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IlosicHuTeILHAS 3aNMUCKA

PaGowas mporpamma mo xummu s 10-11 kjmaccoB paspaboTaHa Ha OCHOBE
(benepanbHOr0 TOCYIapCTBEHHOTO oOpa3oBatenbHOro crangapra OOQO, ob6pas3oBareabHOU
nporpammbl MOV IllunkuHckol cpemneit obmeoOpasoBaTensHON KOsl Nel u mpumepHoit
MPOTrpaMMBbI TI0 XUMHUH, a TaK e Ha OCHOBE aBTOPCKOM yueOHo# nporpammbl O.C. ['abpuernsna.

Ha o6a3e mentpa «Touka pocra» oOecneumBaeTcs peanu3anus 00pa30BaTEIbHBIX
MPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpPEOOBAaHMSIMH 3aKOHOJATENbCTBA B cdepe o00pa3oBaHHA U C y4ETOM
pexomennanuii denepanpbHOro omeparopa ydeOHoro mpeameta «Xumus» . OOpazoBaTenbHas
mporpamMma MO3BOJISIET HHTETPUPOBATH pealn3yeMble MOIXOABI, CTPYKTYPY M COJIEpIKaHUE IPH
opranuzanuu ooyuenus xumun B 10-11 kiaccax, BEICTpOEHHOM Ha 6a3e J1t000ro U3 TOCTYMHBIX
yueOHo-MeToauueckux komiuiekcoB (YMK). Hcnonb3oBanue obOopynoBanusi «Touka
poctay npu peanuzanuu nanHoi OIl mo3Bosser co3nath yCiaoBUS:

. TUTSL PACIIMPEHHS COJEPIKAHUS MIKOJIBHOTO XUMHUYECKOTO 00pa30BaHus;

. JUISL TIOBBIIICHUS TIO3HABATEIbHONW AKTUBHOCTH OOYYAIOUIMXCA B €CTECTBEHHO-
Hay4HOU 00J1acTH;

. JUIs  Pa3BUTUS JIMYHOCTH peOEHKa B mpolecce OOY4YeHUS XUMHUH, €ro
criocoOHOCTeH, (opMUpOBaHMS ¥ YIOBJICTBOPEHHS COIHUAIBLHO 3HAYMMBIX WHTEPECOB U
MoTpeOHOCTEH;

. Uit paboThl ¢ ONApEHHBIMH MIKOJBHUKAMH, OPTaHM3AlMUd WX pa3BUTHI B
pa3IUYHbIX 00IacTAX 00pa30BaTEILHON, TBOPUECKON ACATEILHOCTH .

OO0masi xapakTepucTHKAa Y4eOHOro npeamera « XuMHushH»

X¥UMHS Kak JJIEMEHT CHCTEMBI €CTSCTBEHHBIX HAayK pacCIIpoCTpaHuJIa CBOE BIIMSIHHE Ha
Bce 00JIaCTH YEJI0BEYECKOT0 CyII€CTBOBaHUA, 3aJajla HOBOC BHJACHUC MHpPA, CTaJia
HEOTHEMIIEMBIM KOMIIOHCHTOM MHpOBOﬁ KYJIBTYPHI, HCO6XOI[I/IMBIM YCJIIOBUECM JKHU3HU O6IJ.[€CTBaZ
3HaHUE XUMHH CIY)KAT OCHOBOH i1 (OPMHPOBAHUS MHPOBO33PEHUS UEIOBEKAa, €ro
MPEACTaBICHUN O MaTepUAILHOM €IMHCTBE MUPA; BAXXHYIO POJIb HTPAIOT (POPMUPYEeMbIe XUMHUEH
OpeACTaBJICHUA O B3aMMOIIPCBPALICHUAX OSHCPIrUru U 00 9BOJJIIOLIMK BCHICCTB B IIPUPOIC,
COBpEMCHHAas XHMMHUsS HaIlpaBJICHA Ha PCIICHUC r7100aJbHBIX npo6neM YCTOﬁqHBOFO Pa3BUTHA
YeJIOBEYECTBA — CHIPbEBOM, JHEPreTUYECKOW, MUIIEBOW M JKOJIOTHYECKOW O€30MacHOCTH,
HpO6J’I€M 3APaBOOXpPAHCHU. B YCIOBHUAX BO3pACTAOUICTO 3HAYCHUA XUMUHU B KU3HU O6I_I_I€CTBa
CYHICCTBCHHO IOBBICHUJIACH POJIb XUMHUYCCKOI'O 06pa3013aHI/151. B nnane conuyaim3alniii OHO
ABJACTCA OJHHMM U3 YCJ'IOBI/Iﬁ (1)OpMI/IpOBaHI/I${ HHTCJUICKTA JIMYHOCTH WM TapMOHHUYHOI'O eé
Ppa3sBUTHA. COBpeMeHHOMy YCJIOBCKY XHUMHWYCCKUC 3HaHUA H€O6XOI[I/IMI>I JJIs HpI/IO6p€TeHI/I$I
06H_IeKy.]'ILTypHOFO YPOBH:, MO3BOJIAIOLICTO YBEPCHHO TPYAUTHCA B COLUYMC U OTBCTCTBCHHO
y4aCTBOBaTh B MHOFOO6paSHOfI KHU3HHU 06HICCTB3., AJIs1 OCO3HaHHWA BaXXHOCTU Pa3yMHOI'O
OTHOLICHHA K CBOEMY 340POBbBIO U 3JOPOBBIO JAPYIrUX, K Oprx(a}omeﬁ HpHpO,Z[HOﬁ cpeae, A
T'paMOTHOI'O MOBCACHUWA IPHU UCITOJIB30BAHUHU PA3JIMYHBIX MAaTCPHATIOB U XUMHUYCCKUX BCUICCTB B
HOBCCI[HCBHOﬁ JKM3HH XHUMHUYECKOE 06pa30BaHHe B OCHOBHOHW IIIKOJIC SIBISETCS 0a30BBIM IIO
OTHOIIIEHUIO K CHUCTEME OOIIEro XMMHUYECKOTO 0OpazoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM
€My YPOBHC€ OHO pCan3yCT IMPUCYHIUC 061ueMy XUMHUYCCKOMY o6pa3013aH1/1}0 KIHOYCBBIC
OEHHOCTH, KOTOPBLIC OTpaXar0T TOCYyAapCTBCHHELIC, 06HI€CTB€HHI>I€ N HWHAWBUAYAJIbHBIC
MOTPEOHOCTU. DTUM OMNpEAeNseTcs CYIIHOCTh OOIIel cTpaTerud OOy4deHHs, BOCIUTAHHS U
pa3BUTHs O00YYarOIIMXCS CpelcTBaMU yuyeOHoro mpeamera «Xumusy. M3ydenue npeamera: 1)
crocoOCTBYeT (hOPMHUPOBAHUIO €CTECTBEHHOHAYYHON KapTUHBI MUpA, TOCTIKEHUIO OOIIeH u
(YHKIIMOHAJIBHOW T'PAaMOTHOCTH, JAa€T BO3MOXHOCTH JUUISl CAMOPA3BUTHUS JIMYHOCTHU. 2) BHOCHUT
BKJIad B (I)OpMI/IpOBaHI/IC MBIIIJICHUSA W TBOPYCCKUX CIIOCOOHOCTEH MMOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOM Y4eOHOH AesTeIbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEIOBATEIbCKUX YMEHUH,
HCO6XO,I[I/IMBIX KakKk B HOBCC,Z[HCBHOI71 KHU3HHU, TaK U B HpO(I)eCCI/IOHaJILHOﬁ ACATCIIBHOCTH, 3)
3HAaKOMUT CO CHCHI/I(l)I/IKOf/i HAayYy4YHOI'O MBIIUJICHUSA, 3aKJIaAbIBACT OCHOBBI LEJIOCTHOI'O B3IJIdaa HA
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€IMHCTBO TPHUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM J3TanoM B (OPMUPOBAHHUU
€CTeCTBEHHO-HAYYHOM T'pPaMOTHOCTHM  MOJAPOCTKOB; 4) cmocoOcTByeT  (HOPMHUPOBAHUIO
LIEHHOCTHOT'O OTHOLICHUS K €CTECTBEHHO-HAY4YHBIM 3HAHMSAM, K IIPUPOJE, K YEJIOBEKY, BHOCHUT
CBOM BKJIaJl B 3KOJIOrMUYECKOe 00pa30BaHUE MOIPOCTKOB

Ha3Bannble HampaBieHUsT B OOy4eHMH XHMMHUM OOECHeUYHMBAIOTCA  CHElU(UKOI
COZIEpKaHUs NpPEIMeTa, KOTOPBIM SBISAETCS NENArOrMYeCKH adanTUPOBAHHBIM OTPaXKEHUEM
0a30BOil HAyKuM XMMHU Ha onpeenéHHOM dTarne e€ pa3BuTHi. Kypc XuMUM OCHOBHOM IIKOJBI
OpUEHTHPOBAaH HA OCBOEHHE OOYYArOIIMMHCS OCHOB HEOPraHWYEeCKOW XMMHUU W HEKOTOPBIX
MIOHATUI M CBEJICHHUI 00 OTJENBHBIX 00bEKTaX opraHndeckoid XuMuu. CTpyKTypa CoJepKaHHs
npeaMera copMUpoBaHa Ha OCHOBE CHCTEMHOIO Mojaxoia K ero usydenuro. CopepixaHue
CKJIAJIbIBAETCSI U3 CUCTEMBI ITOHATUN O XMMHUYECKOM JJIEMEHTE U BEIECTBE U CUCTEMBI ITOHATUHN
0 Xxumuueckoil peakumu. OOe 53TH CUCTEMBI CTPYKTYPHO OpIaHM30BaHbl 10 MPUHIMILY
IIOCJIEIOBATENIBHOIO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETUYECKMX IPEACTABICHUM PAa3HOIO
YPOBHS: aTOMHO-MOJIEKYJIIDHOTO YYE€HHMs KaK OCHOBBI BCEr0 €CTECTBO3HAHMS, YPOBHS
nepuoanudeckoro 3akona [[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH, YYEHHUSI O CTPOCHUU
aToMa M XMMHUYECKOM CBA3M, MPEICTABICHUN 00 3JIEKTPOJIMTHYECKON JUCCOIMALMU BEILECTB B
pactBopax. TeopeTnueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IOJTYYCHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATENIBHO OT OAHOIO YPOBHA K JpYyromy,
BBITIONTHSSL (DYHKUMU OOBSCHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO0 TPUMEHEHUS M IIOJyYECHUs M3y4aeMbIX BellecTB Takas opraHusanus
COJIepKaHUs Kypca CIOCOOCTBYET TMPEACTABICHUI0 XWMHUYECKOW COCTaBIIAIONICH HaydHOU
KapTHHBl MUpPA B JIOTHKE €€ CUCTEMHOH mpuponbl. TeM cambIM o0ecrieunBaeTcs BO3MOKHOCTh
i popMUpOBaHUS Y 00yUarOmUXCsl [IEGHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO M METO/1aM
NIO3HaHUs B Hayke. BakKHO Takke 3aMETHTh, UTO OCBOCHHE COJIEP)KaHUA Kypca IPOUCXOIUT C
MIPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YEeHHBIX KypcoB: «Okpysxkaroumui mup», «buonorus. 5—7
Kiaccb» U «Dusuka. 7 ximacey.

Jannas oOpazoBaTenbHast IporpaMMa 00ECIIEYNBACT YCBOCHHE YYAIIUMUCS BaXKHEUIITHX
XMMHUYECKHX 3aKOHOB, TEOPUH U MOHATUH; (OPMHUpPYET MpPEACTaBIECHHE O POJIU XUMHUH B
OKPY’KaIOIlleM MHPE U KU3HHU 4esloBeKa . [Ipu 3TOM OCHOBHOE BHHMAHME YIEISETCS CYIIHOCTH
XMMHMUYECKHX peakUuid M MeTojJaM HX ocymecTsieHuss . OIHMM M3 OCHOBHBIX IPHHLUIIOB
MIOCTPOEHMS MPOrPaMMBbl SBJISAETCS MNPUHLUI JIOCTYIHOCTH . OKCHEPUMEHTAJbHBIE JaHHBIE,
NIOJIyYEHHBIEC YYaIlMMUCA IIPU BBIIOJHEHUU KOJUYECTBEHHBIX OIBITOB, MO3BOJIIOT yYalIUMCS
CaMOCTOSITENIBHO [JI€J1aTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . [lonxonsl, 3ajl0)KEHHBIE B
COJIepXKaHUE MPOrpaMMbl Kypca, CO3JAal0T HEOOXOIUMBIE YCIOBHS ISl CUCTEMHOTO YCBOGHUS
yUYalIMMHCSI OCHOB HayKH, JUJIsi 00€CIeUYeHUsl pa3BUBAIOIIETO0 U BOCIHUTHIBAIOIIETO BO3IEHCTBUS
o0y4eHHsl Ha JIMYHOCTH ydamierocs . @opMupyemble 3HAHHSI JTOJKHBI CTaTh OCHOBOI CHCTEMBI
yOexXAeHHUI HIKOJIbHUKA, HEHTPAIbHBIM SIPOM €r0 HAYYHOI'O MUPOBO33PEHUS .

eaun 1 0c00EHHOCTH U3yUYeHHs Y4eOHOI 0 MpeaMeTa

K HampaBieHHIO NEpPBOCTENIEHHOW 3HAYUMOCTH MpPU pealn3alud 00pa30BaTEIbHBIX
bynkumii npeaMera  «XUMHS» TPAAUIIMOHHO OTHOCIAT (OPMHUpPOBAHHWE 3HAHWKW OCHOB
XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IMPAKTUUECKOH JesITeIbHOCTH
YeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajada IpeaMeTa COCTOUT B
(OpMHUPOBAHUN CHUCTEMBl XMMHUYECKHX 3HAHUM — BaKHEHIIUX (DaKTOB, MOHATHUN, 3aKOHOB U
TEOPETUUECKHUX IOJIOKEHUH, AOCTYMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, s3bIKa
HAyKH, 3HAHUH O HAyYHBIX METO/JaX HM3Y4YCHHs BEIIECTB U XMMHUECKUX PEaKIHid, a TaKke B
(hopMUPOBaHUU U PA3BUTUH YMEHUHN U CIIOCOOOB JEATEIbHOCTH, CBA3AHHBIX C IJIAHUPOBAHUEM,
HAOMIOZICHHEM W MPOBEIEHUEM XUMHUYECKOTO SKCIIEPUMEHTa, COOJIOJEHUEM IpaBUIl
Oe3omacHOro ooOpalleHus C BeHIeCTBAMU B IIOBCEJIHEBHOM >KuM3HU. Hapsay ¢ stuM nenu
U3Y4YEeHHs I[peiMeTa B MpOrpaMMe YTOYHEHbl M CKOPPEKTHPOBAHBI C YUYETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOTrO o0miero ooOpaszoBanusi. CeromgHss B 0Opa3oBaHUU 0CO00
3HaYMMOM NpPHU3HAETCS HAINPABICHHOCTh OOYYEHHMS Ha Pa3BUTHE M CaMOpA3BUTHE JIMYHOCTH,
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(dopmupoBaHue €€ UHTEIUIeKTa U 001Iel KyIbTypbl. O0yuyeHHe YMEHHIO YUUTHCS U MPOJODKATh
cBOE€ 00Opa3oBaHHE CAMOCTOSITEIbHO CTAaHOBUTCS OAHOW M3 BaKHEHIIMX (GYHKIUN ydeOHBIX
IIPEIMETOB.

B cBsi3u ¢ 3TUM NpU U3y4YEeHUU MpeMETa B OCHOBHOM IIKOJIE JOMHUHHUPYIOILIEE 3HAUCHUE
npuoOpenu Takue ey, Kak:

* (popMHUpOBaHUE MHTEJUIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOW K caM000pa30BaHMUIO,
COTPY/IHUYECTBY, CAMOCTOSTCIBHOMY MPHHATUIO PEIICHUH, CIOCOOHOM aJanTHpOBATHCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

* HANpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYeCKOe MpPUOOILICHHE Y4YaIlluxcsl K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJNbHOM  JEATENbHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(hopMUPYIONITUM MOTHBAIIHUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

» obecrieueHHEe YCJIOBHH, CIOCOOCTBYIOIIMX NPUOOPETCHHUIO OOYYAIOIIUMHUCS OTIBITA
pa3HooOpa3HON NeATeNbHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHI[HI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHE ISl Pa3IMUHbIX BUAOB JESATEIbHOCTH;

* ¢opMHpOBaHHE YMEHUH OOBACHATH U OLCHMBATH SBICHHS OKPYKAIOIIETO MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, IOTYYCHHBIX PU U3YYEHUN XUMUU;

* (popmupoBanme y 00ydaromuxcs ryMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMHUYECKHX 3HAHHWM A1 BBIPAOOTKU SKOJOTHYECKHU LeJecoo0pa3HOro MOBeACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXKAIOWIEH MPUPOIHOMN
Cpenbl;

* pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOQUIIS M HANTPABICHHOCTH AabHEHIIETO 00yUSHHS.

Mecto yuyeOHOro nmpeamera « XMMHUsD> B Y4eOHOM IJIaHE
B cucreme o6mero oOpa3oBaHus «XuMHs» TpU3HAHA O0S3aTENBbHBIM Y4e€OHBIM
MPEeIMETOM, KOTOPBI BXOAWT B COCTaB MpeIMETHOH obnactu «EcTecTBeHHO-HAaydHBIC
OpeaMeTbl». YUeOHbIM IJIaHOM Ha e€ u3ydyeHue oTBefieHo 69 yueOHbIX yacoB — mo 1 u B
Henemo B 10 u 11 xiaccax cOOTBETCTBEHHO.

Conep:xxanue o0pa3oBaHus M0 rogaM 00y4eHUs
(mpakTHUyeckas 4acTh y4eOHOro CoJiepKaHUs npeamera yCUJIeHa
MaTepuaJbHOTEXHUUECKor 0a30ii  1eHtpa «Touka poctay / JETCKOrOo TEXHOMapKa
«KBaHTOpHYM», HCIONB3YyeMOro MJIsi pealn3alud o00pa3oBaTeNbHBIX IMPOrpaMM B paMKax
MpernoaBaHusi XUMHUN).

10 KJ1ACC
Beeoenue (2 u)

Opranuueckas XUMUsl — XUMHS COEIMHEHHI yriaepoaa. OpraHnyecKue BeIecTBa, X CBOMCTBA U
OTJIMYUS OT BEIECTB HEOpPraHudeckux. [pynmbl NPUPOAHBIX M CUHTETHUECKUX COEAMHEHUU.
OcHoBuble nonoxeHust reopun A. M. bytieposa. ['omonoru. I'omonoruueckuii pan. I'pynmst
IIPUPOJIHBIX, UCKYCCTBEHHBIX U CUHTETUYECKUX COEAMHEHU.

Yeneeo000poovr u ux npupoonvie ucmounuxu (11 u)

[Tpuponusiii ra3. Yriuesomoponasl. [IpenensHbie yrieBogopoasl — ankanbel. OOmas ¢opmyna
aJIKaHOB, NPaBUJIa COCTABJICHUS Ha3BaHUil ankaHOB. MexxayHaponHas HoMeHkiatypa MIOITAK.
@u3nyecKue CBOWCTBA AJKAaHOB, MX 3aBUCHMOCTb OT COCTaBa MX CTPOCHHUA. XUMHUYECKHE
CBOICTBA: TOpPEHHE, TaJOTCHUPOBAHUE U JeruapupoBanue. [loayueHne aikaHoOB U3 MPUPOTHOTO
ra3a u Hedtu. [lpumenenue.



HenpenenbHble yrieBogopoabl. DTHIEH — MOHATHE O 7-cBsA3U. OOmas Qopmynia aakeHoB,
XapaKTepucThKa ankeHoB. [IpaBmiia Ha3BaHUS AJIKEHOB MO MEXAYHApOJAHONW HOMEHKIJATYypE.
Buasl nzomepun ankeHoB. U3nueckre CBOKMCTBA AIKEHOB. XMMUYECKUE CBOMCTBA HA MPUMEPE
STUJIEHA: PEaKUWU NPUCOEIUHEHHUs, KaueCTBEHHbIE pEaKIUu Ha JBOMHYIO CBs3b. Peakuuu
nonuMepu3aunu M nonudTuieH. llonydeHwe sTuneHa W €ro NpUMEHEHUe. AJIKaJueHBI.
byraguen-1,3. Xumuuyeckue CBOMCTBA: peakUMM MNPUCOCAUHEHHMs, Toaumepusanuu. Kayuyk
OyraaueHoBblil. [lonydyeHue cuHTETHYECKOTO Kaydyka OyTraaueHoBoro Merona Jlebenesa.
Ankunbl. Aunermnen. OOmasi ¢Gopmynia amKWHOB, TpaBWJIA HA3BIBAHUA IO MEXITYHAPOIHON
HOMEHKIaType. Buasl m3zomepuu, moiaydeHue aueTuieHa U ero npumeHeHue. dusnueckue
CBOICTBa alIKNHOB Ha TMpuMepe aneTwieHa. KauecTBeHHbIE peaklUWud Ha aJKUHBL
[TonuBUHUIXJIOPUA, €ro CBOMCTBA U MPUMEHEHHE. ApOMaTHUYECKUE YTIeBOIOPOAbl Ha MpUMEpe
oenzona. CoctaB MOneKynbl, CTpYKTypHbIe (opmynsl Kekyne u coBpemennas. [lomydenne u
cBoiictBa Oenzona. Ilpumenenue Oenzona. I[IpuponHbIE HCTOYHHUKU YIIIEBOAOPOAOB, HX
nepepabotka. Ileperonka u kpekuHr HepTH. beH3MH: OKTaHOBOE YHCIO OEH3MHOB.
OpakiMoHHas TEPEeroHKa, WU peKTUdUKaIus. I'enernyeckass CBS3b  YIJI€BOJOPOJOB.
YcraHoBieHHEe  NPUYMHHO-CIEACTBEHHOM CBSI3M  MEXIYy CTPOCHUEM, CBOMCTBAaMU H
npuMeHeHneM. CXeMbl TEHETHYECKOM CBSI3H YTIIEBOIOPOIOB.

Kucnopoo- u azomcooeprcawgue opzanudeckue coeOuHeHus u ux npupoouvie ucmounuku(18
u)

OyHKIIMOHANIBHAS THAPOKCHIbHAS Tpynna. [IpenenbHpie omHOAaTOMHBIE CUpPTHL. M3omepus u
HOMEHKJIaTypa cnupToB. [I[puMeHenne u nosrydeHrne cnupToB. [lonydeHne 3TaHoIa U3 3THWIICHA U
[JIIOKO3bl.  XUMHUYECKHE CBOMCTBA CIHUPTOB: TOPEHHE, B3aUMOJEHCTBHE C HAaTPUEM,
neruaparanus (BHyTPUMOIICKYJISIpHAS M MEKMOJICKYISpHAsI), OKUCIICHUE B albJACTHIbI, PEAKIUsI
stepudukanuu. OU3n0IOrHIecKoe ICHUCTBUE CIUPTOB Ha OPTaHW3M YeJIOBeKa. MHOTOATOMHBIC
CIIUPTHl HA TmMpumMepe TimiepuHa. KauecTBeHHas peakmuss Ha TiuiepuH. [lpumeHeHue
MHOTOATOMHBIX U OJHOATOMHBIX crnupToB. CocTtaB MoJeKynbl. B3anMHOe BiusiHME aroMa B
Mouiekyne (¢eHona; ero Xumuueckue cBoicTBa. [lomyuenue ¢eHoma W3 KaMEHHOTO YTIIs.
KokcoBanue kamennoro yrisi. [lpumenenue denona. OxpaHa okpyKaromei cpeasl oT (heHoa.
Anpnerunbl U KeToHbL. AlleToH. [lonydeHue anpaeruioB: OKUCICHUE CIUPTOB. Dopmaibaerusl.
VKCycHBI ~ anmpieruj. XUMHYECKHE CBOMCTBA  aJbJETMOB: KAYECTBEHHbBIC PEAKIIHH,
ruapupoBanue. KapookcunpHas rpymnmna. KapOooHoBbie kucnoTel. IlpenenpHble 0THOOCHOBHBIC
KapOOHOBBIE KHUCIOTHL. HempenenbHble KapOOHOBBIE KHCIOTHI: OJICMHOBas M JHHOJEBAs.
MypaBbuHas ¥ yKCyCHasi KUCIOThL. DU3nYecKue CBONCTBA KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMCTBa KapOOHOBBIX KHCIIOT: OOIIEKUCIOTHBbIE M crheuuduyeckue. Briciine kapOOHOBbIE
KHCIIOTHI — CTEaPUHOBAS M MaJIbMUTHHOBAS, UX COH — MbuIa. CII0KHBIC d(DUPBI: HAXOXKICHUE B
npupoze U npumeHenue. Peakums stepudukanmu. Kupbl. XuMHUYECKHe CBOMCTBA >XKHUPOB:
TUAPUPOBAHUE PACTUTENBHBIX Macell, TUAPOJIN3, OMBUICHHE. YTIEBOJABI, UX Kiaccuukarius.
CoctaB M cCTpoeHHE TINIIOKO3bl. [JII0KO3a — alubJIEruJOCIHUPT, €€ XUMHUYECKHE CBOMCTBA.
[Ipumenenne rmroko3bl.  @Dpykro3a. Jlucaxapuapl: caxapo3a, JakTo3a M MajlbTO3a.
[Tonucaxapuapl: KpaxMall U LeJuTon03a. Peakuus nonukonaeHcanuu. KauecTBeHHas peakius Ha
kpaxmail. ['eHeTHyeckasi CBSI3b MEXIy KiIacCaMu OPraHMYECKHUX coequHeHui. MneHTudukanus
OpraHUYeCKUX COeIUHEHUM. PacueTsl 1o ypaBHEHUsAM peakiuil. AMUHBL. CTpOCHUE MOJEKYI.
Amunorpymnma. Krnaccudukanuss amMuHoB. DuU3nuecKHe W XUMHUYECKHE CBOWCTBA aMHUHOB.
AnnnuH. IlomydyeHne W NpHMEHEHHE AHWIMHA. AMMHOKHCIOTBL. XHMHYECKHE CBOWCTBA

AMUHOKHCIIOT:  B3aUMOJICMCTBHE C  KHCIOTAMH, OCHOBAHHMSMH, CIHUPTAMH, PEAKIUS
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nonukonacHcanuu. IlentuaHas cBa3b. [IpuMeHeHMe aMHMHOKHUCIOT. benku, HX CTpyKTypa.
Xumuueckue CcBoMcTBa  O€NKOB:  J€HAaTypalus, THAPOJIM3, KadeCTBEHHBIC  PEAKIHH.
buonornueckne ¢ynkumu OenkoB. Hykmemnoseie kucnotsl: JIHK, PHK, wux QyHxmum.
buorexnonorus. I'eHHas uHxeHepus. ['eHeTmdeckas CBsA3b MEXKIAY KIacCaMU OPraHUYECKUX
BELIECTB. 3aKpEIUICHNE 3HaHUI 110 TeMe. Pelienre pacueTHbIX 3a1ad.

Hckyccmeennvie u cunmemuueckue noaumepul (2 u)
Cunretnueckue noaumepbl. CTpyKTypa MaKpOMOJIEKYJ IOJUMEDPOB: JUHEWHAsI, pa3BETBICHHAsS
u npoctpaHcTBeHHasd. llomudrTunen. Ilomunponunen. Cunrernueckue BojokHA. CTpyKTypa
CUHTETUYECKUX BOJOKOH. CHHTETHYECKHE KayudyyKu: OOIIET0 M CHEIHAIBHOTO Ha3HAYCHUS.
TCpMOpeaKTI/IBHBIG 1 TCPMOINTACTUICCKUC ITOJTUMCEPHI.

3akniwouenue (2 u)

[loBropenne u 3akpemyieHne 3HaHUW 1O TemaM: «Kilacchl OpPraHMYECKUX COEIMHEHUID,
«XUMUYECKHE CBOMCTBA OpraHN4YeCKUX COEIUHEHUI». Pemenne YpaBHEHUH,
AKCTIEPUMEHTAIBHBIX 3a7a4. [IoAr0TOBKA K HTOTOBOM KOHTPOJIBHOU padoTe.

11 KlIACC

Cmpoenue eewiecmea(ll u).

Pa3zBuTne mnpencraBieHuid O CTpoeHUM aroMa. Mojenu CTpOeHUsl aToma. ODJIEeMEHTapHbIE
YACTHIIBI: MPOTOH, 3JEKTPOH, HEUTPOH. DHEPreTHUECKUH ypoBeHb. OpOWTab, IICKTPOHHBIC
o0aka.

OTKpbITHE 3aKOHA U CO3/IaHUS IEPUOANYECKON cucTeMbl. [leproanyuecknii 3aKOH B CBETE yUEHUS
O CTpPOGHUM aTOMOB. 3HAYEHUE TMEPHUOJUYECKOW CHCTeMbl M mepuoasl cucrembl [
Menneneena.

KaTtnons! ¥ aHHMOHBI, HOHHBIE KPUCTAIUTMYECKHUE PEIICTKH. DIECKTPOOTPUIIATEIHLHOCTD, MOJISIpHAs
Y HemoJsipHas KoBaJeHTHas CBA3u. OOMEHHBIM U TOHOPHO-OOMEHHBIM MEXaHU3M 00pa30BaHUS
KOBAQJICHTHOM CBS3U. MOJIEKYJISIpHBIE U @TOMHBIE KPUCTAINTINYECKUE PEIIETKU.

Oco0OeHHOCTH CTPOEHHUS aTOMOB MeTailla. MeTamnyeckas XUMHUECKas CBsI3b, METaJTHUYecKas
KpUCTAJUTMYECKas perieTka. MexXMoJeKynsipHasi 1 BHyTPUMOJICKYJISIpHAsI BOJIOPOIHAS CBSI3H.
[Tonumeps! pupoIHbIE, UCKYCCTBEHHBIE M CUHTETHYEeCKUe. [lmacTMacchl, BOJIOKHA, KAY4YyKd U
HEOPraHM4YeCKUe MOJUMEPBL, UX npeacraButenu. [lonydeHre u npuMeHeHne MoIMMEPOB.
OcobeHHOCTH CTpOCHHsI Ta30B. MomsipHBIA 00beM Ta3oB. CMecH Ta30B — BO3YX, MPUPOIHBINA
ra3. [IpeacraBurenn ra3000pa3HbIX BELIECTB: BOAOPO, KUCIOPOJ, YIIEKUCIBINA ra3, u T.A. UX
MoJiyueHue, cooOupanue, pacrio3HaBaHUeE.

Bona, ee Owonornueckas poiab. Kpyroopor Boasl B mnpupone. I[IpuMeHnenuwe BOIBI B
MIPOMBIIIJICHHOCTH, CETbCKOM XO03sIiiCTBE U B OBITY. JKecTKOoCTh BOJbl. BpeMeHHast U oCcTOsTHHAS
KECTKOCTb BOJABI M CIOCOOBI ee ycTpaHeHus. Kucnble conu. MuHepanbHble Bonbl. JKumkue
KPUCTAJLJIBL, UX UCIIOJIb30BAHHUE.

Kpucrannuueckue u  amopdubie  BemiecTBa.  [IpumeHeHWe  aMOp(HBIX  BEIIECTB.
OTHOCUTENBHOCTh HEKOTOPBIX XUMHUYECKUX MOHITHIA.

Hucnepcubie cuctembl. Knaccudukaius TUCHIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSHHUIO.
DOMyIbCUHU, CYCTIEH3UHU, a3PO30JIU, TeJIH, 30JIH, KOAryJISIHs, CHHEPE3UC.



3aKOH TIOCTOSHCTBA COCTaBa BelIeCTB. MaccoBas U OOBEMHast IO KOMIIOHEHTOB CMECH.
MaccoBasgs 40Jis PacTBOPEHHOrO BEIIECTBA, MPHUMECEH, NPOJAyKTa peakiuu. MomnspHas
KOHIICHTpAanus.

[loBrOpeHne u 3aKperuieHHWEe 3HAHUW 10 TeMe, pPEUIeHHE HKCIEPUMEHTAJIbHBIX 3a/Jad Ha
HaxXOXJEHHE MaccoBOl W OOBEMHOH [J0iM BemecTBa B KOMIIOHEHTax CMecH. PerieHue
ypaBHEHUHN peaklUui ¢ pa3MYHbIMU TUIIAMU XUMUYECKOH cBs3H. IloAroToBka K KOHTPOJIBHOMN
pabore.

Xumuueckue peaxyuu(8u)

XUMHUYECKUE PEAKIMU UM XUMHUYECKUE SBICHMA. AJIOTPONUs. AJUIOTPONHbIE MOJU(PHUKALIMU
yraepona, cepsl, hocdopa, onosa u kucinopona. Momepsl. M3omepus. Peakiuun nzomepusaiuu.
[IpyuyrHBI MHOTOOOpA3HMs BEIIECTB: aJUIOTPOIIUS U H30MEPHSI.

Peakuuu coenrHeHus, NpUCOEAMHEHNS, 3aMelLlIeHUs, peakinu oOMeHa. [Ipasuno beprone. Dk30-
U SHIOTEpMUYECKHe peakiuu. TernoBoil addexT xumuueckux peakuuil. Tepmoxumuyeckue
YPaBHEHUS.

CKOpOCTh XUMHUYECKOM peakuu. ['OMOreHHbIe ¥ TeTeporeHHble peakiuuu. DakTopsl, BIUSIONIUE
Ha CKOpocTh XuMuueckoil peakuuu. IIpaBuno Bau-T'odpda. Depmentsr. MHruOUTOPEHIL.
HeoOpatumble u oOpatumble peakuuu. Xumuuyeckoe paBHoBecue. llpunmun Jle Ilarenbe.
VYcnoBust cMelieHus paBHoBecHs. BoIOOp oNTUMAaNIbHBIX YCIOBHA.

Ponp Bonbl B mpeBpaieHun BemiecTB. Knaccuukanus BeIecTB IO pacTBOPUMOCTH B BOJE:
pacTBOpUMBIE, MaJIOPACTBOPUMBIE M HPAKTUYECKU HEPACTBOPUMBIE. DJIEKTpoJauThl. CTeneHb
MEKTPONIUTUYECKON aucconanuu. ['uaponns3 oOpatuMblii U HeoOpaTumbiid. [uaponus
OpPraHMYECKUX BEIIECTB, IIETOUYHON TUAPOIIN3 KHUPOB.

Crenenp okuciaeHus. OrmpeneneHue CTENEHW OKUCICHHA 1O  (opMmyle COeAMHEHUs.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE PeakUuU. OKHUCINUTENb U BOCCTAHOBUTENb. JJIEKTPOJIA3 —
KaK OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIN Mpolecc. DJIEKTPOJIU3 paclljlaBOB M pacTBOPOB Ha
npumepe xjopuaa Hatpus. [IpakTuueckoe NpUMEHEHNE AIIEKTPOJIU3aA.

Pemenne »sKcnepUMEHTANBHBIX 3aJad 10 TEME: PEaKIUM 3aMELIEHUs, IPUCOEAUHEHHS,
THJIPOJIN3, OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. [loaroroska k npoBepouHoii pabore.
Pemenne skcnepuMEHTaNbHBIX 3a7ady 1O TeMe: XHUMHYECKOe paBHOBECHE, OOpaTHMble U
HeoOpaTHUMbIEe pEaKIMH, 3JIEKTpoluThyecKas auccouuanus. I[loarotroBka K NpoBEpOUYHOMN
paborte.

Bewecmea u ux ceoiicmea (9 u)

B3anmopeiicTBue MeETayuIOB € HEMETAJUIaMH, BOJIOW, pacTBOpaMH KHCJIOT U  COJIEH.
DONEeKTpOXUMHYECKUH  psAA  HaNpsOKEHWM  MeTayuioB.  BzauMopeilcTBue  MeTauioB €
OPraHU4YEeCKUMU BEILIECTBAMMU.

Koppo3sus meramnos, ee Busbl. CriocoObI 3aITUTHI OT KOPPO3HUHU.

dusnueckue CBoiHcTBA HeMeTalioB. OKHCIMTENIFHBIE W BOCCTAaHOBHUTEILHBIC CBOMCTBA
HeMmetayioB. CpaBHHTENbHAss XapaKTepUCTUKA TaJlOTEHOB Kak HamOoJiee TUMHUYHBIX
MPEJICTABUTENICH HEMETAJUIOB.

Knaccudukanus kucnor. XuMudeckue cBorcTBa KuciaoT. OcoOble CBOMCTBA a30THOM U CepHOU
kuciot. [lonydeHue u npuMeHeHue KUcioT.

OcHoBaHus, ux Kiaccuukamnus. XUMHYECKHE CBOWCTBA OCHOBaHWN. PeleHne XuMHUYECKHX
YpPaBHEHUI B3aUMOJICHCTBUS OCHOBAHUMN C IPYTUMU XUMHAYECKUMHU 3JIEMEHTAMM.



Knaccudukanuss comneit: cpenHue, KHCIbIe, OCHOBHBIE. XHWMHUYECKHE CBOMCTBA COJIEH.
[IpeacraBurenu conell u ux 3HaueHue. KayecTBEHHbIE peakMy Ha KATHOHBI U aHUOHBI.
[ToHdaTHE O TEHETMYECKOW CBSI3M M TEHETHYECKUX psAgax. ['eHeTHYecKud psig Merasia.
I'enernueckuit psa HemeTamuia. OcCOOEHHOCTH TEHETHUECKOTO PsA/ia B OPTAaHUYECKOW XUMUH.

3axnrouenue (6 u)
Perrenne sKCHEpUMEHTANBHBIX 3a7ad. 3aKperuicHHe MpOiaeHHOro Matepuana. [1oAroToBka K
UTOTOBOM KOHTPOJIBHOM padoTe.

Ilnannpyembie pe3yJibTAThI OCBOCHUS Y4eOHOI0 NpeaMera

Juunocmnuuvie  pezynomamor  OOyuawwuiica  NOAYUUM  BO3ZMONCHOCHIL 0N
dopmuposanusn cnedyrouwux ruunocmuvix YY/I:

. oTpeielIeHue MOTHBALIMU U3y4YeHHUsI y4eOHOro MaTepuaa,;

. OLICHMBAHME YCBAMBAEMOI'0 y4eOHOro MaTepuaa, UCXOJs M3 COLUAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. NOBBIIIEHHE CBOErO0 00pPa30BaTEIbHOIO YPOBHS M YPOBHA TOTOBHOCTH K
M3YYEHHUIO OCHOBHBIX HCTOPHUYECKUX COOBITUH, CBA3AHHBIX C Pa3BUTHEM XMMHUHU U O0IIECTBA;

. 3HAaHHE NIPABUJI IIOBEJICHUS B YPE3BBIYANHBIX CUTYaLUAX;

. OLICHUBaHME COLMAIBHOM 3HAYMMOCTH NPOQECCUid, CBSI3aHHBIX C XUMHEH;

. BJIaJICHHE IpaBUIaMu O€30MacHOro OOpaIleHUsl ¢ XMMHUYECKUMH BEIIECTBAaMHU U

000pyI0BaHUEM, MTPOSIBICHUE 3KOJIOTHYECKON KYIbTYPHI .

Memanpeomemmnuie pe3yivmantol

PerynasitTuBHbIe

Obyuarowuiics NOLYYUM B03MOACHOCIY OJisl YOPMUPOBANU CIEOVIOWUX PeCYIAMUBHBIX
YVi:

. LeJIeNojlaraHue, BKJIIOYas IIOCTAHOBKY HOBBIX  LieJel, IpeoOpazoBaHME
MIPAaKTUYECKOW 3a7a4d B IIO3HABATEJIBHYI0, CAMOCTOSATEIBHBIM aHAJIU3 YCIOBUN JOCTUKCHUS
LeIM Ha OCHOBE Yy4€Ta BBIJICJICHHBIX YYHUTEJIEM OPHUEHTUPOB JACHCTBHS B HOBOM Yy4eOHOM
Marepuaie;

. TUTaHUPOBAHHE TYTH JTOCTH)KCHUS TIETICH;
® YCTAaHABJICHHUC MLCJIICBBIX IMPUOPUTCTOB, BBIJACICHUC AJIBTCPHATUBHBIX CII0CO00B
JTOCTHDKSHHUS 1IeJTH U BBIOOp Hanbosee 3(hpexkTuBHOTO crmocoba; *© yMeHue CaMOCTOSITEJIBHO

KOHTPOJIMPOBATh CBOE BPeMs U YIPABIATh UM; * YMEHHME NMPUHUMAThH PEIICHHs B MPOOIEMHOM
CUTYallWH,

. MOCTAaHOBKAa Yy4YeOHBIX 3a/lay, COCTaBJICHHE IUTAHA U TIOCJIEI0BATEIILHOCTH
IIEUCTBHI;

. opranu3zanus pabo4ero Mecta Mpy BHIIOTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3yIbTATOB OOyUYEHHUs, OIICHUBAHWE YCBOCHHOI'O MaTepuasa,

OLIEHKA KayeCTBa M YPOBHS IOJYYEHHBIX 3HAHHUH, KOPPEKUUs TUIaHa U crocoda JeHCTBUS MpU
HeoOxoaumocTH . [lo3HaBarensubie OOyJarONIMiics MOTYYUT BOZMOXKHOCTD JIJIs1 POPMHUPOBAHUS
CIEQYIOLIMX NO3HABATENbHBIX Y'Y /I:

. HIOMCK U BBIICTICHUE HH(POPMAIIIH;

. aHaJM3 YCIOBUH M TpeOOBaHUil 3a1a4M, BBIOOp, COMOCTAaBICHUE U OOOCHOBaHHE
croco0a pemeHus 3a1a4u;

. BBIOOp HamOosee (P(PEKTUBHBIX CHOCOOOB pEIICHUs 3a/a4il B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBIJIBI)KEHUE 1 000CHOBaHHE THITOTE3bI, BEIOOP crioco0a e€ mpOBEpKH;
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° CaMOCTOATCIILHOC CO3JaHHUC aJITOpHUTMa ACATCIBHOCTHU IIPU PCIICHHUU HpOGJ’ICM
TBOPUYCCKOT'O U IMMOMCKOBOI'O XapaKTepa,

. YMEHHMSI XapaKTepU30BaTh BELIECTBA 10 COCTaBy, CTPOEHHUIO U CBOMCTBAM;

. OIUCBIBAHUE CBOWCTB: TBEPABIX, KUJKUX, FA3000pa3HbIX BEIIECTB, BbIACICHHE UX
CYHICCTBCHHBIX IMPU3HAKOB,

. M300pa’keHUe COoCTaBa MPOCTEHININX BEIIECTB € MOMOIIBI0 XUMHUUECKUX (GOPMYIT U
CYIITHOCTHU XUMHUUYCCKHUX peaKLII/Iﬁ C IIOMOIIIBKO XUMHYCCKHX ypaBHCHI/II\/JI;

. MpOBeCHUE HAOIIIOICHHM, ONTMCAHNUE TPU3HAKOB M YCIIOBUH TEUCHHUS] XUMHUECKUX

peakiuii, BHITOIHEHUE XUMUYIECKOTO YKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAIIM3a HAOJIOICHUN
3a JKCIEPUMEHTOM, pEIIeHHE 3aaad, MOJIyYeHHEe XMMHYECKON HH(pOpMalud M3 pa3IndHbIX
HMCTOYHUKOB;

. YMEHHE OpTraHU30BBIBATH UCCIIEIOBAHUE C LIETbIO IPOBEPKHU TUIOTE3;

. YMEHHE JIeIaTh YMO3AKIIOUEHUs (MHIYKTUBHOE U IO aHAJIOTHUH) U BBIBO/IBI,

. yMEHHE OOBEKTUBHO OLIEHWBATh WH(OPMALMIO O BEIIECTBAX U XHUMHUYECKUX
Mpoleccax, KPUTUHIECKH OTHOCUTHCS K TICEBIOHAYYHON HH(DOpMAITHIH.

Kommynuxamuenvie

Obyuarowuiics  NOIYUUM  B803MONCHOCMb 01 (QOPMUPOBAHUSL  CILeOVIOUUX
KommyHukxamusnwvix YVJII:

® IMOJTHOC W TOYHOC BLIPAKCHHUEC CBOUX MBICIIEli B COOTBETCTBHUM C 3agadyaMu "
YCIIOBUSAMH KOMMYHUKAITHUN,
® AZICKBATHOC HCIOJB30BAHUEC PCUYCBBIX CPCACTB MIJId Y4aCTuUd B OJUCKYCCHUU H

apryMeHTalul CBOEH MO3UIMH, YMEHHUE MPEJICTaBIATh KOHKPETHOE COZIEpPIKaHUe C COOOIICHUEM
€r0 B MMCbMEHHOHN M YCTHOH (opme, orpenieseHrne Crioco00B B3aMMOICHCTBHSI, COTPYAHUYIECTBO
B ITIOMCKE U cOOpe MHPOPMAIIHH;

. orpezesieHue crnoco0OB B3aWMOJAEHUCTBUS, COTPYAHHUYECTBO B IOUCKE U cOope
uHpOpMalMY, Yy4yacTHEe B JUajore, IUIAHUPOBAaHUE OOIIMX CIOCOOOB pabOThI, MPOSBICHHE
YBa)XKUTEJIBHOTO OTHOLIEHMSI K IPYTUM YUaIluMCs;

. ONMCAaHNUE COACPKaHUS BBINOJIHAEMBIX JEHCTBUH C LEIbI0 OPUEHTHPOBKU B
MIPEeIMETHONPAKTUYECKOH 1€ TEIbHOCTH;

. YMEHHMs YUYUTBHIBaTh Pa3HbIe MHEHUS M CTPEMUTHCS K KOOPIMHALMHU Pa3IU4HbIX
MO3HULIMN B COTPYJHUYECTBE;

. (¢opmMynMpoBaTh COOCTBEHHOE MHEHHE M IIO3MLHUIO, ApPryMEHTHpPOBAaTh M
KOOpJIUHUPOBaTh €€ C TMO3ULMAMHU NapTHEPOB B COTPYAHUYECTBE MpPHU BHIPaOOTKE O0OILEro
pEILIEHUsI B COBMECTHOM AEATEIBHOCTH;

. OCYIIECTBIISITh  B3aUMHBIA  KOHTPOJIb M  OKa3blBaTb B  COTPYJHUYECTBE
HE00XO0AMMYIO B3aMMOIIOMOIITb;

. IJITAHUPOBATh OOMIME CIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIUIO,
OLIEHKY JIeiicTBUI MapTHEPA, yMETh YOCKIaTh;

. UCIIOJIb30BaTh aJIEKBATHBIE S3BIKOBBIE CPENICTBA JJISl OTOOPAKEHUSI CBOUX YYBCTB,
MBICJIEH, MOTUBOB U MOTPEOHOCTEH; 0TOOpakaTh B peun (omrcaHue, OObsICHEHNE) CoJIepKaHue
COBepLIaeMbIX JEUCTBUN, KaKk B (popmMe IpOMKOH COIMATM3MPOBAHHON peud, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETCHLUIO, HCIIONB3ys CPEICTBA YCTHOM M
IMUCHbMEHHOW KOMMYHHUKAIlMM MpH paboTe ¢ TeKCTaMu y4eOHUMKAa U JIOTIOJHUTEIIbHOU
JUTEPATypOd, CIPABOYHBIMU TaOIMLAMH, MPOSABIATH FOTOBHOCTh K YBAXKCHUIO HMHOW TOUYKHU
3peHHs TP 00CYXKIEHUH PE3YIbTATOB BHIIIOJTHEHHOM PaOOTHI.

Ilpeomemnvimu pezynomamamu uzyuenus npeomema «Xumusa» 6 10 Knacce
AGNAIOMCA CN1e0yIOUiUe YMEHUA:
1. B mo3naBaTenbHOM cdepe:



JaBaTh OMPENEICHUS W3YUYEHHBIX MOHSATUH: «XUMHUYECKUH DIEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IIPOCThIE U CIOXKHbBIE BEUIECTBA», «BELIECTBO», «XUMUUEcKas (hopMyay,
«OTHOCUTENIbHAsE ~ aTOMHAasi  Macca», «OTHOCHTEIbHAs  MOJIKYJSIpHAs  Maccay,
OpraHHuYecKHe BeUIecTBa, WX Kiaccudukalnus U HOMEHKIIaTypa, CBOWCTBA, MOJIyYEHUE U
MPUMEHECHHUE, HW30MEPHsI, TOMOJIOTHS,IIONIUMEPHI, TUIBI XUMHYECKUX OpPraHUYECKHX
peaxkuui u zp.

onucaTh  JIEMOHCTPALlMOHHBIE U  CaMOCTOSITEIbHO  IPOBEICHHbIE  XMUMHYECKHUE
SKCTICPUMEHTHI;

OMUCHIBATh M Pa3IMYaTh W3yYEHHBIE KJIACChl OPraHUYECKUX COCIUHEHUU, XUMUYECKUE
peakuuu;

KIACCU(PUIUPOBATH N3YUEeHHBIC OOBEKTHI U SBIICHUS;

JienaTh BBIBOABI W YMO3AKIIOUEHHS U3 HAOMIOACHWH, W3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BELIECTB MO AHAJIOTHU CO
CBOMCTBaMH U3YYEHHBIX;

CTPYKTYpUPOBATh U3YUEHHBIM MaTepHal U XUMHUECKYI0 MHPOPMAIUIO, TTOTYICHHYIO U3
JIPYTUX UCTOYHUKOB;

MOJICJIMPOBATH CTPOCHHUE OPTAaHUUYECKUX BEIIECTB.

2. B 1eHHOCTHO — OpUEeHTAIMOHHOM cdepe:

aQHAJU3UPOBATh U OIEHUBATH TOCIEJCTBUS IS OKpYXaromeh cpeasl OBITOBOM U
MIPOU3BOJICTBEHHOU AESTENILHOCTU YEJIOBEKa, CBA3aHHOM C MepepadOTKON BEIIECTB;

3. B TpynoBoii cdepe:

MPOBOJAUTH XUMHUECKUN HKCIIEPUMEHT;

4. B cihepe O6e30macHOCTH KU3HEACSITEITLHOCTH:

OKa3bIBaTh MEPBYIO MOMOIIb MTPH OTPABICHUSX, 0’KOTAaX U JPYTUX TPaBMax, CBA3aHHBIX C
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYTOBAHUEM.

Y4YeHUK HAYYUTCH:

o Ha3vleamdp U3YUCHHBIE BEILIECTBA N0 «TPUBUAIBLHOW» WM MEXTYHAPOIHON
HOMEHKJIAType;

o onpedenams. BAJICHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKUX IJIEMEHTOB, TUII
XUMHUYECKON CBSI3H B COEIMHEHUSX, 3aps]] HOHA, XapaKTep CPelbl B BOJHBIX
pacTBopax HEOPTaHUUECKUX COSAMHEHUHN, OKHCIUTENb U BOCCTAHOBUTEID,
MIPUHAJICKHOCTD BEIIECTB K PA3IMYHBIM KJIAaCCaM OPraHUYECKUX COeTMHEHUM;

o Xapakmepu308ams. SJIEMEHTHI MAJIBIX TIEPHUOIOB MO UX MOJOKEHHIO B
nepuoanueckoit cucreme .M. Menaeneesa; o0uiye XuMU4IeCKIe CBOHCTBA
METaJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX M OPTaHHUECKUX
COEIMHEHUH; CTPOCHUE U XMMUYECKHUE CBOMCTBA N3YyYEHHBIX OPraHUYECKUX
COCIUHCHHM;

o 00bACHAmMb: 3aBUCUMOCTb CBOWCTB BEIIECTB OT UX COCTAaBa U CTPOEHUS; IPUPOTY
XUMUYECKON CBSA3U (MOHHOW, KOBAJIEHTHOM, METAINTHYECKOM ), 3aBUCHMOCTD
CKOPOCTH XMMUYECKOU PEAKIMH U MOJOKEHUS XUMUYECKOTO0 PaBHOBECHUS OT
pasznu4HbIX (haKTOPOB;

O GbINOJHAMb XUMUYECKUI IKCREPUMEHM TI0 PACIIO3HABAHUIO BaKHEMIINX
HEOpPraHMYECKUX U OPraHNYeCKHUX BEIIECTB;

o Np0o60OUmMb CAMOCTOATENbHBIA NOUCK XUMUYECKOH HH(pOpMAIHU C
UCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOUHUKOB (HAYyYHO-TIOMYJISIPHBIX U3JaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MIHTepHETAa); UCIOIB30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUH AJI1 00pabOTKHU U nepeadyn XUMHYECKON
nHpOpMAILIUY U €€ TIPEACTaBICHUS B Pa3IMYHbIX (hopMax;

Yuyenuk MOJYYMT BO3MOKHOCTb HAYYUTHLCH:



BBIBUTaTh W TPOBEPATh SKCHEPUMEHTAIBHO THUIIOTE3bl O XUMHUYECKHUX CBOMCTBAxX
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS, UX CIOCOOHOCTH BCTYNaTh B XUMHYECKHE
peaKIuu, O XapaKTepe U MPOAYKTaX PA3TUUYHBIX XUMUUECKUX PEAKIIHIA;

XapaKTepu30BaTh BeEUIECTBA IO COCTaBy, CTPOCHHIO U CBOICTBaM, yCTaHaBIUBAaTh
MIPUYUHHO-CIICCTBEHHBIE CBSA3U MEX/Y TaHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;
COCTaBJISATh MOJICKYJSIPHBIC W TIOJTHBIC MOHHBIC YPaBHEHHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MMPOTHO3MPOBATh  CIMOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKUCIUTEIBHBIC  WJIH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEH OKUCICHUS AJIEMEHTOB, BXOJSAIIUX B
€ro COCTaB;

COCTaBJIATh  YpaBHEHUS  PEaAKIIHiA, COOTBETCTBYIOIIMX  TOCJIEI0BATEIbHOCTH
NpeBpalIeHU HEOPraHUYECKHUX BEIIECTB Pa3IMYHbIX KIJIACCOB;

BBIBUTaTh M TPOBEPSATH IKCIEPUMEHTAIBHO THUIIOTE3bl O PE3yJbTaTax BO3JEUCTBUS
pasznUYHbIX (DaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKON peaKIuu;

UCTIONIb30BaTh MPHOOPETEHHBIC 3HAHMS JUJIS DKOJIIOTMYECKH TPAaMOTHOTO MOBEJCHUS B
OKpY>Kalolleu cpee;

UCTIOJIb30BaTh IPHOOPETEHHBIC KIIFOUEBBIE KOMIICTCHIIMH MPHU BBIMIOJTHCHUN MPOCKTOB H
yueOHO-UCCIIEeIOBATEIbCKUX 3a/lad M0 M3YyYEHHIO CBOMCTB, CMOCOOOB TMONY4YeHHUS U
pacro3HaBaHUs BEIIECTB;

00BEKTUBHO OLIEHUBATh HHPOPMAIIUIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCax;
KPUTUYECKH OTHOCUTHCS K MCEBJAOHAYYHOU MHPOpMAIINK, HEAOOPOCOBECTHOM peKiiaMe B
CpelICTBaX MacCOBOM MH(OpMAIINY;

OCO3HABaTh 3HAYCHHE TEOPETHMUECKUX 3HAHUM 1O XUMHUHM [JJIs1 [PaKTUYECKOU
NeSITENbHOCTH YeJI0BEKa,

CO371aBaTh MOJICIIN U CXEMBI VISl PEIICHHs YICOHBIX U TTO3HABATENIbHBIX 3a/1a4; TOHUMAaTh
HEOOXOUMOCTh COONIOJICHUSI TPENNUCaHUI, TpeyiaraéMblX B HHCTPYKLIUSAX IO
WCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBON XMUMHH H JIP.

Ilpeomemnvimu pezynomamamu uzyuenus npeomema «Xumusa» 6 11 Knacce

AGNAIOMCA CIeOyIoujUe YMEHUA:

1.

@opMHUpOBaHUE 3HAHUNW OCHOB XMMHYECKON HAyKH: BaXXHEHIINX (haKTOpOB, MOHSTHIA,
XAMAYECKMX 3aKOHOB W  TEOpWH, s3bIKa HAyKH, JOCTYHHBIX  00OOIIeHMIt
MHUPOBO33PEHYECKOT0 XapaKTepa.

VYcBoeHHe y4yanuMucs BaXKHEMIINX 3HAHUI 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMUH,
XUMUYECKOU CUMBOJIUKE.

Pa3BuTtne ymeHuil HaOm0AaTh U OOBACHATH XUMHUUECKHE SIBICHHUS, IMPOUCXOASIIUE B
pUpoe, 1adopaTopuu, B TOBCETHEBHOM KU3HHU.

OBnaneHue ydaluMMHCS yYMEHHUSMU IPOU3BOJUTH pacuyeThl Ha OCHOBE XHMUYECKUX
(bopMyI1 BelIecTB U YpaBHEHUM XMMUYECKUX PEAKLIN;

@dopMHUpOBaHUE CIIELMATIBHBIX YMEHMH: 0Opamarbcs C BEIIECTBAMMU, BBINIOJIHATD
HECJIOKHBIE HKCIEPUMEHTHI, COOJI0/as MpaBUiIa TEXHUKU O€30MacHOCTH; I'PaMOTHO
MIPUMEHITh XUMHUYECKHE 3HAHUS B OOIIEHUU C IPUPOION U B TIOBCETHEBHOM KU3HU.
PackpelTe T'YMaHHCTHYECKOW HAIIPaBICHHOCTHM XUMHUHU, €€ BO3pPACTAIOLICH PO B
pEIIeHNH TJaBHBIX IPOOJEM, CTOSIIMX Iepes YeJOBEYECTBOM, M BKJa/Ja B HAy4YHYIO
KapTUHY MUDA.

Pazputue nuyHOCTM  OOydYarOUIMXCS: MX  MHTEUIEKTYyalbHOE U HPABCTBEHHOE
COBEPILICHCTBOBAaHUE, (OPMHUPOBAHHWE y HHUX TIyMaHUCTHUYECKHX OTHOIIGHUH U
9KOJIOTUYECKH  LI€JECO00pa3HOro IMOBEJAEHUs B OBITY M B Ipolecce TPyAOBOH
JeATEIILHOCTH.

pa3BUTHE 03HABATEIIbHBIX UHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH ydamuxcs B
IIPOLIECCE MPOBEIEHUS XUMUYECKOT0 AKCIEPUMEHTA CaMOCTOSATEIBHOIO MPUOOpPETEHUS
3HaHUI B COOTBETCTBUU C BO3HUKAIOUIMMHU )KU3HEHHBIMU TOTPEOHOCTIMU;
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9.

Bocnuranue OTHOLIEHMS K XMMHUU Kak K OJHOMY U3 (DyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00I1[€4eI0BEYECKON KYIbTYPBHI;

10. IlpumeHeHne yyamMMUCS TOJYYCHHBIX 3HAHMH W yMEHHH A 0Ge30MacHoro

11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

UCIIOJIb30BAaHUSl BEIIECTB W MaTepHalioB B OBbITY, CEJIbCKOM XO34MCTBE M Ha
MPOM3BOACTBE,  pELICHHS  NPAKTUYECKUX 3a4ad B  IIOBCEJIHEBHOW  JKU3HHU,
MpEAYNPEKICHNS ABICHUN, HAHOCAIIMX BPEJI 3J0POBBIO UEJIOBEKA U OKPYKAOLIEH Cpesie
(pa3BUTHE SKOIOTHYECKON KyIbTYPhl YUALTUXCS).

Y4eHUK HAYy4YUTCH:

1. Ha3vl6amb N3y4CHHBIE BELIECTBA 110 «TPUBUAIIBHON» WM MEKIYHAPOIHOU
HOMEHKJIATYypE;

2. onpeoenams: BaJCHTHOCTb U CTEIIEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB, THUII
XUMUYECKOMU CBSA3U B COEAMHEHUSX, 3apsi/l NOHA, XapaKTep Cpe/ibl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN, OKUCIUTEIb U BOCCTAHOBUTED,
MPUHAAJIEKHOCTh BELIECTB K Pa3JINYHbIM KJIacCaM OpPraHUYEeCKUX COEIMHEHU;

3. Xxapakmepu306amb: IEMEHTHI MAJIbIX IIEPUOOB 110 UX IOJIOKECHUIO B
nepuoauueckoit cucreme [[.M.Mennaeneera; o0nme XHMUIECKHUE CBONCTBA
METaJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTaHUYECKUX
COEIMHEHUI; CTPOEHNUE U XMMUYECKHE CBOMCTBA U3yYEHHBIX OPraHUYECKUX
COCTMHEHUH;

4. 00BACHAMD. 3aBUCUMOCTb CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS; IPUPOAY
XUMUYECKON CBSA3U (MOHHOM, KOBAJIEHTHOM, METAJNTUYECKOM ), 3aBUCUMOCTD
CKOPOCTH XMMUYECKOW PEAKIIMH U MOJIOKEHUSI XUMUYECKOIO PAaBHOBECHS OT
pa3inuyHbIX (PaKTOPOB;

5. 6blNONHAMb XUMUYECKUN IKCHEPUMEHM TIO PACTIO3HABAHUIO BaXKHEHIIINX
HEOPraHWYECKUX U OPTAaHUYECKUX BEILIECTB;

6. nposoOumMb CaMOCTOSITENEHBIN MOUCK XUMUYECKOU HH(OpMALIUU C
WCIIOJIb30BAHUEM PA3JIMYHBIX UCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX U3AaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHETa); UCTIONB30BATh
KOMIIBIOTEPHBIE TEXHOJIOTUH AJ11 00pabOTKHU U nepeadyn XMMHYECKON
uHGOpPMAIIMK U €€ MIPEeICTABICHUS B Pa3IMUHbIX (hOpMax;

Y4YeHUK NOJy4YUT BO3MOKHOCTD HAYUYHThCSH:

BBIIBUTaTh U IPOBEPSATh HKCIEPUMEHTAIbHO THIOTE3bl O XMMHYECKHMX CBOWCTBAX
BEIIIECTB HAa OCHOBE UX COCTAaBa M CTPOCHMS, UX CIIOCOOHOCTH BCTYNAaTh B XMUMHUYECKHE
peaklny, O XapaKTepe U NMPOAYKTaX Pa3INYHbIX XUMUUYECKUX PEAKIUII;

XapaKTepu30BaTh BELIECTBA II0 COCTABY, CTPOCHUIO W CBOMCTBAM, YCTaHaBIMBATb
IIPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEK/Y JaHHBIMU XapaKTEPUCTUKAMM BEILIECTBA;
COCTAaBJIAATh MOJIEKYJISIPHBIE U TIOJHBIE MOHHBIE YPAaBHEHHS IO COKPAICHHBIM HOHHBIM
YPaBHEHUSIM;

IPOTHO3UPOBATh  CHOCOOHOCTh  BELIECTBA  NPOSIBIATH  OKHUCIMTENbHbIE — WIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIEHEW OKUCJIECHMS 3JIEMEHTOB, BXOJAIINX B
€ro COCTaB;

COCTaBJISITh ~ YPaBHEHHSA  pEaKIMi,  COOTBETCTBYIOLIUX  IOCJIENI0BATEIBHOCTH
IIPEBPALICHUI HEOPraHUYECKHUX BEIIECTB Pa3IMYHbIX KIIACCOB;

BBIIBUTaTh U IPOBEPSATh SKCIEPUMEHTAIBHO THIOTE3bl O Ppe3ylbTaTax BO3AECHUCTBUS
pa3IuyHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XMMUYECKON peaklu;

UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHMS Ui HKOJOTHYECKH T'PAaMOTHOTO TOBEJCHUS B
OKpYXKAaIOILIEH Cpele;

UCIIOJIb30BaTh NPUOOPETEHHBIE KIIFOUEBbIE KOMIETEHIIMU NPHU BBINOJIHEHUU NPOEKTOB U
y4eOHO-UCCIIE0BATENbCKUX 3a7ay IO H3YYEHHIO CBOWCTB, CIIOCOOOB MOJYYEHHS U
pacro3HaBaHUs BEIIECTB;
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22. 00BEKTUBHO OLIEHUBATh HHPOPMALIMIO O BEUIECTBAX U XUMUYECKUX MPOLECCAX;

23. KPUTHYECKU OTHOCUTHCS K ICEBJIOHAYIHOW HH(POpMAIHK, HeTOOPOCOBECTHOM peKilaMe B
CpeICTBax MaccoBOI HH(pOpMAIHH;

24. oco3HaBaTh 3HAUYCHHE TEOPETUYECKUX 3HAHUH 1O XUMHUH JUIsl [PaKTHYECKOU
JeSITEIbHOCTH YeJIOBeKa;

25. co31aBaTh MOJIENIN U CXEMBI JIUISl PEIICHUsT yIeOHBIX W MO3HABATEIIBHBIX 33]1a4; TOHUMATh
HEOOXOAMMOCTb COONIONEHHUS] TPEANUCAHUN, TpeAsiaraéMblX B HHCTPYKLHSAX 10
WCTIOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOIM XHUMHUU H JIP.

TEMATHUYECKOE IIVIAHUPOBAHHME
10 KUIIACC (35 YACOB)
Ha3zeanue Tema ypoxa Ocnoenbite 6uovt oesamenvnocmu | Hcnonvzoe
pazoena oodyuarowuxcsa aHue
ooopyoosa
HuUuA
uenmpa
«Touka
Pocmay
Beeoenue l. [Ipenmer | Cnymanue OObSICHEHU YUUTEINS.
(2u) OpraHUYECKON CamocTodarenbHas paboTa ¢ yueOHUKOM.
XUMHH.
2. Teopus p
aboTa ¢ pa3gaTOYHbIM MaTEPUATIOM.
CTpOCHHA Crnymanue oObSICHEHUI yUnTeNs.
OPTaHIHACCKHX CamocrosTenbHas paboTa ¢ y4eOHUKOM.
COCIMHEHUH.
Yenesooopoo | 1. llpuponnsiii ra3. | Cnymanue 0ObsICHEHUH yUUTEINS.
bl u ux | AJKaHbl. CamocrosTenbHas paboTa ¢ y4eOHUKOM.
npupoomnvie OT6op W cpaBHEHHME MarTepuaja TIo
UCHOYHUKU HECKOJIBKUM MCTOYHHKAM.
(11 u)
2. Ouznueckue | Ciymanue o0ObICHEHHH YIUTEIIA. Jatuuk
cBoiicTBa ankaHoB. | CamocTosiTeNbHAS Pa00Ta ¢ YYEOHUKOM. | BBICOKOM
[Tonmyuenue u | PaGora ¢ Tabnueit Menzaeneena. TeMIepaTyp
[IPUMEHEHHUE. Pabora ¢ kapToukamu. pl, JlaTdmk
TeMIepaTyp
BI
TJIATUHOBBIN
3. Ankensl. | Ciymanue oObsICHEHUH YUUTEIs.
OTuseH. Pabota B mapax.
Pabora B rpynmnax.
4. @Ouszuyeckue u p JaTunk
aboTa ¢ pa3gaTOYHbIM MaTEPUATIOM. .
XUMHICCKHC Crnymanue 0ObsICHEHUN YIUTETIS. BbICOKOH
CBOMCTBA "AlIKCHOB. | CayocTosTenbHas pabota ¢ yueOHUKOM. reMneparyp
[Tonyuenune u pl, Jlatumk
pUMEHEHHE. TeMIepaTyp
bl
TJIATUHOBBIN
5. Ankamuensl. | Ciymanue 00ObsICHEHUN YUUTEIS.
Kayuyku. CamocrosTenbHas paboTa ¢ y4eOHUKOM.

Pabora ¢ kapToukamu.

12




Pabota B mapax.
Pabora B rpynmnax.

6. Ankunsbl. | Crymanue oObsICHEHUH YUUTEs.
AleTuIeH. Pemenne noctaBineHHbIX 3a/1a4.
PaGora ¢ yaeOHHUKOM.
Pabota B mapax.
Pabora B rpymmax.
7. CaoiictBa | Cnymianue 0ObSICHEHUH yUUTENs.
AJIKHOB. Pemenue 3amau.
[TonuBununxnopua | Pabora B mapax.
. PaGota y nocku.
8. benson —
Pabora ¢ pa3naToyHbBIM MaTEepPUATIOM.
MIPEICTaBUTENb .
Crnymanue 0ObSICHEHUI yUUTENs.
apOMaTUYECKUX
CamocrostenbHas paboTa ¢ y4eOHUKOM.
YTJI€BOJIOPOJOB.
9. Hedts u
PaGora ¢ pa3naTouyHbIM MaTepHaIoM.
CTIIOCOOBI ee .
Caymanue oObsCHEHUNA yUUTEIS.
nepepadoTKH.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
10. Pabota B mapax.
Cuctemaruzamus u | Pabora B rpynmnax.
000011IeHNE Pemenue 3amau.
3HaHUHN 1o | IIpoBepka nosy4eHHBIX 3HAaHUM.
YTJIEBOJIOPOAAM. [TonroroBka K KOHTPOJILHOU padoTe.
11. KontponwHas | Pemenne 3aqanuii KOHTPOIBLHON paOOTHI.
pabora  Nel
«YTIIEBOAOPOIBIY.
Kucnopoo- u | 1. Enuncreo Hatunk
. Paborta ¢ pa3aToyHbBIM MaTEepUATIOM. .
azomcooepica | XUMUYECKON . BBICOKOM
Crnymanue oObSICHEHUI yUnTeNs.
wue OpraHu3aIu TeMIepaTyp
CamocrosTenbHas paboTa ¢ y4ueOHUKOM. i
K KHUBBIX BI aTYNK
opeanuteckue Ananmu3 ommooK. ’
CcOeOuHeHUuA u | OpraHu3MOB Ha . TEeMIEpaTyp
AHanu3 KOHTPOJIBHOM paboTEhI.
ux 3emsie. CiupThl. bl
Pabora Hag ommOkamu. .
npupoonvie MJIaTUHOBBIN
ucmoynuxu(1l — U3MEpeHHue
8u) TEMIEPATYP
bl TIEPEXOJIOB
AJJIOTPOIHBI
X
MoaupuKaIm
71 CepHI;
U3MEpEeHne
TeMIeparTyp
Bl TUTABIICHUS
BEIIIECTB.

2. XUMHYECKHE U

Anamus popmyir.

busnueckue

CBOICTBA PemieHre TEKCTOBBIX KOJIMYCCTBCHHBIX H
OJTHOATOMHBIX Ka4eCTBEHHBIX 3a/1a4.

CIIMPTOB. Crnymanue oOBbsSCHEHUH yuuTes.

3. Dmnuepmn - Ananus Gopmyir.

PEICTABUTED
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MHOI'0aTOMHBIX
CIIUPTOB.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4.
Crnymanue 0ObsICHEHUN YUIUTETIS.

4. ®eHOII.

Anamus popmyir.

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a71a4.
Craymanue oObsICHEHUI YIUTEIS.

5. Ampmerunsl W
KETOHHBL.

Ananus popmyir.

Penienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3aJau.
Caymanue oObsCHEHUH yUUTEIIsL.

6. KapOoHoBsie
KHCJIOTHI.

Pa6ora B mapax.

Pabota B rpynmax.

Pemenue 3anmau.

ITIpoBepka 1Moy4yeHHBIX 3HAHUM.

7. ®dusznueckue u Ananus hopMmyd. Hatuuk pH
XUMHUECKHE
CBOMCTBA Pemenune TEKCTOBBIX KOJIMYECTBEHHBIX U
Kap6OHOBI>IX Ka4y€CTBECHHBIX 3a/1ad4.
KUCJIOT. Breiciue CJIYH_IaHI/IC 00BACHEHHUH YUUTCIIA.
KapOOHOBBIE
KHCJIOTBL. MbLIa.
8. Crnoxuble | Cnymanve oObsICHEHUH YUUTES.
a¢upsl. Kupsl. CamocTodaTtenbHas paboTa ¢ yueOHUKOM.

Pabora ¢ tabiuueit Menneneesa.

Pabora ¢ kapToukamu.
9. YTieBoasl. p

aboTa ¢ pa3JaTOYHbIM MaTEPHUATIOM.
MoHocaxapuasl. Cr 5 o
yIlIaHUE OOBSICHEHUI YUUTEINS.

CamocTodTenbHas paboTa ¢ yueOHUKOM.

10. JIucaxapuasl u Hatuuk pH

nojurcaxapuibl.

Pabota ¢ pa3naTouHBIM MaTepHAIOM.
Craymanue oObsCHEHUIA yUUTEIS.
CamocrosiTensHas paboTa ¢ y4eOHUKOM.

11. O0o0OeHne u
CUCTCMaTu3aluia
3HAHWH 3 {6)
KHCIIOPOJICOACpKA
M
OpraHuYeCKUM
BEIIECTBAM.

PaGora ¢ pa3naTouyHbIM MaTepHaIoM.
Pemenue 3anau.

3akperieHue 3HaHUH 10 TEME.
[MonroroBka K KOHTPOIBHOU paboTe.

12.  KonTposbHas
pabota Ne2:
«Kucnopoacoaepx
amue
OpraHUYEeCKHe
BEILIECTBA.

Pemienue 3a1anuii KOHTPOJIBHON PaOOTHI.

13. Tlpaktuueckas
paborta Nel
«Unentudukanus

HaOmronenne 3a
YUUTEIS.
O0bBsAcHeHHEe HAOIIOAAEMBIX SIBJICHUM.

JTEMOHCTPAIUSIMU
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OpPraHMYECKUX [locTaHoBKa OMBITOB AJI JAEMOHCTPALUU
COCIUHEHUIN. KJaccy.
BrimotHeHNE MpakTHYECKOM pabOTHI.
14. Awmunbl. | Cnymanue oObSICHEHUN YUUTES. Hatuuk pH
AHWIUH. CamocTosTenpHas padoTa ¢ yaeOHUKOM.
Otbop u cpaBHeHHME MaTepuaga [0
HECKOJIbKUM MCTOYHHKAM.
15. Pabora ¢ pa3maTo4HbIM MaTEepPHATIOM.
AMUHOKHUCIOTHI. Pemenue 3amau.
3aKkperneHne 3HaHUM [0 TeME.
16. benku. | PaboTa ¢ pa3matoyHbIM MaTepraIoM.
Hyxnennoseie Pemenue 3anau.
KHCJIOTBI. 3akpenseHne 3HaHUH 1o TeMe.
17. O600menue u | Pabora c pa3gaTouyHbIM MaTEPHAIOM.
cucTeMaTH3alus Pemienue 3amay.
3HaHUH 10 TeMme | 3aKperuieHue 3HaHUuM 0 TEME.
«A30TOCOAEpKAIIN
€  OpraHuyveckue
BEIIIECTBAY.
18. Ilpaktuueckas H
abmiozieHne 32  JIEMOHCTPaLUsSMHU
pabota No2 —
«Pemenue o
OObsicHeHHEe HAOII0JAEMBIX SIBJICHH.
IKCHCPUMEHTAIO! 1 1140 raH0BKa OMBITOB IS JIEMOHCTpAINH
BIX 33714 110 Kypey KITACCY.
OPTaHIHeCKOn BrimonHeHne npakTu4eckoi paboThl.
XUMUH.
Hckycemeenn | 1. VckyccrBennbie | Crynianue 0OObSCHEHUH yUUTES.
vle u | IOJUMEPBI. CamocTosaTenbHas paboTa ¢ yueOHUKOM.
CUHmemuyecK OTbop W cpaBHEHHME Marepuaga IIo
ue noaumepul HECKOJIbKMM MCTOYHUKAM.
2w
2. Cunrernueckue | Ciaymanue oObICHEHUN YUUTEs.
OpraHUYECKHE CamocTosTenbHas paboTa ¢ yaeOHUKOM.
COEJIMHEHUSI. Otbop u cpaBHeHHME MaTepuaga 0
HECKOJIBKUM UCTOYHHKAM.
3aknrwouenue | 1. 3akpermnenue u | Pabota ¢ pa3naToOYHBIM MaTEpUAIOM.
2u CHUCTEMAaTH3aIUsI Pemenue 3amgau.
3HaHUH MO Kypcy | 3aKperuieHue 3HaHUM 10 TEME.
xumun 10 kmacca. | [logroroBka Kk KOHTPOJIBHOM paboTe.
2. Htorosas | Pemenue 3a1anuii KOHTPOJIBHOU PaOOTHI.
KOHTPOJIbHAS
pabora.
11 KJIACC (34 YACA)
Hazeanue Tema ypoka OcHnosnbuie euovl deamenvhocmu | Ucnonwv3oe
pazoena ooyuarowuxcs aHue
ooopyoosa
HuUA
yenmpa
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«Touka

Pocma»
Cmpoenue 1. OcHoBHBIE Crnymanue 0ObSICHEHUI yUnTeNs.
eéeujecmea(l2 | ceeneHus o CamocrostenbHas paboTa ¢ y4eOHUKOM.
u). CTPOEHUHU aTOMa
2. Tlepuoamaeckuit
Pabora ¢ pa3natouHbIM MaTepHaIoOM.
3aKOH U CTpPOCHHE .
Crnymanue oObsICHeHHI yUUTENS.
aToMa.
CamocTodaTenbHas paboTa ¢ yueOHUKOM.
3. HNonnas | Cnymanue 0ObSICHEHUN YUUTES.
XuMudeckast cBsi3b. | CamocrosTenbHas paboTa ¢ y4eOHUKOM.
KoBanenTtHas OT6op W cpaBHEHHME Marepuaga TIo
XUMUYECKasl CBSI3b. | HECKOJIBKUM MCTOUHHUKAM.
4. Metannuueckas | Ciaymanue oObICHEHUN YUUTEs.
xumudeckast cBsi3b. | CaMocTosiTenbHas padboTa ¢ yaeOHUKOM.
Bonoponnas Pabora ¢ Tabauneit Meneneesa.
XUMHUYeCKas CBsi3b. | PaboTa ¢ KapToukamu.
5. Ilonumepsl. Crnymanne 0ObsICHEHUN YUIUTETIS.
Pa6ora B mapax.
Pabota B rpynmnax.
6. Ta3zo00pa3Hbie JaTunk
PaGora ¢ pa3naTouyHbIM MaTepHaIoM. .
BemiectBa. JKugkue N BBICOKOI1
Crnymanue oObSICHCHHIA yUUTEIS.
BELIECTBA. TeMIepaTyp
CamocrosiTensHas paboTa ¢ y4eOHUKOM.
bl, Jlatuuk
TeMIepaTyp
BI
IJIATUHOBBIN
7.  llpakTuueckas Jatuuk
HaGmronenne  3a  JAeMOHCTpauusMu .
pabora Nel BBICOKOM
YUUTEIIA.
«[lonyuenue, . TeMIepaTyp
O0bsicHeHNE HAOIFOAaEMBIX SBJICHUI.
coOupanue u pl, JlaTamk
[TocTanoBKa OMBITOB AJIsi AEMOHCTPALIMU
pacro3HaBaHUe TeMIepaTyp
KJIaccy.
ra3oBy. . BI
BerlmonHeHne npakTH4ecKoil paboThl. .
TJIATUHOBBIN
8. Teepapie | Cnymanue 0ObICHEHUN YUUTES. Jatuuk
BENIECTBA u | PemeHne noctaBiaeHHbIX 3a/1a4. BBICOKOM
JUCIIEPCHBIE PaGora ¢ yueOHUKOM. TeMIiepaTyp
CHUCTEMBI. Pabota B mapax. pl, JlaTumk
PaGora B rpynmax. TeMIEepaTyp
Bl
TJIATUHOBBIN
9. CocraB | Cnymanue 0ObSICHEHUHN yuuTeNs.

BenrecTBa. CMmecH.

Pemmenue 3amgau.
Pa6ora B mapax.
Pabora y nocku.

10. Pemenne
AKCIIEPUMEHTAJIbH
BIX 3aJa4 II0 IJ1aBe
1 «CtpoeHue
BEIIECTBAY.

PaGora ¢ pa3naTodHbIM MaTepHaIoM.
Pemenue 3anau.

3akperneHne 3HaHHi M0 TeMe.
[ToaroToBka K KOHTPOIBHOM paboTe.
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11. Pemenne
SKCIICPUMCHTAJIbH
BIX 3aJa4 I10 IJlaBe
1 «CtpoeHue
BELIECTBA.

Pabota ¢ pa3gaTouyHbIM MaTEpHAIOM.
Pemenue 3amau.

3akperieHue 3HaHUH 0 TEME.
[MonroroBka K KOHTPOJIBHOU paboTe.

12. KontposbHas
pabora mo riaBe 1

Pemenne 3aganuii KOHTPOIBHOM PabOTHI

«CtpoeHue
BCIIIECTBAY.
Xumuueckue | 1. Ilonstue o Jatuuk
peaxyuu(8u) XUMHUUYECKON BBICOKOM
peakuuu. Peakumu, TeMIueparyp
uayiue oe3 b, JlaTumk
M3MCHEHHS COCTaBa TeMnepaTryp
BCIIECTB. bl
IUIATUHOBBIN
— U3MEpEHHUe
TeMnepaTryp
bl [IEPEXOJ0B
aJUIOTPOITHBI
X
MoauduKaIm
71 CEpHI;
U3MEpEHHE
TeMIiepaTyp
bl IUIaBJICHUS
BEILIECTB.
2. Knaccuduxamms p Jatuuk
aboTa C pa3gaTOYHBIM MAaTEPHATIOM. .
XHMH%UC KX Crnymanue oObsICHEHUN YIUTEIIS. BbICOKOH
PeaKLlH, CamocrosTenbHas paboTa ¢ y4eOHUKOM. feMneparyp
MPOTEKAIOMAX € | Ao e b, JlaTumk
MSMCHCHHCM AHanu3 KOHTPOJIBHOH paboTHI. feMneparyp
COCTaBa BEILCCTB. PabGora Han ommOkamu. bl .
IIATHHOBBIM
— U3MEpEHHue
TeMneparyp
bl TIEPEXOJ0B
aJUIOTPOITHBI
X
MoaupUKaII
71 CEpHI;
U3MEpEHHE
TeMIiepaTyp
bl IUIaBJICHUS
BEILIECTB.
3. CIfOpOCTB AHanH3 hopMyIL. ]_—[aT‘{I/IKU
XAMHUYECKOU BBICOKOM
peaKknounu. Perrenyie TeKCTOBEIX KOJIMYECTBEHHBIX U TEMIIEPATYP
O6paTI/IMOCTI) Kad4CCTBCHHLBIX 3a1a4. BbI, I[aT‘-II/IK
XUMHUUYECKOUN CJ'IYHIaHI/Ie 00BsICHEHUN Y4UTECII. TeMneparyp
peaKIru. Bl
XHUMHUYECKOE IIATUHOBBIN
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paBHOBeCHE u — U3MepeHue
CIOCOOBI ero TeMIepaTyp
CMEILECHMS. bl [1EPEXOJI0B
aJJIOTPOIIHBI
X
MoaupuKam
71 CephI;
U3MepeHue
TeMIepaTyp
bl TIJIABJICHUS
BEIIIECTB.
4. Pomr BOIBl B AHaH3 bopMyiL.
XUMHUYECKHUX
PeaKIsIX. Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
Tuaponus. Ka4eCTBEHHBIX 3a/1ay.
Caymanue oObsICHEHUH yUUTeIIsl.
5. OxucaurenpHo-
Ananuz Gopmyir.
BOCCTaHOBUTEJIbHBI
e peakruu. | PellleHre TEKCTOBBIX KOJIMYECTBEHHBIX U
:)HeI(TpOHI/B. Ka4yeCTBCHHBIX 3a1a4.
Caymanue o0bsCHEHUH YUUTEsL.
6. 3akperuienue u | PaGora B mapax.
cucTeMaTH3alus Pa6ora B rpynmnax.
3HaHUM 10 TeMe | Pemenue 3amau.
«XUMHYECKUE [IpoBepka Mmony4yeHHbIX 3HAHUM.
peakuum»
7. 3akperuienue u | PaboTa ¢ pa3gaToyHbIM MaTepUaIOM.
cucTeMaTH3alus Pemenue 3anau.
3HaHUH 10 TeMe | 3aKpeIuleHUe 3HaHuM 10 TEME.
«XUMHYECKHE [ToaroToBKa K KOHTPOIBHOM padoTe.
peakuum»
8.  KoutponwHas | Pemenne 3ananuii KOHTpOobHOM paboTel. | atunk pH
pabota Ne2
«XUMHYECKHE
peakuum.
Bewecmea u | 1. Metannsl. Caymanue oObsICHEHUN yUUTENS.
ux ceolicmea CamocTtodaTtenbHas paboTa ¢ yueOHUKOM.
9u Pabota c Tabnuniel MeHeneena.
Pabora ¢ kapToukamu.
2. Metainsl.
Paborta ¢ pa3naToyHbIM MaTEepHUaAJIOM.
Craymanue oObsICHEHHN YIUTEIS.
CamocrositenbHas paboTa ¢ y4eOHUKOM.
3. Hemeramisl.
Pa6orta ¢ pa3naToyHbIM MaTEepUaAIOM.
Craymanue oObsICHEHHN YIUTEIS.
CamocrositenbHas paboTa ¢ y4eOHUKOM.
4. Kucnotsl. Caymanue 00bsICHEHUH yUUTes. Hatuuk pH
CamocrositensHas paboTa ¢ y4eOHUKOM.
OT10op M cpaBHEHHE MaTepuaga [0
HECKOJIBKUM UCTOYHHUKAM.
5. OcHoBaHus. Caymanue o0bsCHEHUN YUUTEIsL. Haruuk pH
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CamocrosiTensHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHEHHE MaTepuaga [0
HECKOJIbKUM HCTOYHHKAM.

6. Conu.

Craymanue oObsCHEHHN YIUTEIS.
CamocrosiTesbpHas padoTa ¢ yueOHHKOM.
Otbop W cpaBHEHHE MaTepHana IIO0
HECKOJIBKUM HCTOYHUKAM.

Haruuk pH

7. T'enetuueckas

Pemenne TeKCTOBBIX KOJHMYECTBEHHBIX H

CBSI3b MEX
Y| kauecTBeHHBIX 3a1a4.
KJIaccaMu .
Caymanue oObsICHEHHIA YIUTEIS.
HEOPraHUYECKUX U
OpPraHHYECKHUX
BEIIECTB.
8. IIpaktuueckas
P HaGmiogenne 32 JI€MOHCTpalUsIMH
pabota No2 —
«Perienune ' .
OObsicHeHHE HAOIIOJAEMBIX SBJICHHIA.
IKCIIEPUMEHTAJIBH
P [locTaHOBKa OMBITOB JJISI IEMOHCTPAITUH
BIX  3aJa4  Ha
kAL KJIaccy.
UJICHTH .
. 1 BeimoHeHrE TPakTHYECKOW PaOOTHI.
OPraHWYECKHX |
HEOPTraHUYECKUX
COEMHECHUIN.
9.  KoutponsHas | Pemenne 3aganuii KOHTPOIBHOU pabOTHI.
paborta Ne3
«BemectBa U ux
CBOMCTBaY.
3axnouenue | 1. 3akperienue u | PaboTa ¢ pa3gaToyHbIM MaTepUaioM.
5w CHCTEMaTH3aIUs Perrenue 3amay.

3HAaHUW 10 KypCy
xumun 11 kmacca.

3aerHHeHI/IC 3HAHHUHU 110 TEME.

2. 3akperuieHue |
CUCTEMATHU3ALNSA
3HAaHUM 10 KypeCy
xumuH 11 kiacca.

HaGmonenue 3a
YUUTEIS.
O0bBaAcHeHNE HAOIIOAAEMBIX SIBJICHUM.
[locTaHOBKa OMBITOB AJI JAEMOHCTpPALUU
KJIaccy.

BrimonHeHne npakTuyeckoil paboThl.

JEMOHCTPALUSIMU

3. 3akperuieHue u
cucTeMaTH3alus
3HaHUM 10 KypCy
xumuu 11 kmacca.

Pabora ¢ pa3naTo4HbIM MaTEpHATIOM.
Pemenue 3amgau.

3aKkperneHue 3HaHUM 10 TeME.
[ToaroToBka K KOHTPOILHOU padboTe.

4. 3akperuieHHEe U
CUCTEMAaTHU3AIHS
3HAHUM 10 KypCy
xumun 11 kiacca.

Pabota ¢ pa3gaTouyHbIM MaTEPHAIOM.
Pemenne 3amauy.

3akperieHue 3HaHUH 0 TEME.
ITonroroBka K KOHTPOJILHOU paboTe.

5. Hrorosas
KOHTPOJIbHAS
pabora.

Pemenue 3aganuii KOHTPOJIbHOM pabOTHI.

Cnucok Jurepatypbl
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