3UIUH, YMEHHE MPEICTABIATE KOHKPETHOE COIEPIKaHUE C COOOIICHNEM
€ro B IMMCbMEHHOU 1 YCTHOU (hopme, ompesiesieHrne cnocob0B B3auMOIEHCTBHS, COTPYIHIUYECTBO
B TIOMCKE ¥ cOope nH(pOpMaInu;

. orpezeneHue crnoco00B B3aWMOJAEUCTBUSA, COTPYIHHYECTBO B IMOUCKE U cOope
uHpOpMaLUK, YYacTHEe B JHUaliore, IUIAHWPOBAaHHE OOLIMX CIIOCOOOB palOTHI, MPOSBICHUE
YBaXUTEIBHOTO OTHOUIEHUS K IPYTrUM y4aluMcCs;

. ONMCAHUE COJAEPAaHMS BBIMNOIHSAEMBIX IEHCTBUI C LEIbI0 OPUEHTUPOBKH B
IIPEIMETHONIPAKTUYECKON JEATEBHOCTH;

. YMEHMsI YUUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHALMHU Pa3IUYHBIX
MO3ULUI B COTPYIHUYECTBE;

. dbopMynupoBaTh COOCTBEHHOE€ MHEHHE U TIO3UIIUI0, AapPTyMEHTHPOBaTh U
KOOPJMHUPOBaTh €€ C MO3UIMSIMU MApTHEPOB B COTPYJHMUYECTBE NPU BBIPAOOTKE OOILIEro
pelIeHNs B COBMECTHOM J€ATEIbHOCTH;

. OCYIIECTBIIATh  B3aUMHBIA KOHTPOJIb M  OKa3blBaTb B  COTPYJHUYECTBE
HEO0OXOANMYIO B3aUMOIIOMOIIIb;

. IUTaHUPOBaTh OOIIME CIOCOObI PabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHUIO,
OLICHKY JAeHCTBUI MapTHEPA, YMETh YOSK1aTh;

. UCIOJIb30BaTh aJIeKBaTHbIE S3bIKOBBIE CPEJICTBA JJIsI OTOOPAKEHUSI CBOMX UYBCTB,
MBICJIE, MOTUBOB U TOTPEOHOCTEHN; 0TOOpakaTh B peuu (OmHcaHue, OOBSICHEHUE) COACpIKaHUE
COBEpILIAEMbIX JIeHCTBUM, Kak B (OopMe I'pPOMKON COLMANIM3UPOBAHHOW peyH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHUKAaTUBHYK) KOMIIETEHIUIO, MCIOJB3YSl CPEICTBA YCTHOW H
MUCbMEHHOW KOMMYHHMKAlMd TpU paboTe ¢ TeKkcTaMu Yy4yeOHHMKa U JONOJHUTEIbHON
JUTEPaTypOl, CHpPaBOUYHBIMU TaOJMIIaMH, MPOSABIATH FOTOBHOCTh K YBAXXCHHMIO MHOM TOUYKU
3peHus npu 00CYKIECHUH PE3yJIbTaTOB BHIITOJIHEHHON paboThI.

Ilpeomemnvimu pesynomamamu uszyuenus npeomema «Xumusa» ¢ 10 knacce
AGNAIOMCA Ce0YIOuUe YMEHUA:
1. B mo3HaBarenbHOU chepe:



JaBaTh ONpPENEICHUS U3YYEHHBIX MOHATHH: «XUMUYECKHU IJIEMEHT», «aTOM», «HOH,
«MOJICKYJIa», «IPOCTHIC U CIIOXKHBIC BEIIECTBA», «BEIIECTBO», «XUMUYECKas (opMyIay,
«OTHOCUTENbHAs  aTOMHAas  Macca», «OTHOCUTEIbHAs  MOJEKYJsIpHas  Maccay,
OpraHWYECKHE BEIIECTBA, UX KiIaccH(UKAIMs U HOMEHKJIATypa, CBOMCTBA, MOJIyYCHUE U
IIPUMEHEHNE; H30MEpHUsl, T'OMOJOTHUA,IIOIUMEPBI, THUIBI XWMHYECKHX OpPraHUYECKHX
peakuuii u zip.

onucaTh  JIEMOHCTPAalMOHHBIE W  CaMOCTOATENIbHO  IPOBEICHHBIE XMMHUYECKHE
AKCIIEPUMEHTBHI;

ONUCHIBaTh U PA3IMYATh U3YyUYEHHBIE KJIACChl OPTAHMYECKUX COCOUHEHUN, XUMUYECKUE
peakiuy;

KJIaCCU(UIIUPOBATH N3YUEHHBIE OOBEKTHI U SIBIICHUS;

JeNaTh BBIBOABI M YMO3AKIIOUCHUS W3 HAOMIOJNCHUA, H3yYECHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YYECHHBIX BEUIECTB IO AHAJIIOTHM CO
CBOMCTBAMM M3YyYEHHBIX;

CTPYKTYpUPOBATh M3YYECHHBIN MaTepHall U XUMHYECKYI0 HH(POpMAIMIO, TIOTYyYEHHYIO U3
JIPYTUX UCTOYHUKOB;

MOJICJINPOBATh CTPOCHUE OPraHUYECKHUX BEILIECTB.

2. B IEGHHOCTHO — OpPUEHTAIMOHHOH cdepe:

AQHAIM3UPOBATh U OLIGHHWBATH IMOCIEACTBUS I OKpYXKarouieil cpeabl OBITOBOM H
IIPOM3BOJICTBEHHOM JIEATEIHLHOCTH YEJIOBEKA, CBA3aHHOU C IepepaboTKON BEIIECTB;

3. B tpyznoBoii cdepe:

MIPOBOJIUTh XUMUYECKHUM SKCTIEPUMEHT;

4. B cepe Oe3omacHOCTH KUZHEACSITETLHOCTHU:

OKa3bIBaTh MEPBYIO MOMOIIb ITPH OTPABIICHUSIX, 0KOTaX U JPYTHX TpaBMaXx, CBI3aHHBIX C
BElIeCTBaMHU U J1a00paTOPHBIM 000PYJOBAHHEM.

YdeHuk HAy4YuTCH:

o Ha3vléamp U3yYCHHbIE BEUIECTBA N0 «TPUBUAILHON» UM MEXIYHAPOIHOU
HOMEHKJIAType;

o onpedenamp’. BATICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUII
XUMUYECKON CBSI3U B COCAMHEHUSX, 3apsi/l MOHA, XapaKTep CPebl B BOTHBIX
pacTBOpaX HEOPraHUYECKUX COEAMHEHUH, OKUCIUTENIb U BOCCTAHOBUTEND,
MIPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM KJIacCaM OPTaHUYECKUX COCTMHEHHUI;

o Xapaxmepu306amp. 3JIEMEHTHI MATIBIX MIEPUOJIOB M0 UX MOJOKEHUIO B
nepuoanueckoi cucreme J1.1.MenzaeneeBa; o0mue XuMUIECKHE CBONCTBA
METaJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTaHUYECKUX
COCIMHEHUH; CTPOECHUE U XUMUYECKHNE CBOMCTBA M3yUYEHHBIX OPTaHUYECKUX
COCJIMHEHU;

o0  00BACHAmMb . 3aBUCUMOCTbH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOECHMS; IPUPOTY
XUMUYECKOH CBSI3U (MOHHOM, KOBAJICHTHOM, METAJLTHYCCKOH ), 3aBUCHUMOCTh
CKOPOCTH XMMHUUYECKOU PEAKIIUH U MOJOKEHUS XUMUYECKOTO PAaBHOBECHUS OT
pa3IN4YHbIX (HaKTOPOB;

O GbINOJIHAMb XUMUYECKUI IKCREPUMEHM TIO PACITO3HABAHUIO BAKHEUIIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

o HpPO8OOUmMB CAaMOCTOSTENbHbBIN MOUCK XMMUYECKON NH(POPMAIUH C
MCIIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX U3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHEeTa); HCI0Ib30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUU AJIs1 00pabOTKHU U Mepeayil XUMUYECKOM
uH(pOpMaIIMKU U €€ MPeICTaBIeHHs] B pa3INYHbIX (opMax;

Y4yeHuk MOJYYIUT BO3MOKHOCTb HAYIUTHCH:
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BBIIBUTaTh W MPOBEPATh HKCIEPUMEHTAIbHO THIOTE3bl O XHWMHUYECKHMX CBOMCTBaX
BEIIIECTB Ha OCHOBE X COCTaBa M CTPOCHHSI, UX CIIOCOOHOCTH BCTYNAaTh B XMMHYECKHE
peaxiuu, 0 XapakTepe U NPOAYKTax pa3InyHbIX XUMHUUYECKUX PEaKIIHii;

XapaKTepu30BaTh BEUIECTBA [0 COCTAaBY, CTPOEHUIO M CBOWCTBaM, YCTaHABIUBAaTh
MPUYMHHO-CJIEICTBEHHBIEC CBSI3U MEKIY JaHHBIMU XapaKTePUCTHUKaMH BEIlIECTBa;
COCTaBJIAITh MOJIEKYJIIPHBIE U IIOJHBIE MOHHBIE YPABHEHMS 110 COKPALICHHBIM HOHHBIM
YpaBHEHUSIM;

IPOTHO3UPOBATh  CHOCOOHOCTh  BEIIECTBA  NPOSBIATH  OKHCIHUTEIbHBIE  WJIH
BOCCTaHOBUTEJIbHBIEC CBOMCTBA C YUETOM CTEIEHEW OKHUCICHHS 3JIEMEHTOB, BXOMAAIIUX B
€ro COCTaB;

COCTaBISITh  YPAaBHEHMsI  DPEAKIHil,  COOTBETCTBYIOLIUX  IOCJIEI0BATEIbHOCTH
IIPEBpaLICHUI HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

BBIIBUTAaTh M MPOBEPATh SKCHEPUMEHTAIbHO THUIIOTE3bl O pe3yjbTaTaX BO3ICHCTBUS
pa3InYHbBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOHN PeaKInu;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS AJS HKOJIOTMYECKH TIPaMOTHOIO IOBEACHUS B
OKpYKarollleH cpee;

UCIIOJIb30BaTh MPHOOPETEHHBIE KIIIOUEBbIE KOMIETEHIIUU NP BBIMOJIHEHUU MPOEKTOB U
yueOHO-UCCIIEI0BATENbCKUX 3a/lad 110 M3YyYEHUIO CBOMWCTB, CHOCOOOB MOJYYEHUS U
pacro3HaBaHUsI BEIIECTB;

00BEKTUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX U XUMHUUYECKUX MIPOLIECCaX;
KPUTHYECKH OTHOCHUTHCS K MICEBJOHAYYHON MH(pOpMaIuU, HET0OPOCOBECTHOM peKiiaMe B
CpeACTBax MaccoBOi MH(OpMAINH;

OCO3HaBaTh 3HA4YCHHE TEOPETHMUECKUX 3HAHUM MO0 XUMHHM I MPAKTUYECKOU
JIeSITEIbHOCTH YEJIOBEKa,

CO3/1aBaTh MOJIENIM U CXEMBbI JJIsl PelIeHUs] yUeOHBIX M MO3HABATEIbHBIX 337a4; TOHUMATh
HEOOXOJUMOCTh COOJIIOJICHUSI MPEANMCAaHUM, Mpe/JlaraéMblX B HHCTPYKLHUAX IIO
MCIIOJIb30BAHUIO JIEKAPCTB, CPECTB OBITOBON XUMHH U AP.

Ilpeomemnvimu pezynromamamu uszyyenus npeomema «Xumua» 6 11 Knacce

ABNAIOMCA CNEOYIOU{Ue YMEHUA:

1.

®opmMupoBaHUE 3HAHMH OCHOB XMMMUYECKON HAyKH: BaXHEHIIMX (HaKTOPOB, MOHATHH,
XMMHUYECKMX 3aKOHOB M  TEOpUHM, sA3bIKa HAayKd, JOCTYHHBIX OO0OOILEHMI
MHPOBO33PEHYECKOT0 XapaKTepa.

VYcBoeHue ydanMucs BaXHEHIIMX 3HAHUKA 00 OCHOBHBIX MOHATHSAX M 3aKOHAX XMMMHU,
XUMHYECKON CUMBOJIUKE.

Pa3zButne ymeHuit HaOmogaTb U OOBACHATH XMMHUYECKHE SIBJICHUS, NMPOUCXOASIINE B
pUpoJie, 1abopaTOPUH, B TOBCEAHEBHOM )KU3HHU.

OBnaneHne ydalniuMHCS yYMEHHSMM IPOM3BOAWUTH pacueTbl HA OCHOBE XHMMUYECKUX
(dbopMyJ1 BELIECTB U YPAaBHEHUN XUMHUECKUX PEaKIIN;

@dopMHpOBaHUE CHENMATbHBIX YMEHMH: OOpamarbCsi € BELIECTBAMH, BBINOIHATh
HECJIOKHBIE AIKCIIEPUMEHTHI, COONI0/as MpaBuUia TEXHUKH O€30M1aCHOCTH; TPaMOTHO
OPUMEHATh XUMUYECKHE 3HaHUS B OOLIIEHUHU C IPUPOJION U B MOBCEITHEBHON JKU3HH.
PackpelTie T'yMaHHCTHYECKOW HAIIPaBIECHHOCTH XUMHH, €€ BO3pAaCTalolled poin B
pELICHUH TJIaBHBIX MPOOJIEeM, CTOSIIUX Mepesa 4eIOBEYECTBOM, M BKJIAJa B HAyYHYIO
KapTHUHY MHUDPA.

PazButue nuYHOCTH  OOyYalOIUXCSA: MX  HMHTENIEKTyalbHOE W HPABCTBEHHOE
COBEpUIEHCTBOBAHME, (OPMUPOBAHHWE Yy HHUX TYMAaHUCTHUYECKUX OTHOIICHUH U
HKOJIOTHUECKU  11e1ecO00pa3HOro TOBEACHHUS B OBITY M B IpoOLECCe TPYHOBOU
JIeSATETbHOCTH.

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH yJaluxcs B
IpoLecce MPOBEAEHUSI XUMUYECKOT0 IKCIEPUMEHTa CaAMOCTOSATEIBHOIO MPUOOpETEHUS
3HaHUH B COOTBETCTBUHU C BO3HUKAIOUIMMHU )KU3HEHHBIMU MOTPEOHOCTIMU;
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9.

10.

11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

Bocnuranue oTHOLIEHHs K XMMUHU KakK K OJHOMY M3 ()yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPHI;

[lpumeHeHne ydyamMMuCs NOJYYEHHBIX 3HAaHMH W yMeHMHl a1 0Oe30macHoro
UCTIOJIb30BAaHUSI BEIIECTB M MarepuajoB B OBITYy, CEIbCKOM XO3MHCTBE M Ha
IIPOU3BOJCTBE,  PEIICHUS  INPAKTUYECKMX  3aJad B IIOBCEJHEBHOM  JKM3HH,
IPENYNpPEXICHUS ABJICHUN, HAHOCSIIMX BPEJl 3I0pPOBBIO YEJIOBEKA U OKPYXKAIOLIEeH cpenie
(pa3BUTHE SKOJIOTUYECKOM KYIbTYphl yYaIllUXCsl).

Y4YeHuk HayuuTcs:

1. Ha3bléamp N3YYCHHBIC BEILECTBA 10 «TPUBHAIBLHOW» MIIU MEXKYHAPOIHOM
HOMEHKJIATypE;

2. onpedenamp: BAJICHTHOCTb U CTEIICHb OKUCICHUS XUMUYECKUX JIEMEHTOB, THII
XUMHUUYECKOH CBSI3M B COEIMHEHUSX, 3aps]] MOHA, XapaKTep CPebl B BOAHBIX
pacTBOpax HEOPraHWUYECKUX COCIUHEHHUM, OKUCIUTENb U BOCCTAHOBUTEIb,
IIPUHA]JIEKHOCTD BELIECTB K PA3JIMYHBIM KJIacCaM OPraHUYEeCKUX COEIMHEHUI;

3. xapakmepu3oéams: ]IEMEHTBI MAJIBIX IEPUOOB 10 UX II0JOKEHUIO B
nepuoauieckoit cucreme J.M.MenzeneeBa; o0nme XuMH4IeCKHe CBOWCTBA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPraHUUYECKUX
COEIMHEHUI; CTPOCHHUE U XUMUYECKUE CBOMCTBA N3YUEHHBIX OpraHNYeCKUX
COCJIMHEHM;

4. 00bACHAMDB. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; IPUPOY
XMMHUYECKOH CBSI3U (MOHHOM, KOBAJIGHTHOH, METAJUIMYECKOM ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKINH U MTOJIOKEHUS XMMHUUECKOTO PaBHOBECHUS OT
pas3InYHbIX (PAKTOPOB;

5. 6bInonHAmMb XUMUYECKUI IKCREPUMEHM TI0 PACIIO3HABAHUIO BaXKHEUIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

6. npPo60Oumb CaMOCTOSATEIBHBIA TOUCK XUMUIECKOH HH(pOpMAIHH C
UCIIOJIb30BAaHUEM PA3JIMYHBIX UICTOUHUKOB (HAyYHO-TIONYJISIPHBIX M3AaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHEeTa); HCTI0Ib30BaTh
KOMITbIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U Mepeiaud XMMUYEeCKON
MH(pOpMaLlUU U €€ MPeICTaBICHMsI B pa3IN4HbIX (hopMax;

YdeHuK MOJyYUT BO3MOKHOCTH HAYYHTHCH:

BBIJIBUTaTh U TPOBEPATh SKCHEPUMEHTAIBHO THUIIOTE3bl O XHUMHYECKHUX CBOMCTBAx
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS, UX CIOCOOHOCTH BCTYIATh B XMMHUYECKHE
PEeaKIy, O XapaKTepe U MPOAYKTaX PA3IMYHBIX XUMHUYECKUX PEAKIIN;

XapakTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBaM, YCTAHABJIMBATH
MNPUIUHHO-CIICACTBCHHBIC CBA3HU MCKY JaHHBIMH XapaKTCPHUCTUKAMU BCILICCTBA,
COCTaBJISITh MOJIEKYJISIDHBIE M TOJHBIE MOHHBIE YPAaBHEHHS MO COKPALIEHHBIM HOHHBIM
YpaBHEHUSAM;

MPOTHO3UPOBATh  CMOCOOHOCTh  BEIIECTBA  MPOSABIATH  OKUCIHTENBHBIE  WUIIU
BOCCTAHOBUTEJILHBIC CBOMCTBA C YYETOM CTETICHEH OKHCIICHUS AJIEMEHTOB, BXOJSIINUX B
€ro COCTaB;

COCTaBJIATH YpaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIIHUX IIOCJIIEAOBATCIBbHOCTHU
MpEBpAIllCHNI] HEOPraHMYECKUX BEIIECTB PA3IMYHbBIX KIACCOB;

BBIZIBUT'AaTh W IMPOBEPATH OJKCICPHUMCHTAJIbBHO THUIIOTE3BI O peE3ylibTaTax BOS}IGIZCTBPI?I
pa3au4YHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKON peaKkinu;

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

HCII0JIb30BAaTh HpI/IO6peTeHHBIe KJIIFOYCBBIC KOMIICTCHI WU ITPU BBINIOJIHECHUU ITPOCKTOB U
yueOHO-UCCIEeIOBATEIbCKUX 3a/lad TI0 HM3YyYEHUIO CBOWCTB, CIMOCOOOB TOJYYEHHS U
pacro3HaBaHUs BEIIECTB;
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22. 00BEKTHBHO OLICHUBATh HHGOPMAIIMIO O BEIIECTBAX U XUMHUYECKHUX MPOIIECCaX;

23. KpUTHUYECKH OTHOCUTHCS K MICEBJAOHAYYHON MH(pOpMAIK, HeZ0OPOCOBECTHOM peKIaMe B
CpeAcTBax MaccoBoil HHpopMaIuy;

24. oco3HaBaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHUM 1O XUMHHM JUISI TPAKTHYECKOM
NeSITeIbHOCTH YENIOBEKa,

25. co3/1aBaTh MOJICTTU M CXEMBI JIJIs pelIeHus] y4eOHBIX M MM03HABATEIbHBIX 33/1a4; IOHUMATh
HEOOXOUMOCTh COOJIFOJCHMS IpPENINUCAHUM, MpenIaraeMblX B HHCTPYKLMAX IO
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XMUMHUU H JP.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJJACC (35 HACOB)
Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Hcenonv3os
pazoena ooyuarowuxcsn aHue
o0bopyooea
HuUA
uenmpa
«Touka
Pocmay
Beeoenue l. [Tpeamer | Ciymanue oObsICHEHUH yuUTeNs.
2u) OpPraHUYECKOM CamocrosTenbHas padoTa ¢ yueOHUKOM.
XMMUU.
2. Teopus p
aboTa ¢ pa3jaTOuHbIM MaTEPHATIOM.
CTpOCHHA Caymranue oObsSCHEHUN YIUTEIS.
OPTAHIHACCIUX CamocrodrenbHas paboTa ¢ yueOHUKOM.
COEJTMHEHMIA.
Yeneeooopoo | 1. Ilpupoausiii ra3. | Cinymanue oObICHEHUN YUUTEIS.
bl u ux | AKaHsbl. CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
npupoonsie Otbop u cpaBHeHHE MaTepuana IO
UCMOYHUKU HECKOJIbKUM UCTOYHHUKAM.
(11 4)
2. Ousnueckue | Ciymanue oObsICHEHUH yUnuTes. Hatuux
cBoiicTBa ankaHoB. | CamocTosiTeNbHAs paboTa ¢ yUeOHUKOM. | BBICOKOM
ITonyyenue u | Pabota c Tabnuueit Menneneena. TeMueparyp
IIPUMEHEHHUE. Pabora ¢ kaproukamu. pl, JlaTumk
TeMImeparyp
BI
[IJIATUHOBBIN
3. Anxensl. | Ciymanvue oObsICHEHUH yauTess.
OTuneH. Pabora B mapax.
Pabota B rpynmax.
4. Ousuyeckue u P Jlatunk
aboTa ¢ pa3aTOuHBIM MaTEPHATIOM. .
XMMHHCCKUC Crnymanue 0ObSICHEHUN yUUTENs. BbICOKOU
CBOMCTBA ATIKEHOB. | apocrosTenbHas paboTa ¢ yueOHUKOM. TeMreparyp
[Tonyuenue u bl, Jlaruuk
IIPUMEHEHHUE. TeMIeparyp
BI
IIJIATUHOBBIN
5. Anxaauensl. | Cioymianve oObSICHEHUN YIUTEs.
Kayuyku. CamocrodrenbHas paboTa ¢ yueOHUKOM.

Pabora ¢ kapToukamu.

13




Pabora B mapax.
Pabota B rpynmax.

6. Anxunsl. | Ciymanue oObsICHEHUH yUnuTels.
AueTuiieH. Pemenue nocraBieHHbIX 3a1a4.
Pabora ¢ yaeOHUKOM.
Pabota B mapax.
Pabora B rpynmax.
7. CgoiictBa | Cirymanue oObSICHCHUH YIUTEIIA.
AJIKUHOB. Pewenne 3anau.
[TonuBunuaxmopua | Pabora B mapax.
. Pabora y mocku.
8. benson —
PaGora ¢ pa3naTouyHbIM MaTepHAaIOM.
MPEJCTaBUTEINb C .
TymaHue 0ObSICHEHUN YIUTEIIs.
apoMaTHYECKHUX
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
YTJIEBOIOPOJOB.
0. Hedtn u
PaGora ¢ pa3naTouyHbIM MaTEepPHATIOM.
CTIOCOOBI ee .
Caymranue oObsSCHEHUN YIUTEIS.
nepepadoTKH.
CamocTosTenbHas pabota ¢ y4eOHUKOM.
10. Pabora B mapax.
Cucrematuzanus u | Pabota B rpynmnax.
00001menune Pemenne 3amau.
3HAHUU no | [IpoBepka moxy4eHHbIX 3HAHHIA.
YIJIEBOAOPOJAM. [ToaroroBka Kk KOHTPOJIBHOM padoTeE.
11. KonrponpHas | Pemenue 3amanuii KOHTPOJIBHOW paOOTHI.
pabora  Nel
«YTJIeBOAOPOIBIY.
Kucnopoo- u | 1. Enuncrso JaTuuk
. PaGora ¢ pa3naTouyHbIM MaTEpPHATIOM. .
azomcooepica | XuMUIeCKOn . BBICOKOU
Crnymanue oObSICHEHUN yUUTEIS.
wue OpraHu3aIuu TeMIepaTyp
CamocTtosTenbHas pabota ¢ y4eOHUKOM. i
K HKHUBBIX BI aTIUK
oP z;muqec ue AHanu3 onmooK. ’

HeH OpPraHHU3MOB Ha . TeMIepar
coeounenus u | op AHanu3 KOHTPOJIbHOM pabOTHI. patyp
ux 3emie. CiupThl. Bl

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

bl TIEPEX0JIOB
AJIJIOTPOTIHBI
X
MoauuKaIm
51 CEpHI;
M3MepeHue
TEeMIepaTyp
bl TUIABJICHHS
BELIECTB.

2. XUMU4YECKHE U

Amnanuz popmyi.

¢buznueckue

cBOiicTBa Pemenne TEKCTOBBIX KOIMYECTBEHHBIX H
OIHOATOMHBIX Ka4eCTBEHHBIX 3aja4.

CIIMPTOB. Craymanue oObsCHEHUN YUUTEs.

3. Tmauepun =\ 4o bopmyir.

IpeACTaBUTEINb
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MHOTOaTOMHBIX
CIHUPTOB.

Perienne TEKCTOBBIX KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX 3a7a4.
Caymanue oObsSCHCHUN YUUTEIISL.

4. ®eHol.

AHanu3 GopMyiL.

Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7a4.
Caymanue oObCHeHUN YUUTEISL.

5. Amnpmerunpl u
KETOHBI.

AHanu3 GopMmyi.

Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3aJ1a4.
Caymanue oObsSCHeHUN YUUTEISL.

6. KapGoHoBsie
KHCIIOTEHI.

Pabota B mapax.

Pa6ora B rpymmax.

Pemenue 3amau.

IIpoBepka nosy4yEeHHBIX 3HAHUM.

7. dusnueckue u Amamuz hopmyiL. Jatunk pH
XUMHYCCKHE
CBOMCTBA Perienre TEKCTOBBIX KOJIMYECTBEHHBIX U
KapOOHOBBIX KaueCTBEHHBIX 3aJau.
KUCJIOT. Briciue CJIYHIaHI/Ie 00BsACHEHU YYUTECIIA.
KapOOHOBBIE
KUCIO0ThL. MblLia.
8. Crnoxublie | Ciymanue o0bsICHEHUH YIUTEIs.
a¢upsl. Kupsr. CamocTosTenbHas paboTa ¢ y4eOHUKOM.

Pabora ¢ Tabnuueit Menzaeneesa.

PaGora ¢ kapToukamu.
9. YrneBoasl.

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
MoHocaxapuasl. Cr 6 .

yIIaHUE OOBSICHEHUN YUUTEIS.

CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

10. ucaxapuasl u HMatunk pH

noJimcaxapubl.

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Caymanue oObsCHEHUN YUUTEs.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

11. O6oOmenne u
CHCTEMAaTH3aIUs
3HAHUH o
KHCJIOPOJICOIEpKA
UM
OpraHUYECKUM
BEILIECTBAaM.

PaGora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Pemenue 3agau.

3akperieHre 3HaHHH 10 TeMe.
[ToaroroBka Kk KOHTPOJILHOM padoTE.

12.  KontponbHas
pabora Ne2:
«Kucnopoaconepx
amue
OpraHuyecKue
BELIECTBAY.

Pemrenue 3aganuii KOHTPOIHHOUN pabOTHI.

13. Ilpaktnueckas
pabora Nel
«Unentudukanus

HaOmronenne 3a
YUUTEIS.
OO0BsicHEeHNE HAOIIOJAaEMBIX SBJICHUI.

JIEMOHCTPAIUSIMU
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OpPraHUYECKUX [TocTaHoBKa OMBITOB JII AEMOHCTpAIUN
COCTUHEHUIN. KJjaccy.
BrinonHenue npakTHyeckon padoThlI.
14. Awmunbl. | Cnymanue oObSICHEHUN YIUTEIS. Hatuuk pH
AHWINH. CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OTbop u cpaBHEHHME MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
15. Pabota ¢ pa3gaTroyHbIM MaTepuagIoMm.
AMUHOKHUCIOTHI. Pewenne 3anau.
3akperieHUe 3HaHUM 110 TEME.
16. Benku. | PaboTta ¢ pa3gaTod4HbIM MaTepUaIOM.
Hyxnennosbie Pewrenne 3anau.
KHUCJIOTBI. 3akperieHue 3HaHHil 110 TEME.
17. O600menue u | PaboTa c pa3gaToyHbIM MaTepUATIOM.
cUCTEeMaTh3aIus Pemenue 3anay.
3HAHUM 10 TeMe | 3aKpeIyieHue 3HaHUH Mo TeME.
«A3zoTocoaepxaiiu
€  OpraHuyecKue
BELIECTBAY.
18. Ilpaktuueckas H
abmoieHue 32 JEMOHCTPAlMSIMU
pabora Ne2 —
«Pemenne .
OO0bscHeHre HaOMI0JaEMBbIX SIBJICHUU.
IKCHCPUMEHTAIEE 1 14 ra0BKa ONBITOB JUI JIEMOHCTpPALIHT
BIX 33711 10 Kypey KTacey.
OPTaHIaCCKon BrImonHeHue npakTHYecKon paboTHlI.
XUMUI.
Hckycemeenn | 1. VckyccrBennsie | Cnynianue 0ObSCHEHUH yUUTEIIS.
bie U | TIOJIUMEPBHI. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
CUHmMemu4ecK OT6op W cpaBHEHHWE MaTepHayia II0
ue noaumepul HECKOJIbKUM UCTOYHHKAM.
(24
2. Cunrernueckue | Ciaymanue 0ObSICHEHUN YUUTENS.
OpraHHYecKue CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
COETUHEHUS. OTbéop u cpaBHEHHME MaTepuaia II0
HECKOJIbKUM UCTOYHHKAM.
3axknwuenue | 1. 3axkperuienue u | Pabota ¢ pa3gaTouyHbIM MaTEpHAIOM.
2u) CHCTEMAaTHU3aIINS Pemenue 3anauy.
3HAHUW MO Kypcy | 3akperuieHue 3HaHUU 1o TeME.
xumun 10 knacca. | IloaroroBka K KOHTPOJIBHOM paboTe.
2. Urorosas | Pemenue 3aganuii KOHTPOIHHON pabOTHI.
KOHTpPOJIbHAs
pabora.
11 KIIACC (34 UYACA)
Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Henonv3os
pazoena ooyuarowuxcs aHue
0bopyooea
HUA
yenmpa
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«Touka

Pocmay
Cmpoenue 1. OcHoBHBIE Caymanue oObCHEHUN YUUTEIS.
eéewecmea(l2 | ceenenus o CamocrosTenpHas paboTa ¢ yUeOHUKOM.
u). CTPOEHUHU aTOMa
2. Ilepuoguueckuit
PaGora ¢ pa3naTouHbIM MaTepHAaIOM.
3aKOH U CTPOEHHE .
Caymanue oObCHEHUN YUUTEIS.
aToMa.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
3. Honnas | Caymanue oObICHEHUN YUUTEIS.
XuMHueckas cBs3b. | CamocrosTenbHas paboTa ¢ yueOHUKOM.
KoBanenrtnas OTtbop ® cpaBHEHHME Marepuaiza Io
XUMHYECKas CBA3b. | HECKOJbKUM MCTOYHUKAM.
4. Metannnueckas | Ciaymanue 0ObICHEHUN YIUTEs.
XuMu4eckas cBs3b. | CamocTosATenbHas padoTa ¢ yueOHUKOM.
Bonoponnas Pabora ¢ Tabauieit Menueneesa.
XHMHYecKas cBsi3b. | PaboTta ¢ kapTouKamu.
5. Ilonumepsl. Crnymanue oObSICHEHUN yUUTENS.
Pabora B mapax.
PaGora B rpynmax.
6. Ta3zoo0pa3Hbic Jatuuk
Pabota ¢ pa3naToYHBIM MaTepUaIOM. .
BemiecTBa. JKuukue . BBICOKOM
Crnymanue oObSICHEHUN yUUTENS.
BELIECTBA. TEeMIEpaTyp
CamocrosTenbHas padoTa ¢ yueOHUKOM.
b, JlaTumk
TEeMIEpaTyp
Bl
TJTATUHOBBIN
7.  Ilpaxtuueckas JaTunk
HabGmionenne  3a  JI@eMOHCTpalUsIMH .
paborta Nel BBICOKOM
YUUTES.
«[Tomyuenue, . TeMmImeparyp
OO0bscHeHre HAOMIOJaEMBIX SIBJICHUU.
coOupanue u b1, JlaTuuk
[locTaHoBKa OMBITOB I AEMOHCTpaLUU
pacrno3HaBaHHe TeMmImeparyp
KJIaccy.
ra3oB. . BI
BrinonHenue npaktuyeckoi paboThl. .
TJIATUHOBBIN
8. TBepasie | Ciaymanue 0ObSICHEHUH YIUTEISI. HaTtaux
BELIECTBA u | Pemenne mocraBieHHBIX 3a/1a4. BBICOKOM
JCIIEPCHBIE Pa6ora ¢ yueOHUKOM. TEeMIIepaTyp
CHUCTEMBI. Pabora B mapax. bl, Jlarumk
Pa6ora B rpynmnax. TEeMIIepaTyp
BI
TJTATUHOBBIN
9. CocraB | Cnynianue oObsCHEHUH yuuTes.

BemiecTBa. CMmecH.

Pemrenne 3anau.
Pabora B mapax.
Pabota y nockwu.

10. Pemenue
IKCIIEPUMEHTAIBH
BIX 3a7a4 II0 TJIaBe
1 «Ctpoenue
BEIIIECTBAY.

Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Pemenue 3agauy.

3akperieHre 3HaHHH 10 TeMe.
[ToaroroBka K KOHTPOJIBHOM padoTe.
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1. Pemenue
SKCIIEPUMEHTAIbH
BIX 3aJla4 M0 TjaBe
1 «CTtpoeHue
BEILIECTBAY.

Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Pemrenue 3agau.

3akperieHue 3HaHUil 110 TeEME.
[ToaroroBka K KOHTPOJILHOM padoTe.

12. KonrposbHas
pabora mo rnase |

Pemenue 3amannii KOHTPOJIBHOM PabOTHI

«CTtpoeHnue
BCIICCTBAY.
Xumuueckue | 1. llonstue o Jatamk
peakyuu(8u) | XUMUUYECKOMI BBICOKOM
peakuuu. Peakuuu, TeMmneparyp
179101114 (S 0e3 bI, JlaTauk
H3MEHEHHS COCTaBa TeMneparyp
BCIIIECTB. Bl
IUIATHHOBBIN
— U3MEpEeHue
TeMIlepaTyp
bl TIEPEXOJI0B
AJUIOTPOITHBI
X
MoauuKaI|
51 CepBhl;
HU3MEpEeHHe
TeMIIepaTyp
Bl TIJIaBJICHUS
BCIICCTB.
2. Knaccudukanus p JlaTamk
aboTa ¢ pa3aTOYHBIM MaTepUATIOM. .
XHMH%VC KX Crnymianvie 0ObsICHEHUN yUUTeTIsl. BRICOKOH
PCaKLHH, CamocTosiTenbHast paboTa ¢ y4eOHUKOM. Temnepatyp
MPOTEKAOIINX c AHATH3 OLIHGOK. b, Jlatumk
H3MCHCHHEM AHanu3 KOHTPOJILHOM pabOTHI. Temnepatyp
COCTaBa BEIICCTE. Pabora Hag ommbOkaMH. bl .
IUIATHHOBBII
— U3MEpeHue
TeMIlepaTyp
bl TIEPEXOJI0B
AJTOTPOITHBI
X
MoauduKau
71 CepBHI;
HU3MEPEHUE
TeMIIepaTyp
Bl IJIaBJICHUS
BEIIECTB.
3. Ci(OpOCTB Amanus hopMy. I[aT‘lI/IKv
XAMUYECKOU BBICOKOMU
pCaKkunu. Perrennie TeKCTOBEIX KOJIMYECTBEHHBIX U TEMIIEPATYP
O6paTI/IMOCTB Ka4CCTBCHHBIX 3aj1a4. BbI, HaT‘-H/IK
XUMHUUYECKOUN CJ'IYHIaHI/Ie 00BICHEHUN YYUTECII. TeMneparyp
peakIuu. Bl
XHUMHUYECKOE MIaTHHOBBIN
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paBHOBECHE U — HU3MEpEHue
CIIOCOOBI ero TeMIIepaTyp
CMEILEHUS. bl TIEPEX0/I0B
AJUTOTPOITHBI
X
MoauuKaIm
71 CepBHl;
U3MEPEHUE
TEMIIEpATyp
bl TUIABJICHUS
BELIECTB.
4. Ponp BOOLI B AHarus GopMyIL.
XUMHYECKHUX
peakuusx. Pertenrie TEKCTOBBIX KOJIMYECTBEHHBIX U
Tuaponus. KauyeCTBEHHBIX 33]1a4.
Caymianue oObsSICHeHUN YUUTEIISL.
5. OkucnuTenbHo-
Ananus popmyi.
BOCCTAaHOBUTEJIbHBI
e peaknuu. | PelICHHE TEKCTOBBIX KOJIMYECTBEHHBIX U
DNeKTpOIH3. KaueCTBEHHBIX 3a]1a4.
Caymanue oObsSICHeHUN YUUTEISL.
6. 3akperuienue u | PaGota B mapax.
CUCTEMAaTU3aLIUs Pabora B rpymmax.
3HaHUN 10 TeMe | Pemenne 3anau.
«XUMUYECKHE [IpoBepka nosry4eHHbIX 3HAHUM.
peakImn
7. 3akperuienne u | Pabota ¢ pa3gaTodHBIM MaTepUAIOM.
cucTeMaTu3anus Pewenue 3anau.
3HAHUW 10 TeMme | 3aKperuieHue 3HaHU| 1o TeME.
«XUMHYECKHE [ToaroTroBka Kk KOHTPOJIBHOM paboTe.
peaxKum»
8. Konrponbnas | Pemenue 3ananuii kontponsHOU padotel. | Jaruuk pH
paborta No2
«XUMHYECKHE
peaxKIum.
Bewecmea u | 1. Metasuisl. Caymanue oObsCHEHUN YUUTES.
ux ceoiicmea CamocrosiTenpHast paboTa ¢ yueOHUKOM.
9u Pabota c Tabuneit Menaeneea.
Pabora ¢ kapToukamu.
2. Mertannsl.
Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
Crnymanue oObSICHEHUN yunuTeNsl.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
3. Hemeranmsl.
Pabota ¢ pa3aTOYHBIM MaTEpUAIIOM.
Crnymanue 0ObSICHEHUN yUUTENS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
4. Kucnorsl. Cnymanue 0ObSICHEHUN yUUTENs. HMatunk pH
CamocrodrenbHas paboTta ¢ yueOHUKOM.
OTbéop u© cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
5. OcHoBaHusl. Caymanue 00bsCHeHUN YUUTEISL. Haruuk pH
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CamocrodrenbHas paboTa ¢ yueOHUKOM.
Otbop ¥ cpaBHEHHME Marepuaga IO
HECKOJIbKUM MCTOYHHUKAM.

6. Comnnu.

Caymanue oObCHEHUN YUUTEIS.
CamocrostenbHas pabora ¢ y4eOHHKOM.
Ot6op U cpaBHEHHE MaTepuaga IO
HECKOJIBKMM HCTOYHUKAM.

Hartunk pH

7. T'enernueckas

Pemenne TEKCTOBBIX KOJIMYECTBEHHEIX H

CBSI3b MEXITY
KaueCTBEHHBIX 3a]1a4.
KJlaccaMu .
Cnymanue oObSICHeHUN yuuTesl.
HEOPTaHUYECKUX H
OpPraHUYECKUX
BEIIECTB.
8. Ilpaktuueckas
HabGmronenne  3a  1eMOHCTpanusiMu
pabora Ne2
YUUTEIIS.
«Perenue N
OObscHeHre HaOII0JaEMBbIX SIBJICHUU.
IKCIIEPUMEHTAIBH
[TocTaHOBKA OMBITOB IS JAEMOHCTpPAIIUN
BIX  3a7ad  Ha
KJIaccy.
UICHTH(PUKAIUIO o
BrimonHeHNe MpakTUYECKO paboTHI.
OpraHMYECKUX  H
HEOPTaHUYECKUX
COCTUHEHUN.
9.  KoutponpsHas | Pemenne 3agannii KOHTPOJIBHOU pabOTHI.
pabora Ne3
«BemectBa W ux
CBOWCTBAY.
3axknwuenue | 1. 3axkperuienue u | Pabota ¢ pa3gaTouyHbIM MaTEpHAIOM.
Gw CUCTEeMAaTH3aIIHs Pemenue 3anay.

3HaHUU 10 Kypcy
xumuu 11 kiacca.

3akpernieHue 3HaHUil 110 TeMe.

2. 3akperuieHue M
CHUCTEMAaTU3aLHs
3HaHUU 10 Kypcy
xumuu 11 kacca.

HaGmonenue 3a
YUUTEIS.
O0bBsacHeHne HaOIIOHAEMBIX SIBJICHUMH.
ITocTaHoBKa OMBITOB I AEMOHCTpALUN
KJIaccy.

BrinonHenue npakTudeckoil paboThl.

JIEMOHCTpPAIUSIMU

3. 3akperuieHue
cucTeMaTu3anus
3HaHUU 10 Kypcy
xumun 11 kiacca.

Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
Pemenue 3amau.

3aKperuieHre 3HaHUH 110 TEME.
IToaroToBKa K KOHTPOJIBHOM paboTe.

4. 3akperuieHue M
CUCTEeMaTU3alLHs
3HaHUU 110 KypCy
xumun 11 kiacca.

Pabora ¢ pa3naTouyHbIM MaTEpPHAIIOM.
Pemenue 3agauy.

3akperieHue 3HaHHH 10 TeMe.
IToaroroBka K KOHTPOJILHOM padoTE.

3. Wrorosas | Perenue 3ananuii KOHTPOJIBHOU PaOOTHI.
KOHTpPOJIbHAS
paora.

Cnucok JinTepaTypbl
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