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Pa3pen 1. KoMIuieKC 0CHOBHBIX XapaKTePUCTHK 00pa3oBaHusA
1.1. ITosscHuTEe/IbHAA 3aIUCKaA

HomonmHuTenbHas o6ieobpa3oBaresibHasi TpPOrpaMMa COCTaBjieHa Ha OCHOBE HOPMAaTUBHBIX
JIOKYMEHTOB:

o ®depnepanbHblii 3akoH PO ot 29.12.2012 r. Ne 273-®3 «O6 oOpa3oBanuu B Poccuiickoi
deneparn»;

e [Ipuka3 MunucTepcTBa o6pa3oBanusi M Hayku Poccuiickoit ®egepauyu ot 09.11.2018 r. Ne 196
«O6 ytBepxaeHur Ilopsiaka oOpraHu3alMd W OCYILECTBeHHS] 00pa3oBaTe/NbHOM [esTelbHOCTH 10
JIOTIOJTHUTE/TBHBIM 00111e00pa30oBaTe/TbHBIM IMPOrpaMMam»;

e [locraHoBneHue I'1aBHOrO roCyAapCTBEHHOrO0 caHUTapHOro Bpaya Poccuiickor ®epepanyu OT
04.07.2014r. Ne 41 «O6 ytBepkgenun CanlluH 2.4.4.3172-14 «CaHUTapHO-31HU/eMHOJIOTHYEeCKHe
TpeOOBaHUs K yCTPOWCTRBY, COJIeP)KaHUIO U OpraHU3alliu pexkuMa paboTbl 00pa3oBaTe/TbHBIX OpraHU3alui
JIOTIOJTHUTETbHOTO 00pa3oBaHus JieTeii»;

e PacnopsbkeHue IlpaBurenbctBa Poccuiickoii ®Pepeparuu ot 04.09.2014 Ne 1726-p «O6
yTBepxeHrr KOHIIeryuu pa3BUTHs JIOTIOJIHUTETBHOTO 00pa30BaHUs JeTei»

e Pacnopsbkenue IlpaButensctBa Poccuiickon ®epepanuu ot 24 anpens 2015 r. N 729-p,
«Pa3paboTka rpe/jjio>keHui 0 CpOKax peanr3aliy JOTOHUTeTbHBIX 0011jepa3BUBaIOIIUX MPOrPaMM»

e Pacrniopsbkenue MunuctepcTtBa IIpoceitienusi Poccutickoit @efepariuu ot 12.01.2021 N P-6 «
O6 yTBepKAeHWU METOJUYECKUX PpeKOMEeHZAlMi 10 CO3[aHui0 U (PYHKIMOHUPOBAHUIO B
06111e00pa3oBaTe/IbHBIX OpraHU3alusaX, PacrojioXKeHHbIX B CeIbCKOM MEeCTHOCTH M MaslblX TOpojax,
1[eHTPOB 00pa30BaHuUs eCTeCTBEHHOHayUYHOU U TEXHOIOTMYeCKOH HarlpaB/IeHHOCTH».

[Tporpamma siBnisietcs: Hayka B onbITax U 3kcnepuMeHTax Moayab « XuMusi»Moau(pHUIMPOBAHHOM.

HamnpaB/1eHHOCTb IPOrpaMMbl— eCTeCTBeHHOHayYHasl.

YpoBeHb 0CBOeHUSI NPOrPAMMbI—CTapTOBBIN.

AKTya/IbHOCTBb NIPOrpPaMMBl.

XvMUS — HayyHas [UCLWIVIMHA, pa3BUBaKOIlasi yMeHHe JIOTUUYeCKHW MBbIC/UTh, BUETh
KOJIMYeCTBEHHYI0 CTODOHY TipefMeTa (BellecTBa) W SIBJIeHWH, [efaTh BBIBOABI W  0000LeHMS.
Oco0eHHOCTBIO [JaHHOW TPOTPaMMbl SIBJIIETCS TO, UTO B Hel OCYIIeCTB/SIETCS TpOTieJeBTHYecKast
TOJTOTOBKA [/l W3yuyeHUss XUMHU B TI€PCIIeKTHBE Ha TIOBBLILIEHHOM WM YTayO0/JéHHOM YDOBHSIX,
BO3MOYKHOCTh TI03HAKOMUTbBCSI C BBOJJHBIMHU Pa3jiesiaMy; 00ydarolrecs, KOTOpble TIPOSIBU/IN TTOBBIIIIEHHBIN
VWHTepeC K TeM WIM WHBIM TeMaM, MOTYT TIpU TMOMOIIM WHWBUAYa/JbHOW YyueOHO-HCC/el0BaTeTbCKOM
paboThl 03HAKOMUTBLCSI C MaTepUaioM, KOTOPBIM BOOOIIe He M3yYaeTcsl B LIKOJIbHOU TIPOrpamMMme.

[IporpaMmMy OT/IM4aeT W 3CTeTUYECKH acreKkT, uYpe3BblualiHO Ba)KHbIM [jis (OpPMUPOBAHUS
VHTeJJIeKTyaIbHOTO TIOTeHI[Majla 00yJaroIyXCsl, Pa3BUTHs UX MM03HABATe/bHBIX UHTEPECOB U TBOPUECKOMH
aKTUBHOCTH, TIOCKOJIbKY TPAMOTHO TOCTaB/IeHHble XUMHUYeCKUe KCTIepUMEHThI MOTYT OBbITb OLleHeHbI U C
3CTeTUYEeCKOW TOUKW 3peHusi. OO 3TOM roBOpSIT, HallpuMep, UCTOPUYEeCKHe Ha3BaHUS SKCTIIePUMEHTOB:
«aepeBo FOmmrepa», «300TOM J0XK/b», «Tpo3a B IPOOUPKe», «3UMHUMN Cafl», «BYJIKaH Ha CTojie» U T. 1.B
Cofiep)KaHUM TIPOrPaMMbl OTP@)KeHA WCTOPHUS XUMHM W Ovorpauu BeMKUX YUYEHBIX, C JeSITeTbHOCTBIO
KOTOPBIX CBSI3aHbl Te€ WM HHble OTKPbITHS. Ha 3aHATHSIX IIMPOKO HWCMO/b3yeTCsl HaryisiAHbIA MaTrepual,
BO3MOKHOCTU HOBBIX WH(OPMAIMOHHBIX  TEXHOJIOTMA W TEXHWUUECKUX CpeJCTB O0yueHHS B TIOKa3e
(hparMeHTOB MCTOPUM CTAHOBJEHUS] U Pa3sBUTUsl XUMHM Kak Hayku. CopepkaHue 3aHSTHN HarlpaB/ieHO Ha
OCBOEHMe XMMWYEeCKON TePMUHOJIOTMH, KOTOPasi MCTI0JIb3yeTCs /IS pellleHHst 3aHMMaTesIbHbIX 33/ja4, KOTOpble
BIOC/IE/ICTBUM TIOMOTYT pebsiTaM TPUHMMATh yuacTHe B WrpaX, KOHKypcax, onumrnuazax. JaHHbIA Kypc
OCYILIeCTB/ISIET  y4eOHO-TIPaKTUUeCKOe 3HAaKOMCTBO CO MHOTMMM  pa3fie/laMd  XHMMUH, YZAOBJIETBOPSIET
TI03HaBaTe/IbHBIA WHTepeC K rpobsieMaM JaHHOM TOUHOM HayKW, pa3BHUBaeT KpPyros3op, yriyOssieT 3HaHUS B
JJAHHOM HayUHOW AUCLIUIUIVHE.

HoBu3Ha 3ak/104aeTcss B TOM, YTO MHOTHe BOIPOCHI XMMHHK Hepa3pbIBHO CBsi3aHbl C (DU3UKOM,
Ouosioryen u KoJIoTHel, U 00pa30BaHHOMY UeJIOBEKY, UeM Obl OH He 3aHUMaJICs B OyAyIIieM, MoJjie3HO UX
3HaTh. [lo3TOMy B JaHHOW oOpa3oBaTe/bHOM TIpOrpaMMe peann3yeTCs CHHTeTHUYeCKHMH MOAX0j K
eCTeCTBeHHOHayUYHOMY 00pa30BaHHI0, KOTOPbIH TM0O3BOJISIET, C OJHOM CTOPOHBI, CHOPMHUPOBATH L|€/I0OCTHOE
Tipe/icTaB/ieHe O MUPe, a, C IPYTOM CTOPOHBI, 00/IerUYnTh MOHUMaHUe CJI0XKHBIX XUMUYeCKUX Mpobsiem.

ITeparornueckas menecoodpa3sHocTb. Kak n3BeCTHO, XUMHS CUMTAETCS B ILIKOJIE OTHUM M3 CAMBIX
CJIOXKHBIX TIPeIMETOB U BbI3bIBA€T Y MHOTMX LLIKO/IbHUKOB HeJJOTIOHUMaH1e U HelpusTHe C IepBoro roja
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o0yueHusl.

Cpeau IpUUKH TaKOTO BOCTIPUSITHS TIPeIMeTa MO>KHO Ha3BaTh HEOTIPABJAHHO OOJIBIION 00BEM U
5K/IEKTUYHOCTb Y4eOHOTr0 MaTepHasa B IIKOJIbHBIX IIPOrpaMMax, a TakyKe HeZI0OCTaTOYHYHO
MOTUBUPOBAHHOCTb JleTel K U3yYeHUI0 XUMUHU.

Kpowme Toro, B ocsiefiHue rofpl HabmojaeTcst COKpallleHre 4YacoB, OTBO/IMMBIX Ha XUMHIO. [laneko
He /IS BCeX JeTell XUMHs CTaHeT Oyayliell mpodeccueli, TT03TOMy MHTepeC K TpeAMeTy TajaeT, Kak
TOIbKO BO3HUKAIOT CI0’)KHOCTU B TIOHUMAaHUU TeX WM WHBIX TeM, TPYJHOCTH B pellieHnH 3a/ay, po6ieMbl
TIpY TIPOBeZIeHNH 1abopaTopHbIX pabot. IIIKOMBHUMKK YacTO CUMTAKOT, YTO XUMHUUYECKas Teopus Cyxa U
3aryTaHa.

CoBepiIeHHO WHasi TMO3WLUs (opMupyercssi y peOEHKa TIpM BO3HUKHOBEHHWH COOCTBEHHOM
3aMHTepecOBaHHOCTH B M3yUeHUH IpeJMeTa.

MNanHast oOpa3oBaTe/ibHasi IPOrpaMMa OpPHEHTHUPOBaHA Ha TO, YTOObI MHTEpeC K XUMHU BO3HHK M
3aKpernuicsi 6s1arozjapsi UCMOMIb30BaHKIO0 B 00yYeHUM HMCCrIe[0BaTebCKOr0 TMOAX0/a, IPU KOTOPOM [IeTH
TIOCTUTAIOT TIpeMeT XUMUK uepe3 coOCTBeHHOe yueOHOe wucciefoBaHue. Takoil TMOAXO0[ TO3BOJISET
obyyaroIyMcsi He TOJILKO OCBOUTDH TIOHSTHUIHBIN arrapaT v 3allOMHUTbh HEKOTOpble Ba)kKHble (DaKThbl, HO U
TIO/TyYHTh HaBBIKA TPOBEJIeHUsI CaMOCTOSITEIbHOTO MCC/Ie[JOBaHWsI, KOTOpble MOTYT OBITh TIOJI€3HBI AJIsT
roc/ieyrolell camopeanv3alyd B 000H Apyroi obsacty yuebHOM U B OyAyiemM mpodeccroHambHOM
JesiITeIbHOCTH.

Wcxoas u3 Takoro Mnojxoja, B LieHTp oOyueHHsi IO JIaHHOM IIporpaMMe CTaBsITCS pa3BUTHE
€CTeCTBeHHOHAYYHOI0 MUPOBO33peHUsI U OBJIafleHHe UCC/IefloBaHMeM KaK MeTOJOM Hay4HOIO IMO3HaHUS.
[TosToMy Ha 3aHATHUsAX OOJbIIOe BHUMaHWe OTBOAUTCS NMpaKTHUUecKUM paboTaM pas3HbIX BHZOB, NIPUUEM
3HAUMTebHOE BPeMsl y[e/isieTCsl MPOBe/IEHUI0 CAMOCTOSITE/IbHBIX MCC/IeA0BAaHWMN 0 BHIOPDAHHBIM TeMaM.
HacsbllleHHOCTh Haya/lbHOIO Mepuoja HM3y4yeHUsl XMMHMU JeMOHCTPALMOHHBIMU OIbITaMU CTUMYJ/IUpYeT
VIHTepeC K XMMUHU U JKeJlaHue U3yJaTb 3Ty HayKy.

[TporpaMma BBICTpOeHa TaK, YTO B JajbHelllleM BHUMaHHWe [ieTeld Ha 3aHATUSX HalpaB/eHO Ha
BBITIOJTHEHUE OTIbITa, M3yueHre, HabmojeHre U (UKCAL[UI0 ero pe3y/bTaTOB BO BCeX TMOAPOOHOCTsX. B
5TOM CJlyyae MpUEMBI U JeHCTBYSI BOCIIPUHUMAIOTCSI 00YYaroMMUCS He Kak BosileOHble MaHUMY/IALUH, a
KakK 3aHMMaTesbHasi He00X0IUMOCTb, 06e3 KOTOpPOH HEeBO3MOXKHO OCYIIECTBUTb CTOJIb TIPHBJIEKaTebHbIe
[J1sl HUX XMMUYeCKre MpeBpalleHusl.

OT/IMUNTeTHHONH 0CO0EHHOCTHI0 MPOrpaMMBbl SIBISIETCST TO, YTO JaHHas oOpa3oBaTesbHast
nporpamMMa MMeeT eCTeCTBeHHOHAY4YHYIO HalpaB/ieHHOCTb C 3/leMeHTaMH XY/ 0)KeCTBeHHO-3CTeTUUeCKOU
HaIpaB/IeHHOCTeH, TaK KaK 3HAKOMUT C UCTOPUYECKUMM acreKTaMu CTaHOBJIEHWS W Pa3sBUTUS XUMUH, a
Tak)Xe pa3sBUBaeT MOCPeJCTBOM IpefiMeTa XWMHUM 3CTeTHUeCKOe BOCIPUSTHE OKPY)Karoll|ero Mupa, uTo
WrpaeT BaXHYI0 pO/Jb B IIOBBIIEHWM BHYTPEHHeM MOTMBallMMd K OCBOEHMIO 3TOrO IpejmeTra U
dbopMrpoBaHuu 00611eH KyJIbTYPhI 00yUarOIIUXCS.

Appecar mporpammbl. [IporpamMma opreHTHpPOBaHa Ha BO3pacT oOydvarommxcs 13-17 met. s
oOyueHUs] TIPUHMMAIOTCSI BCe >Kejalolljye, YTO JaeT BO3MOKHOCTb 3aHHMMAThCsl C pasHooOpasHbIMU
KaTeropusiMu JleTel: OJapeHHbIMM, [eTbMHM W3 IPYII COLMaZbHOIO PUCKA, JeTbMHM W3 CeMel C HU3KUM
COLIMa/IbHO-9KOHOMUYECKUM CcTaTycoM, a Takke et ¢ OB3. Ilpu pa3paboTke AaHHON NpOrpamMmbl
YUUTBHIBA/IMICh BO3pPACTHBIE TICHXOJIOTHUeCKre 0COOEHHOCTH [leTel ITaHHOTO BO3pacTa, TICUXO(H3NUecKue
0coOeHHOCTH pa3BUTHs 1 0Opa3oBaTesibHble oTpeOHOCTH feTeli ¢ OB3.

®dopma o0yueHus — OuHasl, ayAUTOPHbIe, BHeAYAUTOPHbIe (IKCKYPCHHU, MPAKTHUYeCKHe PaboThI),
TeopeTUYeCcKHe U NpaKTUUecKue 3aHsTHUs.

@dopma opraHu3aium 3aHATHH. B nporpamMMe 5¢p)QeKTUBHO COUeTArOTCS UHAUBUYalbHbIE,
TPYIINIOBbIE U KOJITIEKTUBHBIE (DOPMBI pabOTHI.

O0beM U CPOK 0CBOEHHSI MPOrPaMMBI, PeKMM 3aHATHH. [Ipo0/DKUTETBHOCTD yueOHOro roja —
36 yueOHBIX HeJe/b, Harpy3ka 2 dYaca B HeZiemo (Bcero 68 uacoB B rof). 3aHSTUSI TIPOBOASITCS C
MOCTOSIHHOW CMEHOU J1esiTe/TbHOCTH.

[TpoucxomuT yriayb/eHue IMOMyYyeHHBIX 3HAaHMM MO XMMHM C aKL|eHTOM Ha I10/lyyeHHe HaBbIKOB
CaMOCTOSITE/IBHOM ~ MCC/IeioBaTeNbCKOM  paboTel. Popma 3aHATUH TIpefycMaTpUBAaeT COUYeTAHHE
TEeOpPeTUUeCKOM 4acTU C MOC/eAyrollel TpaKTUUeCKOo! MPOBEPKOM U 3aKperyleHWeM I0JyUYeHHbIX 3HaHWUH
My TéM TIPOBeJIeHHsT pa3/IMYHBIX OTLITOB Ha 0a3ze XMMHUYeCKOU abopaTopuu.

Cpok peanu3anu nporpaMmmsl- 1 rog.



1.2. ITesi1 ¥ 3aja4u NPOrpaMmbI

Ilens mnporpamMmbl- O00ydyeHHe TIPaKTUUYECKOM XWUMHM, pPa3BUTHE eCTeCTBeHHOHAYYHOTO
MHPOBO33p€HHsI U JIMYHOCTHOM MOTHBALIMM K TI03HAHHIO uUepe3 UCC/Ael0BaTeNbCKYI0 esTe/lbHOCTh B
ripoLjecce U3yueHusi XMMHHU.

3agaum:

OOyuaromgue:

e [aTh Mpe/iCTaB/lieHHe 00 OCHOBHBIX TIOHSATHUSIX HEOpPraHWUecKoW XWMWK — aTOMax, MOHax U
MoJIeKy/ax; 0 KlacCu(UKalui HeopraHuueCKUx coeIMHeHU Ha KUCIOThl, OCHOBAHUSI U COJIH;

e 00yuMTh OCHOBAM TPAaKTUUECKON XUMHU: aHA/TU3y U CUHTE3Y;

® HAyuMTh MMPUHIUIIAM U METO/[UKe TIPOBe/IeHUs UCC/IeZloBaTeTbCKOM paboThI;

e 00yuuth paboTe C XMMUUECKHMHU peakTMBaMU U Mpubopamu, TPOBEJEHUI0 TMPOCTEHILINX
nabopaTOPHBIX OTepalyii: HarpeB, MeperoHKa, KCTpakius, (GUIbTPOBaHUe, B3BEIIUBAaHHE UT.].;

® 03HAKOMUTbH C MIPOUCXOXK/€HHUEM U pa3BUTHEM XHUMHH, UCTOPUel TIPOMCXOXKAEeHHs XUMUUeCKUX
CUMBOJIOB, TEDMUHOB, TTOHSTHUI;

® T03HAaKOMMUTH CO CTAPUHHBIMU 3KCIIepUMEHTaMy;

® HayuuTh CaMOCTOSITe/TbHO HaMeYaTh 3a/lauy, CTaBUTh SKCIIEPUMEHT U OOBSICHATD ero pe3y/ibTar.

® [IO/IFOTOBUTH K U3yUEHUIO XUMHUU Ha TTOBBIIIIEHHOM WU YTTy0JEHHOM YPOBHe.

Pa3BuBaroiue:

* pa3BUTh HaO/MIOAATeTLHOCTD U UCC/IeIoBaTeTbCKUH MHTepeC K MPUPOJHBIM SIBJIEHUSIM;

® pa3BUTh y 00YYarOLUXCsl MHTEPeC K TT03HAHKIO, K TIPOBeJeHUI0 CaMOCTOSITeTbHBIX
WCC/IeIOBaHUM;

® pa3BUTh AKKypPaTHOCTb, BHUMATEIbHOCTb, CTPOT'OCTh B COO/TFOIeHNU TpebOBaHUI TeXHUKH
0e30racHOCTH;

e BbIpaboTaTh MepBOHauUabHbIe HaBLIKK PAabOTHI CO CrielraabHOMN IUTepaTypoi;

e cdopMUpOBaTh U pa3BUTh MOJ0XKUTEbHYI0 MOTHBALIMIO K JlafbHeNIlIeMy H3y4eHUI0
eCTeCTBeHHBIX HayK;

® Ppa3BUThH [M03HABATETHLHYIO U TBOPUECKYH0 aKTUBHOCTb;

® Dpa3BUTh 3CTETUUECKOE BOCTIPUSTHE CTPYKTYPhI, HOPMYJT XMMUUECKUX 3/IEMEHTOB, pe3y/ibTaTa
COOCTBEHHOM ZIeSITeTbHOCTH.

Bocniurare/nbHble:

® BOCIUTATh KOJIJIEKTHBU3M;

® BOCIUTATh MPAaBUIbHBIN MOAX0/ K OpraHU3aljui CBOEro J0Cyra;

® BOCTUTAaTh YOEKZIEHHOCTh B TI03HABa€MOCTH OKPY>KAIOIL[er0 MUpa ¥ He0OX0JUMOCTH
9KOJIOTMUECKU TPAMOTHOTO OTHOIIIEHUS K Cpejie 00MTaHusI.



1.3. CopepxaHue nNporpamMmali

YueOHbIH 171aH (68 yacoB)

Ne n/n  [Ha3BaHue pa3jenoB U TemM KosimuecTBO 4acoB DopmbI aTTeCTAL[UA
Teopusi [IpakTukal Bcero
1 BBepeHne B nporpaMmmy 1 1 2 |YcTHBIM onpoc
1.1 CobecenmoBanue ¢ eTbMu. BBoIHOE 1 1 2 |YcTHBIM O1IpocC
3aHsTHe.
2 IIpeameT xXuUMHH 4 4 8
2.1 ITonsiTst: aTom, MOJIEKYJIa, 3JIEMEHT 1 1 2 XUMHUUeCcKui
WKTaHT
2.2 dusnyeckKre U XuMUuecKre siBJIeHus 1 1 2 [PemreHune
TPEHMPOBOYHBIX
MpayKHeHU!
2.3 |YucTele BellecTBa U cmecu. Paszienenue 1 1 2  |Pewienue
cMmecen TPEHUPOBOYHBIX
TpaKHeHU
2.4 3aKOH COXpaHeHMs1 MacCChl 1 1 2 |YcTHBIM ompoc
3 XuMHYeCKHe peakIiu 2 1 3
3.1 [ToHsTHE O XUMHUUYECKOM 1 1 2  |BbInosHeHue
B3aMMOZEUCTBUU MpaKTUYeCKUX
BEIIIeCTB 3alaHUMN
3.2  |[TpuHIunbl rpadguueckoro oToOpaXkKeHUst 1 - 1  |Pewenue
peakiui TPEHHUPOBOYHBIX
Mpa>KHEeHUH
4 CoBpeMeHHoOe j1abopaTopHoe 1 1 2  [TectupoBaHue
o0opyoBaHHe
5 Pab6ora c razamu 2 3 5
5.1 |PasButne xumuu. OnbiTel k. [Ipyctiay, 1 - 1 [YcTHBIM onpoc
K.-B. Illeene
5.2 Bopopopa, kvciopos 1 aMmmuak 1 3 4  [PerieHue
MpaKTUYeCKUX
3alaHUM
6 Ncropus xumum. 1 3 4  [TectupoBaHue
JTanbl B M3y4YeHHUH ra3oB U
PacTBOpPOB
7 Pa6oTa c pactBopamu. Bojga 4 5 9
7.1 [ToHsATUSI: pacTBOP Y pacTBOpPEHUE 1 1 2 |YcTHBIM ompoc
7.2 Kpucrannsl 1 1 2  |YcTHBIM ompoc
7.3 [I1é10umM ¥ KHUC/IOTHI 1 2 3  |Pewuenue
TPEHMPOBOYHBIXYTIPA
PKHeHUH
7.4 Cosu 1 1 2 |[Pemrenune
TPEeHUPOBOYHBIXYTIPa
PKHEHUH
8 Xumus BOKpyr Hac. [Ipa3gunuHas 1 - 1 |YcTHbIM onipoc
XUMHUSA
9 MeTa/l/ibl 1 HX COeJMHEHHA 3 2 5
9.1 |Mertamibl ¥ UX COeUHEHUSI — CTOMKUE U 1 - 1 |YcTHBIM OnIpOC
aKTUBHbIe, TBEp/ble U MSATKUE,
JlparoLieHHbIe




9.2 MeTanibI0CHOBHBIXTPYIIII 1 3  [PemreHne
MpaKTUYeCKUX
3aaHuN

9.3 MeTaibIoO0UHBIXTPYIIIT 1 1  |Pemenue
MpaKTUYeCKUX
3afiaHUM

10 JJ/IeKTPOXMMMUSA 3 4

10.1 ['asbBaHMYeCKHe 3/IeMeHThI 1 1 |YcTHbIN oripoc

10.2 YcTpolcTBo baTapediku 1 1 |YcTHbIM oripoc

10.3 Kopposusmerasos. 1 2  |BbInonHeHue

3alyra OTKOPpO3Un MpaKTUYeCKUX
3aJaHui

11 XKene3o. CBoicTBa Xejle3a 1 4

11.1 OcobeHHOCTH KeJle3a U COeJUHeHUH 1 1  |BeinosiHeHWe

Xesesa. TPEHMUPOBOYHBIX
MarHeTusm TpaXKHEeHU M
11.2 Peakuu coeiiHeHMit »kese3a. - 3  |BblinonHeHue
XumMuueckast MpaKTUUYeCKUX
pajayra 3aaHuN
12 HemeTtannsl 2 7
12.1 Cepa u pocdop — TUTHYHBIE 1 3  |BeinonHeHue
ripe/iCTaBUTe/N MpaKTUUeCKUX
HeMeTaslJIoB 3aJaHUH
12.2 l"asmorensl. CX0CTBO U pa3/vnuus 1 2TecTupoBaHune
12.3 OkuC/MTeTbHO-BOCCTAaHOBUTE/IbHBIE - 2/BbInosiHeHKe
peaxkiyu B MpaKTUYeCKUX
ObITY ¥ B 1abopaTopuu 3a/laHUM
13 |I'eHeTHMuecKas CBA3b HEOPraHUYECKHX 2 3
coeJMHeHUH
13.1 MHoroobpa3uie HeopraHMUeCK1x 1 1|Perienue
XUMHYECKUX TPEeHMPOBOYHBIX
BEIIEeCTB U peaklui Mpa>KHeHUN

13.2 OKcubl MeTa/lJIOB U HeMeTaslJIoB 1 2BbIno/iHeHNe
MpaKTUYeCKUX
3alaHUI

14 MHoroo0pa3ue opraHnyecKnx 4 6

CoeJMHeHUuN

14.1 | MHoroobpa3sue coelMHeHUN yTJiepo/ia 1 1|Y cTHBIN ompoC

14.2 Moroiue BeljecTBa 1 2BrinosniHeHVe
MpaKTUYeCKUX
3aJaHui

14.3 Kpaxman u riroko3a 1 2BbInosiHeHKe
MpaKTUYeCKUX
3aaHuN

14.4 OpraHuueckue BellleCcTBa B Ipupoje 1 1|Perlienue
TPEHUPOBOYHBIX

TpaKHeHU M

15 AHa/IM3 ¥ 0YHCTKA BellleCTB 2 4

15.1 | Wupukartopel. [lonyuenve v usyuyeHue 1 2|BeironHeHue

CBOMCTB MpaKTUYeCKUX

3alaHUM




15.2 Crnioco6b1 06Hapy kKeHHsl KaTHOHOB 1 1 2BbIrosiHeHe
aHHOHOB. MpaKTUYeCKUX
LIBeTHBIE peakIMK. AHA/IU3 CMECH COJIeH 3aaHuN
16 IToaroroBKa Hcc/Ie0BaTE/THCKOM 1 3
padoThI U
yuacTue B KoH(pepeHIIUM
16.1 BbI00p TeMbI 1 IOATOTOBKA 1 1|Y cTHBIN o1ipoc
HCC/IeioBaTe/IbCKOM
Pabortsl. [TocTaHOBKA 3KCIIEpUMEHTA
16.2 YyacTtre B KOH(pepeHIUU 1 1/CobeceroBaHHe
17 HToroBoe 3aHsAaTHE 1 1TecTupoBaHue
HTtoro 34 68

CopepxaHue Kypca

Pa3pgen 1. BBejenue.

Tema 1.1. CobecegoBanue ¢ JeTbMH. BBogHOe 3aHATHE.

BhIsicHeHHe HCXOHbIX TIPeZiCTaB/IeHHH 0 TIpeAiMeTe XUMHUU U 00/1acTU eé MpUMeHeHUsl.

TexHuKa 6e30macHOCTU. 3HAKOMCTBO C TPYMIIoN. Paccka3s o cofiepKaHuy TIpOrpaMMBI ITePBOTO To/ia

obyuenusi. [IpaBusia oBe/jeHUs B TaOOpaTOPHH.

ITIpakmuueckasa uacmb. TexHuka Oe3omacHOCTM B paboTe C XUMHUYECKUMU DPeaKTHUBAMH,

3JIEKTPONPHOOPaMH U HarpeBaTeIbHBIMU IIPHOOpaMH.
Pa3pen 2. IlpeagmeT xummum.
Tema 2.1. IlousaTus: atoM, MoJieKyJia, 3/IeMeHT.

[[TapocTep>xHeBasi MOZe/b MOJIeKyJ/ibl. BemjectBa BOKpPyr Hac. BoO3HUKHOBeHMe UM pa3BUTHE
TeOpeTUUeCKUX MpefcTaB/ieHuil o0 BeljecTBe. CTUXUM ADUCTOTeNsI U aTOMUCTUKA [leMokpuTta. Pa3Butue
aTOMMCTUUECKUX mpejcTaBieHuid B Tpyjax P. boiuns u k. [lanpToHa. 3aKOH MOCTOSIHCTBA COCTaBa
BeLL|eCTB.

ITpakmuueckas uacmp. 3HaKOMCTBO C KOJIJIeKL[Mer XMMHYecKux BelecTB. IlocTpoeHue mogenei

MOJIeKYJ1 pa3HbIX Bel|eCTB.
Tema 2.2. ®usnuyecKue U XUMHUYeCKHe SIBJICHUS.
SfBnenus pusmyeckre U xumudeckre. ['opeHue cBeun. MsyueHue peakijuy rOpeHUsl.

ITpakmuueckas uacmb. IlnaBneHve mnapaduHa. V3roToBneHve cBeud U3 mnapadyvHa WIM MbLia.

Anxvumus («30J/10TOM J0XK/b» U TTAPUTBHI).
Tema 2.3. UncTtnle BeljecTBa U CMeCH.

[TpuposHbie cMecH — BO3/lyX, He()Tb, MUHepasbl. VI3yueHue KoJUTeKLUi.

ITpakmuueckas uacms. I1lpaBuna paboTsl c Becamu. B3BeliBaHue, MPUrOTOB/IEHHE CMecei
MeTasula U HeMeTaslla.

Pa3peneHue cmecei.

OuucTKa BellecTB, IepeKpUCTasIn3aLusl.

IIpakmuyeckas uacmp. OTBITHI 110 pa3fieNIeHUI0 CMecei.

Tema 2.4. 3aK0H coXpaHeHUs MaCChI.

XuMHuecKas peakyAa KakK OTpaKeHHe 3aKOHa COXPAaHEHHA MaCCHI.
HpaKmuueCKaﬂ uacmb. HPI/IFOTOBJ'IEHI/IG cMmecu JIeMepH.

Pa3pen 3. Xumnueckue peakuum.
Tema 3.1. ITloHsiTHE 0 XUMHUYECKOM B3aHMMO/eHCTBHH BewecTB. [Ipr3Haky XMMHUYeCKUX
peakimii. HabmojeHre Mpr3HaKOB XMMUUECKOW PeaKIivy.
Tema 3.2. IIpuHiuns! rpaguueckKoro oTo0pakeHus peakmuii. XuMuuyeckre ypaBHeHHsl.

ITpakmuueckas yacmp. I1poBe/ieHye MTPOCTEHILINX OTBITOB, BBISIBIIEHHE U OIFICaHHe 0COOEHHOCTeH

MPOTEKAHUA PA3/IMUHBIX peaKuHﬁ.

Pa3pgen 4. CoBpeMeHHOe 1abopaTopHoOe 000pyAOBaHHUe.
[MpuHiel paboTel 000pY/OBaHUS XMMHUECKOW Js1abopaTopuy: MarHWTHbIe MeILa/TKH; BeChI

MeXaHW4ecKre abopaTopHble, TOPCUOHHbIE, aHATUTHUECKHe; BBITSDKHOM 1IKad; MydesbHast meys.

Hpaxmuuecxaﬂ yacmp. Vcrionb3oBaHUe 060py,l[0BaHI/IH AJId TIpOBeleHNsA na60paToprlx pa60T.
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Pabota c rieHTpUyroi, MUKPOCKOTIOM, MarHUTHOWMeTIIaIKOM.

rasa.

Pasjen 5. Padora c razamu.

Tema 5.1. Pazeutne xumuu. Onsbitel /K. Ilpuctiam, K.-B. Ileene.

«JIecHOM ra3» 1 CII0COObI «yJTyUIlIeHUsI» BO3/yXa.

Ipakmuueckas uacmsp. OnbiTel ¢ CO; u O,. TexHuKa 6e30MacHOCTH IPH paboTe C ra3aMu.
Tema 5.2. Bogopoj, KMC/I0PO/,, aMMHaK.

[ToHsiTHe YMCTOTHI ra3a. ['pemyunii ras. [110THOCTB rasa.

IIpakmuueckas uacmn. [lonyuyeHue BOJOPO/a, KUCI0OPOZA U aMMUaka. VIsMepeHue TJI0OTHOCTH

Pa3pen 6. ictopus xumuu. JTanbl B U3y4YeHUM ra3oB U pacTBOPOB.
VcTopusi TpaHchopMaliu Mpe/ICTaB/IeH|N YUEHBIX O CTPYKType ra3000pa3HbIX BEIeCTB U TeOpUHr

pactBopoB. M3yuenue coctaBa Bo3ayxa. Otkpeitusi [I. Pesepdoppa, A. JlaByaswe u I'. KaBeHpwuiiia.
PasButre Teopun ropeHusi. OnpoBepykeHre Teopuu ¢uioructoHa. Teopun pactBopoB C. AppeHuyca u /.
N. MeHpeneesa.

Pa3paen 7. Pabora c pactBopamu. Bopja.
Tema 7.1. IloHssTHA pacTBOP UPaCTBOPEHHe.
TBépable, )KuaKUe, ra3o00pa3Hbie pacTBOPbl. HackiiieHHbIH pacTBOp. HeHachIIieHHbIH pacTBOp.

[TepecsIiieHHbIM pacTBOp. PacTBOPpUMOCTS.

IIpakmuueckasn yacmp. IlpurotoBneHrve  pacTBOPOB U3  JKUAKOIO CTeK/a
«Heopranuyeckui jiec — 3araJjouHbli U IPeKpPacHbI».

Tema 7.2. Kpucraaisbl.

Kpucrannmsanus U3 nepechlijeHHbIX PACTBOPOB.

ITpakmuueckas uacmsp. BripanjyiBaHie MOHOKPUCTA//IOB U3 HAChILIEHHOTO PacTBOPA.

[TosiyuyaeM U prCyeM KpUCTaslIbl pa3HOU (OPMBI.

Tema 7.3. II]é/10un U KUC/IOTHI.

PacTBoOpSI I1jesioueit U KUcaoT. Boga B usmke, xumuu U Ouosoruu. TIpuposHbIe OCMOTHYECKHE

ABJ/I€HUSA.

IIpakmuueckas uacmsb. Y cTpaHeHUe XECTKOCTU BOZbL. DNEKTPOIUTHI. Juccormanys.

Tema 7.4. Conu.

MHoroo6pa3ue coneid. Coii BOKPYT Hac, UX peakiju. KpacoTa XMMUUYeCKHX peakIui.
ITpakmuueckas uacmsb. Kpuctannusanusi coneid U3 »KenaTHHOBBIX M/1EHOK.

Paszpen 8. Xumus Bokpyr Hac. IlpaspgauuHas xumus.

[MpuHILUIIBI AelicTBUS deliepBepKOB, XMMHUUECKHUX 3Mel, PaKOHOB, X/IOMYIIIeK.

ITpakmuueckass uacmb. XvMuueckrde 3Med M JpakoHbl. DOKyCbl, OCHOBaHHble Ha W3MEHEHWUU

1[BeTa pacTBOpa MNpU XUMUUECKOW peakuuu. DeliepBepkd. MblibHble TMYy3bIpH, O UYEM OHU MOTYT
pacckasartb?

Pa3paen 9. Meranabl U UX COeIHHEHHUA.
Tema 9.1. Merta/ibl U HUX COeJMHEHUS] — CTOMKHE M AaAKTHBHbIe, TBEp/ble U MATKHeE,

JAparoneHHbIe.

Mertasiel B Tabnmite MeHzeneeBa. CTpoeHHe aTOMa Ha TIpUMepe aToMa MeTasljia.

ITpakmuueckas uacmb. Pr3nueckrie 1 XUMUYECKHe CBOMCTBA MeTaJl/IOB.

Tema 9.2. MeTa//ibl 0OCHOBHBIX I'PYIIIL.

CBolicTBa, CTpOEHHE aTOMa.

Ipakmuueckas uacmsb. OnbiThl ¢ Sn u Al.

Tema 9.3. MeTa/u1bl NO0OYHBIX TPYIIIL.

Mens, cepebpo, 30/10T0, ITMHK. CBOKMCTBA, CTPOEHHE aTOMa.

IIpakmuueckas uacmb. Kakve MeTasuibl ecTb B jlamrie HakaiuBaHusi (W, Mo, N). [IparolieHHble

Meta/uibl. Beizenenne Au u Ag. «KaccueB nypriyp». BbipaijyuBaHue MoOHOKpUcCTa/ioB Cu. «llepeBbs»
[Tapauensca u FOnurepa.

Paszpen 10. DinekTpoxumus.
Tema 10.1. I'anbBaHHYeCKHE 3/I€EMEHTDI.
Vctopusi oTkpeiTusi. [loHATHE O TanbBaHuKe. CoCTaB W TIPUHLUIBI PabOThI TaJbBaHUUECKUX

3/1IEMEHTOB.


http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80

ITpakmuueckas uacms. V3yueHre cocTaBa ¥ NIPUHIIUIA PaOOThI Pa3/TMYHBIX 3/IEMEHTOB MMUTAHUSI.

Tema 10.2. YcTpoiicTBo 6aTapelKu.

PasnoyxeHue Bozibl Ha BOZIOPO/, Y KUCJIOPOJ,.

Ipakmuueckas uacmsp. ONbITHI C OaTapeiikaMu.

Tema 10.3. Koppo3us MeTa/ui0B. 3aiMTa 0T KOPPO3HH.

[TpyunHBI ¥ TIOC/IEeICTBUSI KOPDPO3UU METaJIIOB. 3aliuTa OT KOPPO3UM.

ITpakmuueckas yuacmb. OTBITHI TI0 U3yUYEeHUIO KOPPO3UU MeTalJIOB U 3all{UThl OT Heé.

Pa3pen 11. )Kene3o. CBolicTBa xeje3a.

Tema 11.1. OcodeHHOCTH Kejie3a U CoeJHHeHHH Kejie3a. MarHeTusm.

Kene3nsiii Bek. JKese30 BOKpyr Hac. CTerneHy OKUC/IeHUs )Kene3a. [ToHsiTe MarHeTU3Ma.

IIpakmuueckasa uacmb. KauecTBeHHble peakKlIMM Ha HOHBI >Keje3a. Ilo/siyyeHue THPO(OPHOTO
»kese3a. OMbIThI, JEMOHCTPUPYIOLL[I€ MarHETU3M.

Tema 11.2. Peakijuu coefiHeHHU Keie3a. XUMU4YecKasi pagyra.

OcobeHHOCTH COeJUHEeHUI JKere3a U UX PeakL|i.

ITpakmuueckas uacmp. ONBITHI 110 TOTYYEHUIO Pa3HOLBETHBIX COeMHEHUN JKele3a.

XuMmuyeckasi paZiyra U XuMuueckuii ceetodop.

Pa3zpen 12. HemeTa/uibl.

Tema 12.1. Cepa u ¢dochop — THIIHYHBIE NTPeACTaBUTe/I HeMeTa/lJIOB.

CoeaunHenus S 1 P. XyMuueckue CBOMCTBaA coeiuHeHUM S u P.AyyioTpornus.

OKuHCIUTeTbHO-BOCCTaHOBUTE TbHBIE CBOMCTBA CoeiuHeHu cepbl U (hocdopa.

IIpakmuueckas uacmp. @eilepBepKrd Kak  MpUMep TUMNWUYHOW OKUCIUTE/BbHO-
BOCCTaHOBUTE/IbHOMPeaKL1HU.

Tema 12.2. T'anorenbl. CXoACTBa U pa3inyus.

VcTtopusi OTKpPBITHSI HEKOTOPBIX rajloreHoB. ['ajioreHsl — onacHble U noJie3Hble. YeM raxHeT Mope?
3aueMm opraHu3my moj?

INpakmuueckas uacmp. OTBITHI 110 TTOJTYYE€HUIO TaJIOreHOB.

Tema 12.3. OKHC/TUTE/TBHO-BOCCTAaHOBUTE/IbHBIE PeaKI[UH B ObITY U B j1abopaTopun. OBP.

INpakmuueckas yuacmb. BbiBeJjeHue TIITeH U NOJIyYyeHue KpacoK. XMMHUYeCKHe BYJIKaHbI.

Pa3gen 13. 'eHeTHueckas CBsi3b HeOPraHUYeCKUX COeJUHEeHUH.

Tema 13.1. MHoroo6pasue HeopraHU4eCKMX XMMHUYECKHX BeIleCTB M pPeaKIijHii.

Kosbija JIuseradra.

IIpakmuueckas uacms. I1IpoBeieHUe C/IOXKHOU LIENA XUMHAYECKUX PeakLMd Jj1s1 IOJTyUYeHUsl KoJiel]
JIuseraHra.

Tema 13.2. Okcuabl MeTa/IJIOB U HEMETAJL/IOB.

Heopranuueckuii cuHTe3. ['eHeTUUecKast CBSI3b HEOPraHUYECKUX COeIMHEeHNH.

INpakmuueckas yuacms. [ToniyyeHre U CBOMCTBA OKCH/OB.

Pa3paen 14. MHoroo0pa3ue opraHuueCKuX CoeJMHEeHH.

Tema 14.1. MHoroo0pasue coeJUHeHUH yriepoja.

Hedrts, HedTaHbIe miéHKU. Pa3pyiieHre niéHOK. [loBepxHOCTHOe HaTsKeHMe. Bonpock!
3arpsi3HeHUs1 OKPY’Karolllel Cpefibl.

ITpakmuueckas yvacmb. OnipesiesieHrie TaOreHOIIPOU3BOHBIX.

I'openne caxapa.llpogyKTbl UuTaHus.

Tema 14.2. Moroiue BelecTBa.

Mpeina. CuHTeTMYeCKre MOIOLLUE BelljeCTBa.

ITpakmuueckas paboma. 113roToBneHye Mbla.

Tema 14.3. Kpaxmai u ry1roko3a.

Ctpoenue, cocTas, rcnonb3oBaHue. L[BeTHble peakiun. OnpezeneHue roKo3bl. CepebpeHue.

INpakmuueckas yacmb. KauecTBeHHbIe PeakLIMM HAa KpaxMaJs U IJTFOKO3Y.

Tema 14.4. OpraHnuyeckKue BeliecTBa B Ipupoje.

benkn, JKUDBI, YI7IeBOAbl, (epMeHTbl, TOPMOHbI, BUTAMUHbI M TPOAYKTHI HX
TipeBpaleHUi.

INpakmuueckas uacms. I1IpocThIe OMBITEI C OPraHUUeCKUMU BeLeCTBaMU.

Pa3zpaen 15. AHa/IU3 U OUMCTKaA.
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VHvMKaTophl M3 IPUPOAHBIX MaTepuanoB. CriocoObl pa3inyeHus COel.

ITpakmuueckasn yacmb. IIpuroToBneHve UHAUKATOPOB U3 MPUPOJHOTO ChIPbSI.

Xpowmatorpadusi ¥ SKCTpaKLusi. AHa/IU3 CMeCH COJiek.

Pa3pen 16. [ToaroroBka Hcc/Ie[0BaTe/IbCKOM PadoThI M yuacTHe B KOH(pepeHMH.

Tema 16.1. Bbi6op TeMbI 4 OAT0TOBKA HCC/IeJ0BATEe/IHLCKON PadoThI.

O600111eHME TIPOIEHHOTO MaTeprana. Beibop Tembl. Llesiu v 3aaun paboThl, 3Tambl paboThI Haf
Hell. OcoOeHHOCTH UCTTO/Ib30BaHus VIHTepHeT.

ITpakmuueckas uacmp. Tlonck v pabota c UTEpaTypoii IO TeMe.

Tema 16.2. ITocTaHOBKA 3KCIIepUMEeHTa.

MecTo ¥ posib 3KCIIepUMeHTa B UCC/Ie[JoBaTeIbCKoi paboTe. BeiBozibI 1o pabore.

ITpakmuueckasn uacmb. IIpoBefieHNe S5KCIIePUMeEHTa U aHa/lK3 ero pe3y/bTaToB.

Tema 16.3. YuacTue B KOH()epeHLINH.

[ToaroToBKa J0K/Ia[a U Mpe3eHTaluu.

Ipakmuueckas uacmsp. Yuactve B KoHbepeHiuu «[ IOVMICK», o6cyKaeHue pe3yTbTaToB
KOH(MepeHILIU 1 BLICTYTUIEHH 00yUYaroluXcsl.

Pa3zaen 17. UTorosoe 3aHsTHE.

WToroBasi aAuarHocTka. IlofBeeHre UTOroB paboThl 3a yueOHbINM roj. Beibop WHAMBUAYATbHBIX
TeM [/l U3yUeHUs JIETOM.

1.4. IlnanupyeMsle pe3y/ibTaThbl

[Mporpamma ofecrieuriBaeT  AOCTIKEHWe  CAeAyHOIIUX  pe3yJbTaTOB OCBOEHUS
TIPOrPaMMBbI JIOTIOJTHATE/TEHOTO 00pa30BaHusI:

JIMYHOCTHBIE:

* cOpPMUPOBAHHOCTH OTBETCTBEHHOTO OTHOLIEHUS K YU€HWIO, TOTOBHOCTb U CIIOCOOHOCTH
o0yuJaroluXxcss K CaMOPa3BUTHIO U CaM000pa30BaHWIO Ha OCHOBE MOTHMBALIUM K OOYUYeHUIO W TO3HAHUIO,
BBIOODPY [asibHeliliero obpa3oBaHus Ha 0Oa3e OpPHEHTHMPOBKH B Mupe mpodeccrii u mpodeccroHaIbHBIX
TIpeJTIOUTeHNI, 0CO3HAHHOMY TIOCTPOEHHIO0 WH/MBHUAYa/JbHOW 00pa3oBaTe/bHONW TPAaeKTOPUH C yUETOM
yCTOWYMBBIX 1103HABaTeIbHBIX UHTEPECOB;

* c(hOpMHUPOBAHHOCTD 1[€JIOCTHOTO MHPOBO33PeHUsI, COOTBETCTBYHOIL[ETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKX U 00I1leCTBeHHONTPAKTHKY;

* c(hopMUPOBAHHOCTb KOMMYHUKAaTHBHON KOMITETEHTHOCTH B OOILEHWM U COTPYAHUYECTBE CO
CBePCTHUKAMH{, CTAapIIMMU W MJIAIIMMH, B 00Opa3oBaTenbHOW, OOIIeCTBEHHO T10/ie3HOW, yueOHO-
WCCIIeIoBaTe/TbCKOM, TBOPUECKOU U IPYTUX BU/AX JesITe/TbHOCTH;

" yMeHWUe SICHO, TOYHO, TPaMOTHO M3/1araTh CBOM MBIC/IA B YCTHOM U TTMCbMEHHOU peur, TTIOHUMaTh
CMBICJI TIOCTaB/IEHHOM 3a/lauM, BLICTPAUBATh apr'yMeHTaL|I0, IPUBOJUTD TIPUMePbI U KOHTPIIPUMEpHI;

" TIpe/iCTaB/ieHWe O XMMHUUYECKOM Hayke Kak cepe deroBeueckoil [esTellbHOCTH, 00 JTamax eé
Pa3BUTHS, O € 3HAUMMOCTH JIJIs1 Pa3BUTHS LIUBUTU3ALIUH;

" KPUTHUYHOCTHh MBIIUIEHHs, YMeHHe Ppaclio3HaBaTh JIOTUUYECKHM HEKOPPEKTHbIe BbICKA3bIBaHUS,
OT/IMYaTh TUIOTe3y OT (aKTa;

" KpDEaTMBHOCTb MBIIIUIEHUS, WHUIMATHBA, HAXOJUMBOCTb, AaKTHUBHOCTh TIPH  peIeHUH
9KCTIepUMeHTa/IbHbIX U PAaCUeTHBIX 3a/1ay;

" yMeHHe KOHTPOJIMPOBATh MPOLIeCC U pPe3y/IbTaT yueOHOU UCCej0BaTeIbCKOM esTeIbHOCTH;

" CrocobHOCTh K 3MOL[MOHAJILHOMY BOCIIPUSITUIO XUMHUeCKHX OOBeKTOB, 3ajiau, pelleHH,
paccy>XieHHH.

MeranpeaMeTHble:

" yMeHHe CaMOCTOSTe/IbHO TUIAHUPOBAThb a/lbTepPHATUBHBIE MYTH AOCTWKEHUs Iie/iei, 0CO3HaHHO
BbIOMpaTh Haubosee 3¢ deKTUBHBIE CIIOCOObI pellieHus1 yueOHbIX 1 TI03HaBaTe/IbHBIX 3a/1ay;

" yMeHHe OCYIIeCTB/ISITb KOHTPO/Ib TIO pe3yJbTaTy W 10 Croco0y [AelCTBUS Ha YypPOBHe
TIPOM3BOJILHOI'O BHUMAaHHsI M BHOCUTb HEOOX0/IMble KOPPEKTHBBI;

" yMeHHe aZIeKBaTHO OLIeHWBAaTh MPAaBUIbHOCTb WK OIIMOOUYHOCTh BBIMOIHEHUS yueOHOU 3a/1auH,
eé 00BeKTUBHYIO TPYIHOCTb U COOCTBEHHbIE BO3MOYKHOCTH €€ pelleHMUs;

" (OCO3HaHHOEe BJIaJ/leHHe JIOTHUECKUMH [eHCTBUSIMU OTpe/ie/ieHHs TIOHATHH, 00001eHw s,
yCTaHOBJIEHUsI aHaJIOTHH, K/lacCU(UKALIMK Ha OCHOBE CAMOCTOSITe/TbHOTO BbIOOpa OCHOBaHUM U KPUTEPUEB,
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yCTaHOBJIEHUS POJJOBU/IOBBIX CBsI3el;

" yMeHHe yCTaHaB/IMBaTh MPUUMHHO-CJ/Ie[ICTBEHHbIE CBSI3U; CTPOWUThH JIOTMUECKOe paccyjeHue,
yMO3aK/toueHre (MHAYKTUBHOE, 1eIlyKTUBHOE U 110 aHaJIOTUH) U BBIBO/BI;

" yMeHHe CO03/|aBaTh, IPUMEHSTH U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOIMYECKHE CPe/ICTBA, MOZE/H
Y CXeMBblI /ISl pellieHus1 yueOHbIX 1 TI03HaBaTe/IbHBIX 3a/1ay;

" yMeHHe OPraHU30BbIBaTh yueOHOEe COTPYJHUYECTBO U COBMECTHYIO /IeSITe/TbHOCTh C YUUTE/IEM U
CBEPCTHUKAMM: OTpe/iesiATh 1je/M, pacripejiesieHde (yHKUWW W poJied y4aCTHUKOB, B3aUMOZIEMCTBHE U
obuge crocobbl paboThl; ymMeHWe paboTaTeh B TPyIe: HAXOAWTh oOIlee pelleHWe W pa3pellaTh
KOH(IMKTHI HA OCHOBE COTJIaCOBAHMSI MO3UI[UM U yUéTa WHTEPEeCOB; C/IyllaTh MapTHEPaA; HOpMyTUpOBaTh,
apryMeHTHPOBaTh U OTCTauBaTb CBOE MHEHUE;

" chopMHpOBaHHOCTL yueOHOW ¢  OOIIeT0/b30BaTeIbCKOM KOMIIETEHTHOCTH B 0bjactu
WCTI0/Tb30BaHusl MTH(GOPMAI[MOHHO-KOMMYHHUKALIMOHHBIX TexHoorui(MKT-KoMIeTeHTHOCTH);

" [iepBOHauasbHbIe TIpeJCTaBaeHus 00 UesiX U 0 MeToJjaX XUMHUHM Kak 00 YHHBepCaJbHOM SI3bIKe
HayKU U TeXHUKH, O CPeJICTBe MO/Ie/IMPOBaHUsI SIB/IEHUM U TPOLIeCCOB;

" yMeHHWe BHJETb XUMHUECKyH 3aZiauy B KOHTeKCTe TMpo0/ieMHON CUTyal[uM B JpPYTUX
JUCLIUTIMHAX, B OKPY Katollei KU3HU;

" yMeHHWe HaXO[UTh B pa3/IMUHBIX MCTOYHMKAX WHGOPMaLMI, HEoOXOJUMYIO [Jisi pelLleHUs
XUMUYECKUX Tp0o0/ieM, W TIPeACTaB/sSTb €€ B TIOHATHOW (opMme; NMPUHMMATh peIlleHHe B YCIOBUSIX
HETIOJTHOW 1 M30BITOUHOM, TOUHOM M BepOSITHOCTHOMMH(OPMALIH;

" yMeHHe TOHMMaTb WU MCII0/Ib30BaTh XMMHYeCKHe Cpe/CTBa HarysiHOCTU (MOJeIH, UepTexH,
CXeMbI U [JIp.) [/Isl WUTOCTPAL[UK, UHTepIpeTaLiy, apryMeHTal|u;

" yMeHUe BbIZIBUTaTh TMIIOTE3bl MPH DPeIlleHnd y4eOHBIX 3aZiau U TIOHUMAaThb HeoOXOJUMOCTh WX
TIPOBEPKU;

" yMeHUe TIPUMEHSITb WHAYKTUBHbIE U JelyKTHUBHbBIE CITIOCOOBI pacCy)XIe€HUH, BUIETh Pa3/IUUHbIe
CTpaTeruu pelleHUs3ajay;

" [IOHMMaHHe CYI[HOCTH aArOPUTMHUYECKUX MpeANUCcaHuil U yMeHue [eiiCTBOBaTh B COOTBETCTBUU
C TIpe/I/I0XKeHHBIM a/IrOPUTMOM;

" yMeHHe CaMOCTOSITe/IbHO CTaBUTb L€/, BBIOMPATh W CO3/jaBaTh alTOPUTMBI JJIsI PeIIeHUs
yueOHBIX XUMHUUYEeCKUX TTpo0IeM;

" yMeHHe IUIaHUPOBaTb W OCYIIECTB/ATh [esTelbHOCTb, HalpaB/AeHHYI0 Ha pelleHue 3ajay
WCCIIeIoBaTe/TbCKOTO XapaKTepa.

IIpeaMeTHBIe:

" ymMeHHe paboTaTh C XUMHUECKUM TeKCTOM (CTPYKTYpHUpPOBaHWe, H3BjeueHHe Heo0XOAUMOM
vH(bOopMallKK), TOYHO U IPaMOTHO BbIPa)KaThb CBOM MBIC/IM B YCTHOW U MUCHbMEHHOW peud, MpUMeHsis
XUMHAYEeCKYl0  TeDMUHOJIOTHIO U CUMBOJIUKY, HCIIO/Ib30BaTh pa3/inyHbIe SI3bIKU XUMUN
(c/oBecHBIM,  CHMMBOJIMUECKHM, TparuecKuii), 000CHOBLIBATh CYXKZEHHSsI, POBO/IUTh K/IaCCU(PUKALIULO,
JI0Ka3bIBaTh XUMHUUECKHe YTBepXK/IeH!s;

* BrageHue 0a30BbIM TIOHATHMHBIM arlapaToOM: WMeTh IIpeJCTaBlIeHHe O XUMUYECKOM
3/IeMeHTe ,BJlajleHre CUMBOJIbHBIM SI3bIKOM XMMUH, 3HaHHe XUMUUYeCKuX hopmy;

" yMeHHe BBINOJIHATh pacyeTHble TIpeoOpa3oBaHusi (OPMY/, TPUMEHSATh WX [ PelleHHUs
yueOHBIX XUMUUeCKHX 3a/jau U 3a/lay, BO3HUKAIOIIMX B CMEXKHBIX YUeOHBIX MpejMeTax;

" yMeHHe I0/b30BaThCsl XUMHUYEeCKUMHU (OpMy/JaMU M CaMOCTOSITE/IbHO COCTaB/STh (DOPMYJIBI
3aBUCUMOCTEN MeX/ly BeJIMUMHAMU Ha OCHOBe 000011leHHs YaCTHBIX C/TyuaeB U SKCIIepUMEHTa;

" yMeHHUe pelllaTh 3a/jaud 10 ypaBHEHWSM U (opMyJiaM , TIPUMEHSITh TO/yueHHbIe YMEHUS [IIst
pellieHUs 3a/jau U3 XUMHUH, CMEKHBIX IPeIMeTOB, TIPaKTHKHY;

" OBJIaZIeHHe CUCTeMOH (DYHKI[MOHA/ILHBIX TOHATHH, (DYHKIIMOHATBHBIM SI3IKOM U CHUMBOJIUKOM,
yMeHHe CTPOUTh TpaUKu 3aBUCUMOCTA BeJMUWH, OMNMChIBaTb WX CBOWCTBA, HCIOIb30BATh
GbyHKIMOHABHO-TPaduuecKue TpeCTaB/IeHUs /i OMIMCAHUS U aHa/IM3a XUMUYeCKUX 3a/lau U peaslbHbIX
3aBUCUMOCTe;

" OB/IaZileHWe OCHOBHBIMHM CII0COOAMHU TIpeZCTaB€HHSI W aHajaW3a CTAaTHUCTUYECKUX [aHHBIX;
yMeHMe TPOrHO3UPOBaTh OTKPBITHE HOBBIX BEIIIeCTB;

" yMeHUe TPUMEHSATb W3Y4YeHHbIe TIOHSTHS, pPe3y/lbTaThl M METOABI TPHU peIlleHud 3a/lau U3
pa3/IMYHbIX pa3/iesioB Kypca, B TOM UHC/ie 3a/lay, He CBOJSIIMXCS K HerocpejCTBEHHOMY TpHUMeHeHHIO

12



W3BECTHBIX aJTOPUTMOB.
CTpyKTypa W COJiep>KaHWe IJIaHUPYeMBbIX pe3y/bTaTOB OCBOEHMsI OCHOBHOM 00pa3oBaTesbHOMN

TIpOrpaMMbl OCHOBHOT'O 00Iiero oOpa3oBaHMs aZileKBaTHO OTpakaloT TpeboBaHus CraHAapTa, TepeiaroT

crieLprKy oOpa3oBaTeIbHOTO TIPOLIeCCa, COOTBETCTBYIOT BO3PACTHBIM BO3MOXKHOCTSIM 00YUarOLIIXCS.

Pa3zgen 2. Komniekc opraHu3anjuOHHO-TIeJaroriuecKux yC10Bul
2.1. ®opMbl aTTeCcTaliM

- (opmbI oTC/IeKMBaHUA U (PUKCALUH Pe3y/IbTATOB:

B mporjecce oOyueHWs OCYIIeCTB/SIeTCS KOHTPOJb 3a yPOBHEM 3HaHUM W yMeHUH
00yuaroIuXxcst.3HaHUSI ¥ YMeHHs TIPOBEPSIIOTCS TIOCPEICTBOM BBITIOJTHEHHST 00YUarOIUMUCS TPAKTUUECKUX
paboT B XMMHUYeCKO# /1abopaTopuH, MOATOTOBKM CaMOCTOSITe/TbHBIX UCC/IefoBaTe/IbCKUX paboT. YpoBeHb
YCBOEHHMSI POrPaMMHOT0 MaTepHasia OTpe/e/IsIeTCs TI0 pe3y/ibTaTaM BbIOJTHEHUs MPaKTUUeckux pabor. C
KOKIbIM peOeHKOM OTpabaThiBaloTCs Hawbosiee C/IOKHBIE  SKCIIEPUMEHTHI, 3/leCb  HeoOXOAUMO
BHUMaTe/IbHOE, UyTKOe W ZI00poe OTHOIIIeHHe K KaKaoMy. Beidrpaetcs auddepeHIMpOBaHHBIN MOIX0M K
oOyuaroiieMycsi, BCe yJaud TIOOLIPSIOTCS, BCe HeAOUeTbl TaKTUYHO M MSTKO HCTIPAB/SIOTCS.
KoHTpommpyeTcst KaueCTBO BBIMOIHEHUS MMPAKTHUECKUX PabOT 110 BCEM pa3/iesiaM.

B TeueHue yueGHOro rosia obyuaroriyecst y4acTBYIOT B XMMAYeCKUX OJTMMITHA/IaX U KOH(epeHIHsIX .

dopMamMu MOZBE/IeHUs] UTOTOB PabOThI MOTYT OBITh: OTKPBITbIE 3aHSITHS, TBOpYECKAas 3allluTa,
CaMOOLIeHKa, KOJJIEKTUBHOe 00CyKeHue U ZIp.

VToroBasi OlleHKa OCYIIeCTB/IsIeTcsl B (hopMe ZeMOHCTpALUK JIYUIIUX PabOT Ha 3aHSATHSIX KPYXKKa
riepefi OJHOKIACCHUKAMH W poAuTensiMu. Jlyumide pabOThl OTMeuaroTCsl TpaMOTaMH, AWUTITIOMaMH,
To/JapKaMH.

- hopmBbI IpeBSAB/IEHUS U AEMOHCTPALIMHU Pe3y/IbTaTOB:

" BXO/IHOM KOHTpPOJIb — TIPOBOJMTCS B Hayajie oOyuyeHus, orpefie/isieT YpOBeHb 3HaHUM pebeHKa
(cobecemoBanue ¢ 00yJarOIIMMKICS B Hayasie ro/ia);

" TEKYIIMA KOHTPOJIb — TIPOBOZMTCS HA KaXK/IOM 3aHATUU: aKIIEHTUPOBAHWE BHUMAaHUs, TTPOCMOTP
pabor;

" IDOME)KYTOUHBIA KOHTPOJb — T[POBOAUTCS TI0 OKOHUAHWU W3YYEHHUS] OT/e/IbHBIX TeM:
JU/IaKTUYeCKre UTPbl, TeCTOBbIe 3a/laHusl, BAKTODPUHBI.

" UTOTOBBI KOHTPOJIb — TIPOBOAWTCS B KOHI|Ee yueOHOro rojia, OmpejiesisieT YPOBEHb OCBOEHHS
TporpaMMBI (3all[iTa UCC/ieloBaTeTbCKOM paboThl, cobeceioBaHe B KOHIIE T'O/ja).

B nporpamme ucIiosb3yeTcst ruOKasi peRTUHIOBasi CUCTEMA OIIEeHKH [TOCTY)KeHHH 00yuaroImxcs 1o
oripe/ie/IeHHbIM KPUTEePHUSIM:

—BBITIOJIHEHHWE OTpe/Ie/IEHHOr0 KO/MYeCTBAa TPAKTUUYEeCKUX paboT, Korja KaKzas TpaKThdecKas
paboTa orjeHMBaeTCsl OTpe/ie/IeHHbIM KOJIMUeCTBOM 0asiioB;

—To/Be/ileHHe UTOTOB B KOHLIE KaXK/I0T0 MOMYyroius (SHBapb, Mai);

—cucTeMa HarpakJeHusi U TIOOL[peHHs OOyuaromuxcs, Jyuiide oOyuaromiyecsi, HaOpasiive
HaubOoJIbITIee KOJTUUECTBO 0A/IIOB, HAarpaXk/Jar0TCSl TPaMOTaMU U TIpH3aMu;

—opraHu3alysi KOHTPOJIsi 3HaHUM TIPOMCXOJUT Ha OCHOBe camopediekcuu 0byuarorterocs.

Pednekcuss TioMoraet OIpe/Ie/IUTh CTeTeHb JOCTWKEHUs TIOCTAB/IEHHOW 11e/IM, TPUYMHBI WX
JOCTIDKEeHUs] WM HaobopoT, /1eHCTBEHHOCTh TeX WM WHBIX CIOCOOOB UM METO/IOB, a TaKKe IPOBeCTU
CaMOOLIEHKY.

2.2. OueHoYHbIe MaTepHasbl

[Tpu orjeHMBaHWM Y4eOHBIX AOCTYDKEHWM YUall[UXCs TI0 [OTIOTHUTE/LHON 0011je00pa3oBaTe/TbHOM
o0111epa3BuBarolLeli MporpaMMe UCIOJb3yHOTCS:

e JlMarHOCTMKAa YyCBOEHUs MaTepWasa, B Tipoijecce oOyueHHsi TI0 001eobpa3oBaTe/bLHOM
ob11iepa3BUBaroIIeli mporpaMme .

e VHauBHya/bHAs KapTa yueTa pe3y/IbTaTOB UHTEJIEKTYaIbHBIX CITOCOOHOCTEH.

e UHdopMaloHHas KapTa yueTa pe3y/IbTaTOB OOyYaroluXCsl YUaCTHSI B MEPOIPHUSATHIX Pa3HOTO
YPOBHSI.

OrleHOUHbIe MaTepuasbl IPOrpaMMbl pa3paboTaHbl C yueToM TpebOBaHMI K CTapTOBOMY YPOBHIO
OCBOeHUs1 yueOHOr0 MaTepHaria.

O)xujjaeMble pe3y/IbTaThl:
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O moayvyaT TmpejcTaBlieHWe O CTPDOEHWM aroma, HWOHaX U MojeKysjaxX, O KaacCUPUKaLuu
HEOpraHWYeCKUX COeJMHeHUI Ha KUCIOThI, OCHOBAHUS U COJIH, 00 aHa/u3e U CUHTe3e;

O TMPUOOpPEeTYT OCHOBHBbIE HABLIKK IPAKTHUeCKoW paboThl B jabopaTopud, OyAyT BBITIOTHSTH
nipocTeiiire jlabopaTopHbIe OTepaLyy;

O TMpOSIBAT WHTEpeC K COBpPeMeHHbIM TpobjieMaM XUMUU U K MCC/Ie/IoBaTeNbCKoW paboTe B 3TOM
Hay4HOU 00/1acTy;

0 c¢opMUDYIOT Ipe/iCTaBIeHe 0 KPacoTe XMMHUUECKOTr0 SKCIIePUMEHTa;

O Ppa30BbIOT UYBCTBO OTBETCTBEHHOCTH MPH BBIMOTHEHUNA XUMUUECKOT0 IKCTIepUMeHTa

O CHUCTeMaTHU3WPYIOT CBOU 3HaHUs B 00/1aCTH XMMUH, CO3/jalyT Heobxoqumyto 6asy Asist epexoza
K yryiyOIEHHOMY M3yYeHHI0 OT/e/TbHBIX pa3zie/ioB XUMUY;

0 Oyayt yMeTb CaMOCTOSITE/IbHO MPOBOJUTbL  SKCIEPHUMEHTHI U BeCTH
WCC/Ie/JOBaTe/TbCKYI0 paboTy B maboparopuy;

O OCO3HAaKT eJWHCTBO MaTepyualbHOrO0 MHpa Ha OCHOBE XMMHUYECKOro MOAX0Ja K CTPOEHHUIO
BeIlleCTBa;

O OCBOSIT 9KOJIOTUYECKHE aCIeKThl BUSHUS XUMUM Ha MOBCEJHEBHYIO )KU3Hb;

0 TpuOOpeTyT MOTHBALIMIO Ha AajbHeliIlee U3yueHre eCTeCTBEHHBIX HayK;

O HaydyaTcs CaMOCTOsITe/TbHO PaboTaTh CO CITeliaabHONM XUMUUECKOM JIUTePaTypoi;

O MPUOOPETYT HaBBIKU MOATOTOBKH /IOK/IaJIOB U BBICTYIIJIEHUH Ha KOH(epeHIUsIX.

Kpurtepuu ypoBHsi 0CBOeHHsI YUeOHOr0 MaTepHasia:

e - BBICOKHMI ypOBeHb — OOyuarL[iii OCBOWI TPAKTUUeCKH Becb 00BEM 3HaHuii 100-79%,
rpelyCMOTPEeHHbBIX ITPOrPaMMOM 3a KOHKPeTHbIM Mepuo/;

e - CcpefHMI YPOBeHb — Yy 00yUaroux 00bEM yCBOEHHBIX 3HaHUM cocTaBsieT 80-50%;

e - HHU3KHH YpOBeHb — oOOyuvaromumiica oBmagen MeHee dYeM 50% 00béMa 3HaHUH,
TIpe/lyCMOTPEeHHBIX TTPOrPaMMOiA.

2.3. Yc10BuA peaiv3aliMy NporpaMmbl

MatepuanbHO-TeXHHUYecKHe ycI0BHA. [ 3pdeKkTHBHOI peann3aliuy mporpaMmbl Heo6Xxo uma
MaTepuasbHO-TeXHUYecKas Oa3a:

1. YueGubiii kabuHet, cooTBercTByOIMM TpeGoBanusm: -CaulluH 2.4.4.3172-14 «CaHuTtapHO-
SMUJeMUOJIOTHYeCKe TpeboBaHUsS K YCTPOMCTBY, CO/lep)KaHUI0 W OpraHu3alid peXxuma paboTbl
oOpa3oBaTe/bHBIX OpraHU3al[il /IOTIOJTHUTEILHOTO 00pa3oBaHUs geTeii» (Temmepatypa 18-21 rpagyc
Llenbcusi; BAaXHOCTb Bo3ayxa B npefenax 40-60 %, wmebenb, COOTBeTCTBYIOLasi BO3PACTHBIM
ocobeHHocTsM feteit 14-15 net); st peasu3aryivi IporpamMMbl

* OO6opyjoBaHMe U MaTepuasbl:

" KOMIIBIOTED;

" MeJUanpoeKTop.

" CTaHZAAPTHBINA HAOOP XUMHUECKUX PeaKTUBOB (KMC/IOTHI, IIE/I04M, OKCH/IBI, COJIH);

" M3MepuTesbHbIe PUOOPHI;

* crek/siHHasA U ¢apdopoBas 1ocy/a;

" MeTa/UIMYeCcKue IITaTUBbI;

" HarpeBaTesbHbIe IPHOOPHI;

" BeChl;

" MMKDPOCKOIIL.

B KauecTBe [U/IaKTHUECKMX MaTepHajOB MWCIOJb3YIOTCS HArIsAHble T0CoOus: Tabsuia
pacTBOPMMOCTH U Nepuoanyeckast Tabmura /. Y. MeHzeneeBa; KO/IIEKLUH 110/Ie3HBIX MCKOTIAeMbIX, TT0UB,
He(TH, 11IKasa TBEPJOCTH U T.II.

B kauecTBe MeTOAMYECKHWX MaTepHUaroB MPUMEHSIOTCS Pas3avuHble MyOnvKalyd Mo XUMHUM (CM.
CriucoK /uTepaTyphl), MeTOAWYeCKUX pa3pabOTOK M TJIaHOB KOHCIIEKTOB 3aHSTUM; MeTOAMYEeCKUX
yKa3aHUM ¥ peKOMeH/Jaliuii K TPaKTUYeCKUM 3aHATHSIM.

NudopmanuoHHoe o0ecrieyeHHe: MeTOAWUYECKWe pa3pabOTKH 10 BCeM TeMaM, CLieHapuH
TIpOBe/IeHUs] MepPOTIPUATHH, HUHTePHEeT-UCTOYHHKHY, CXeMbl, ONIPOCHbIE Y TEXHOJIOTMUeCcKre KapThl.
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KajgpoBoe o6ecneuenue. [lorosHUTENBHYIO — 00Ijeo0pa3oBaTenibHY0  00ljepa3BUBAOIIYIO
TIporpaMMy «XHWMHUSI B OTbITaX» peaju3yeT yunuTe/lb XUMUU ,UMEFOIIUI JOTI0/THUTe/TbHOe 0Opa3oBaHue 110
TpOrpaMMaM TIOBbIIIeHUs KBaTM(UKaIMK B 00/1aCTH UHK/TFO3MBHOTO 00pa30BaHusl.

2.4. MeTognuecKkue MaTepuasbl

Metoavika oOyueHHsI TIpeAriojaraeT JOCTYITHOCTh W3/1araeMol WHGOpMalMy /s BO3pacTta
00y4arIuXCsl, YTO [JOCTUTAeTCs 3a CYET HAr/sifHOCTH W Hepa3pbIBHOM CBSI3M C TIPAKTHYeCKUMH
3aHATUAMHA. DOpMbI 3aHATUH OIpeeNsIOTCA HAINpPaBAeHHOCTSMH TPOrpaMMbl U €€ 0COOEHHOCTSIMH.
[TporpaMma BK/IIOUaeT KaK TeopeTHYeCKWe U TIpaKTUUeCKuWe 3aHsATHsI B yueOHbIX KaOWHeTax, Tak U
9KCKYPCUOHHbIE BBIXO/IbI HA TEPPUTOPHIO YUPEXK/€HUSI U CBOel MeCTHOCTH.

®opMbl OpraHu3auu yuedHoro 3aHaATUs. [lofaua TeopeTHUeCKOTO MaTeprasia OCYIeCTBSeTCs
B (hopMe TIpoBe/IeHUs TPAAMIIMOHHBIX U KOMOMHUPOBAHHBIX 3aHSATHH, JIEKI[UM C OZHOBPEMEHHBIM TTOKA30M
W/IIOCTpaLU, BUJEeOMaTepyasoB, Npe3eHTalUii, JeMOHCTPaLMOHHbIX OMbITOB. [loZiaua mpakTUuecKoro
MaTepuasa OCYIeCTB/sseTcss B (GopMe  WHIUBUAYa/JbHO-TPYIIIOBBIX  CaMOCTOSITENBHBIX — paboT,
MpaKTUYeCKUX 3aHSITHUM.

[t moCTUKeHUs Lie/IU U 3afiau TIPorpaMMbI TIpelyCMaTpPUBAIOTCSl COBPEMeHHbIe Te/laroruueckue u
VH($OpMallMOHHbIE TeXHOJIO0THH:

* UTpPOBbIE TEXHOJIOTUU;

* TIpOEeKTHasl TeXHOJIOTHUsi;

* TeXHOJIOTHs TIPOO/IEMHOTO 00yUeHus;

* 370pOBbecOeperaroliyie TeXHOIOTUY;

* HUKT-TexHomoruy;

* TEXHOJIOTUS Pa3BUTHSI KDUTUUECKOTO MBILLIIEHNS;

* TEeXHOJIOTHS Pa3BUBAIOILETO 00yUeHus;

* TpYNIOBbIe TEXHOJIOTUH;

* TEeXHOJIOTUU yPOBHEBOM MuddepeHIALIUN.

B nepuoz, o6yueHus [ijist poBeieHNst 0Opa3oBaTeIbHOM iesITe/TbHOCTUA UCTIOJB3YHOTCS CJIe/IyIOoLe
MeTO/IbI:

- 00BACHUTETLHO-WITFOCTPATHBHLIM  (00si3aTeslbHasi ~ TeopeTHYeckass  4YacTb, pabora C
W/TIOCTPAaTUBHBIMU MaTepraiaMU, COCTaB/ieHHe MPaKTUUeCKUX 3a/laHui);

= TIpo6JIeMHBIH (mpobsieMHOe W3/0XKeHHWe MaTepuasja TPU W3yueHUHd BOMPOCOB 3KOJIOTHH,
HayUYHOW 3TUKH, TIPY aHa/In3e MepCreKTUBHBIX HarpaB/ieHUM pa3BUTHS HAyKK);

- TIpaKTHYeCcKuH (0b6s13aTe/ibHbIe TTPAaKTHUYeCKHe paboThl Ha KaXKI0M 3aHSITHH);

- [1eATe/IbHOCTHBIN (BBeleHUe VHJVBUlyalbHBIX  3aJaHUM u CaMOCTOSITe/IbHOU
paboThI C TUTEPATypPOH, yyacTre 00yuaroluxcst B KOH(DEepPeHIUSIX U IKCKYPCHSX).

MeTtouueckue U JUJaKTHUECKHe MaTepHaJIbI:

- MeToJuuecKre pa3paboTKU Mo TemMaM;

- HaJIMuue HarJisiiHOro MaTepuara;

- HaJIM4ue JeMOHCTPALMOHHOTO0 MaTepuarna;

- BUJe0(dUIbMBI;

- pa3faTOuHbIA MaTepuar;

- UH(OpMaIMOHHbIe KAPTOUKHU.

- IWJAKTUYeCKre KapTOUKH.
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KaneHnapHo-TemaTnuecKoe njiaHupoBaHue

K pa0ouel mporpaMme oMo/ THUTE/THHON 001e00pa3oBaTe/IbHOM 0011]epa3BUBaOIIell MPorpaMmMe
Hayka B onibITax M 3KCIIepUMeHTax
Mopayab « Xumusa»

(rpynmna 13-17 ner)

Ne JaTa pa3s | Tema 3ansATHS Copepxanue Konuuec Twurn 3aHATHSA OcHOBHEBIE 3YH, YMK
n/ en TBO MeTO/bI U OYYH
i YyacoB dopmbI paboTHI,
TeXHOIOTUU
1 1 CobeceoBanue | BrisicHeHMe UCXOTHBIX 1 O3nakomutencH | becena, 3HaTthb npasuwia Th Metopuueckue
C ZIeTbMU. rpe/iCTaB/IeHU O MpeJmMeTe oe Tipe3eHTaLus TIpU HAXOXJEHUU B | U
BBogHoe XMW U 00/1aCTH eé KabuHeTe, paboTe ¢ | AUIAKTUYECKU
3aHsATHe. TIPUMEHEeHUs]. peakThBaMu U e maTepua’bl.
TexHMKa 6€30TTaCHOCTH. HarpeBaTe/bHbIMU YuebHo-
3HaKOMCTBO C IPYMIOH. npubopaMu,pacruca | rpakThuyeckoe
Pacckas o cojiep)kKaHuu HUe 00beIUHEHMS. obopyoBaHue
[IpOrpaMMBbl [IEPBOro rofia
00yuenwus. [TpaBuia
roBe/ieHUs B 1ab0opaTOpUU.
TexHuka 6e30macHOCTH B
paboTe ¢ XUMUUECKUMU
peakThBaMy,
3/1IeKTpONpruOOpamMu u
HarpeBaTe/bHbIMU
ripubopamu
2- 2 | [lonarusa: atom, | 3HAKOMCTBO C KOJIJIEKL{en 2 Kom6unupoBan | [IpakTuueckast 3Hartb ornpeziesieHre | Mertoauueckue
3 MOJIeKyia, XUMHYECKUX Bel[eCTB. HOe pabora BaKHEMILINX v
3/IEMEHT. [TocTpoeHue mMopenei TOHSITUM: TIPOCTBIE U | AUJAKTAYECKU

MOJIEKY/JI pa3HbIX BeIleCTB.

CJ1I0’KHEIE BellleCTBd,

€ MaTepuaJibl.




XUMHUYECKHH YyebHoO-
3/1IEMEeHT, aToM, MpaKTUYecKoe
MoJIeKya. obopyoBaHue
Pa3znyuaTh noHATHS
«BeleCcTBO» U
«TeJio», «IIPOCToe
BEI[eCTBO» U
«XUMHYeCKUH
3JIeMeHT». Y MeTb
W3rOTaB/IMBaTh
MO/IeI MOJIEKYI.
4- dusnueckue u O3Hakom/ieHHe C N3yuenue [IpakTrueckas HabnrogaTs, MeToauueckue
5 XUMHUUECKUE bu3rueckuMu 1 HOBOTO pabora. aHa/IM31poBaTh u
SIBJIEHUSI. XMMUYECKUMHU SIBJIEHUSIMU. Marepuasia u (dbusnueckue 1 IUIaKTAYeCKH
N3yueHue peakium TepBUYHOe XUMUUECKUE e Marepua’isbl.
ropenusi. UsrotoBienue 3aKpervieHue SIBJIEHUS. Y MeTb YyebHo-
cBeuu U3 napadurHa uiu HOBBIX 3HaHUM. OT/TNYaTh TpakTUyeckoe
MbU1a. Axumusi («30/10TOU XMMUYeCKHe obopyioBaHue
JIOXKJb» U TIUPUTHI). peakiuu oT
(usnuecknx
SIBJIEHUW. 3HAThb
yCJIOBUS
BO3HUKHOBEHUS U
TpeKpalLeHust
rOpeHusl.
6- Yuctele [IpypopHbIe cvecu — N3yyenue [IpakTrueckas 3HaTh onipeziesieHe | Metoguueckue
7 BelllecTBa U BO3/1yX, He()Th, MUHEDAJIbI. HOBOI'O pabora. TIOHATUM «UKCTOe u
CMecCH. V3yueHuve KO/UIeKLUH. Marepuasa u BEILleCTBO» U JUIAaKTUUECKU
Pazgenenue [TpaBusia paboTHI C BeCAMU. TepBUYHOE «CMeChb». e Marepua’bl.
CMeceH. B3BeluBaHue, 3aKperieHve Ymetb paboTaThb C YuebHo-
TIPUTOTOBJIEHUE CMecel HOBBIX 3HAHUM. BecaMu. 3HaThb MpaKTHUYecKoe
MeTaJl/la U HeMeTasla. METO/IbI obopyoBaHue

Pa3zienieHue cMecei.

pasjienieHusi CMecei:
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OumncTKa BelecTs,
TepeKprCcTa/uIu3aLys.

OTCTauBaHUe,
(unbTpOBaHMe,
BbIlTapUBaHUe.
YMeTb BbIZIEJISITh
YKCTOe BeIeCcTBO U3
cMecH, 0pOpMIIATh
pe3y/IbTaThl PAOOTEHI.

8- 3aKoH XuMHnyeckas peakius Kak N3yuenue [IpakTrueckas YMmeHue MeToauueckue
9 COXpaHeHus OTpa’keHHe 3aKOHa HOBOT'O pabora. XapaKTepu30BaTh u
MacChbI COXpaHeHUsI MacChl. Marepuasia u 3aKOH JIUAaKTHUeCKU
[IpuroroBneHue cmecu TepBUUHOE COXpaHEeHUsI MacCbl | € mMaTepuarbl.
Jlemepwu. 3aKpervieHue BeIL|eCTB, YyebHo-
HOBBIX 3HaHHUM. MOHHUMaTh ero MpakKTUUeCcKoe
CYLLIHOCTb U obopyioBaHue
3HaueHue /s
HarucaHust
YpPaBHEHUH peaKI1H.
10 [TonsaTue o V3yueHue 1 HabsrojeHIe N3yuyenue TeopeTnueckoe | 3HaTh MPU3HAKU Metoguueckue
- XUMUYECKOM TPU3HAKOB XUMUUECKUX HOBOT'O 3aHsITHE, XUMUYECKUX u
11 B3aUMO/JIEMCTBU | peakLUi. Marepuaszia u ripe3eHTaLys, peaxiuii. IUIaKTAYeCKU
u TepBUUHOE JIeMOHCTPALMOH e MaTepua’bl.
BelLL|eCTB. 3aKpervieHue HbI€ OTBITHI. YyebHo-
HOBBIX 3HaHHUM. MpakKTUUecKoe
obopyoBaHue
12 ITpuHIUIIBL XHUMHUUeCcKue ypaBHeHUs.. Komb6unupoBan | Becesia, ompoc, | ¥YmeTs mucarts, Metoanueckue
rpaduueckoro [TpoBeneHre NpocTeNIIMX HOe TeopeThYecKoe | YUTaTb ypaBHEHUS u
0TOOpaXKeHHUSI OTIBITOB, BBISIBJIEHUE U 3aHsITHE, peakLyii u IUIaKTAYeCKU
peakLuii orucaHre 0COOeHHOCTeH rpe3eHTaLys, XapaKTepu30BaTh UX. | € MaTepHuaJbl.
MPOTEeKaHUsl Pa3/InYHbIX JIeMOHCTpaLoH YuebHO-
peaxiui. HbI€ OMBITHI. MpaKTUYeCcKoe
obopyoBaHue
13 CoBpemeHHOe 3HAKOMCTBO C N3yyenue TeopeTnueckoe | 3HaTh COBpeMeHHOe | MeToauueckue
- nabopaTopHoe COBpEMeHHbIM HOBOI'O 3aHsATHe, nabopaTopHoe u
14 obopygoBaHue. | 1abopaTOPHBIM Marepuasa u TIpe3eHTalysl. obopyjoBaHue 1 JTUJAKTHUeCKH
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obopyioBaHHEM. TepBUYHOe TIPUHLIUAIIBI ero e Marepuasl.
3aKperuieHe paboThI. YuebHo-
HOBBIX 3HaHUM. TIpaKTH4eCcKoe
obopyoBaHue
15 PasBurue OmsiTe! ¢ CO2 u O2. N3yueHnue Teopetrnueckoe | 3Hatb Th npu MeTtoanueckue
xuMuM. OnbiTel | TexHuka 6e30macHOCTH NpY HOBOI'0 3aHATHE, pabote ¢ rasamu. u
k. Ipuctiy, paboTe ¢ razamu. Marepuana u TIpe3eHTaLlys, YMeTb IIpOBOAUTH JUIaKTAYeCKU
K.-B. eerne. TepBUYHOE IleMOHCTpaLuoH | onbIThl ¢ CO2 1 O2. | e Marepuarbl.
3aKperieHue HbIe ONBITHI. YuebHo-
HOBBIX 3HAHUM. TpakTUYecKoe
obopygoBaHue
16 Bopopog, [TonaTHe YUCTOTHI rasa. Kom6unupoBan | [IpakTuueckas 3Harthb ornpefiesienue | MeTtoguueckue
- KUCJIOpPOJ U I'pemyuntii ra3. [InotHOCTB HOe pabota TIOHATUSA «IUIOTHOCTB | U
19 aMMuax. rasa. rasa», yMeTb IUAKTUYeCKU
[Tonyuenue Bosoposa, V3MepATh [UVIOTHOCTh | € MaTepuabl.
KHUCJIOpOZia ¥ aMMUaKa. rasa. YMeTb YyebHo-
V3mepeHue IJIOTHOCTU 10/1y4aTh BOJOPOJ, | NpakTUYeckoe
rasa. KHCJIOpPO/, aMMHaK U | o6opyjoBaHUe
pacrnosHaBaTth
UX.YMeHue
XapaKTepu30BaTh
CBOIICTBa,
IIpUMeHeHne
KHC/IOPOJa,
0OBSICHATh
CYLLIHOCTb
KpPyroBOpOTa €ro B
TIpUpO/eE.
20 Nctopus WcTopus Tpanchopmaiiii N3yuenue Teopernueckoe | 3HaTb OCHOBHbIE Metopuueckue
- XUMUHU. Npe/iCTaB/IeHUH YU€HBIX O HOBOI'0 3aHATHE, OTKpBITUA A. U
23 Jrarsl B CTPYKTYype Ta3000pa3HbIX MaTepuaaa u Tpe3eHTaLus. JlaByasbe u I'. JUNAKTUYeCKU
VI3y4YeHUHU ra30B | Bell[eCTB U TeOPUU IepBUYHOe Kasenguiia, /1. e Marepualsl.
U pacTBOPOB. pacTBopoB. M3yueHue 3aKpervieHye Pesepcdopaa, Teopun | YuebHo-
COCTaBa BO3JyXa. HOBBIX 3HaHUM. pactBopos C. IIpaKTUYeCcKoe
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Otkpertus [1. Pesepdopza,
A. JlaByaspe u I'.
Kasenpuiia. Pa3sutue
TeOPUU F'OpeHuUs.
OrnpoBepskeHue TeOpumn
¢norucrona. Teopuun
pactBopoB C. AppeHuyca u
. . Menpeneesa.

Appenuyca u [I. 1.
MeHnperseeBa.

obopyioBaHue

24 [TonsaTus: TBépasie, xugKue, Komb6unupoBan | [Ipaktuueckast YMeTsb onpeziesiaTh Metopuueckue
- pacTBop U ra3zoobpa3Hbie pacTBODBI. HoOe. pabora pacTBOPbI, UX BUABI | U
25 pacTBopeHue HacpImieHHbIM pacTBOp. (HackILLeHHbIE U JUAKTUYeCKU
HeHacoIieHHbIN pacTBOP. HeHacbIl|eHHbIE), e maTepua’sbl.
ITepecsbIiieHHBIN pacTBOP. pPacTBOPUMOCTb YuebHo-
PactBopuMOCTS. BellL[eCTB, a TaKk TpakTUYecKoe
[IpuroroBneHue pacTBOPOB. JKEHCII0/1b30BaTh obopyoBaHue
obopy/ioBaHue U
PeaKTHBBI,
pacuéTHble 353U
J/1s1 IOJTyYeHUst
pacTBopa COJHU C
3a/IaHHOM
KOHIIeHTpalLliei.
26 Kpucrasuisl. Kpucra/mmsanys us3 Komb6unupoBan | [Ipaktuueckast YwMets BelpaljuBath | Mertoauueckue
- TlepechIllieHHbIX paCTBOPOB. HOe pabora MOHOKPMUCTA/UIbl U3 | U
27 BripaiyBanue HACBIIEHHBIX JUIAKTUYECKU
MOHOKPMCTAJIJIOB U3 pacTBOpOB. e maTepua’sbl.
HACBIIEHHOT0 pacTBOpa. YuebHO-
[TonyueHue u 3apucoBKa TpakTU4YecKoe
KPHCTaJ/IJIOB Pa3HOU ()OPMBI. obopyjoBaHue
28 [MIémoun u PacTBopbI 1ijes10ueii U Komb6unupoBan | Ipaktuueckasi YmeTb MeTtoauueckue
- KUCJIOTBI. kucnot. Boga B ¢usuike, Hoe. pabota XapaKTepu30BaTh u
30 XUMUHW ¥ OHOJIOTUH. CBOWCTBA L1[eJIoUel U | AUaKTUUeCKH
[IpupojHble ocMOTHYeCKHe KUCJIOT, BbIpaXkaThb e maTepuassbl.
SIBJIEHUSI. UX B rpaduueckom YyebOHO-
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YcrpaneHue )XECTKOCTU ¢dopme. 3HaTh IpaKTHUYeCcKoe
BO/Ibl. DJIEKTPO/IUTHI. CTIoCco6bI obopyioBaHue
duccoumarys. yCTpaHeHus
JKECTKOCTH BOJBL.
31 Comu. MHoroo6pa3ue cosneii. Komb6unupoBan | [Ipaktuueckas YMeTb Ha3bIBaTh Metopuueckue
- Couu BOKpYT Hac, UxX Hoe pabota COJIH, UX u
32 peakuuu. Kpacora K/IacCU(ULMPOBaTh | AUIaKTUYeCKU
XUMHUUECKUX peaKLUi. T10 pa3sHbIM e maTepua’sbl.
Kpucrannmszauus coneit us TpY3HaKaw, YuebHO-
JKeJIaTUHOBBIX IJIEHOK. 3HAaTh CIIOCOOBI UX TpakTUYecKoe
TNOJIy4yeHusl. Y MeTb obopyioBaHue
VICII0/1b30BaTh
nabopaTopHoe
obopyioBaHue U
peaxkTUBBbI JJIs
KpUCTa/l/IU3aLin
coJjien u3
JKe/IaTUHOBBIX
TJIEHOK.
33 Xumus BOKpYr | [IpuHIMIBI felicTBUS Komb6unupoBan | Teopernueckoe | 3HAaTh MPUHLMIIEI MeTtoanueckue
Hac. (eiiepBepKOB, XUMUYECKUX Hoe 3aHATHE, JeUCcTBUs u
[TpaspHuruHas 3MeH, IPaKOHOB, XJIONYIUEK. TIpe3eHTaLys, (eliepBepKoB, IUAKTUYeCKU
XUMUSL. @DOKyCbl, 0OCHOBAHHbIE Ha JeMOHCTPALMOH | XUMHYeCKUX 3MeH, e MaTrepualsl.
V3MeHeHUH 1jBeTa pacTBopa HbIe OTBITHI [PaKOHOB, YuebHo-
MPU XMMUYECKOW peakiiu. XJIOTyLIeK. MpakTUYecKoe
obopyoBaHue
34 Mertasibl U UX MeTasnbl B Tab/uLe N3yuenue Teopetnueckoe | YMeTb MeTtoauueckue
COeIMHeHUs — Menpeneesa. CTpoeHue HOBOI'O 3aHATHe, XapaKTepu30BaTh U
CTOMKUE U aToMa Ha IpuMepe aToma MaTepuasa u TIpe3eHTaLys, CTpOeHue aToMa IUAaKTUYeCKU
aKTUBHbIe, MeTaJlia. TIepBUYHOE JIeMOHCTpALMOH | MeTaJula, e maTepuasbl.
TBEp/ble U Pusryeckre U XMMHU4ecKue 3aKperuvieHye Hble OIbITHI. (usnyeckue u YyebHo-
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MSITKUe, CBOICTBa MeTaJlIOB. HOBBIX 3HaHUM. XUMUUECKUe TpaKTHUUecKoe
[iparoLieHHbIe. CBOMCTBa MeTa//IOB. | 000py/joBaHKe
35- 9 | Metanisl CBoricTBa, CTpOEHHE aTOMa. Komb6unupoBan | [Ipaktuueckast 3HaTh CBOUCTBA U Metoanueckue
38 OCHOBHBIX OrbiThl € Sn U Al HOe pabota CTPOEeHHe aTOMOB u
CPYIIIL. MeTaJIJIOB OCHOBHBIX | JUAAKTUUECKU
rpynn. YMeTb € MaTepua’sl.
WCTIO/Tb30BaTh YuebHO-
nabopaTopHoe MpaKTHUecKoe
obopyZioBaHue U obopyioBaHue
peaKTUBBI JJ1s1
TIPOBe/IeHUsI OTIBITOB
c Snu Al
39 9 | Metanisl Megp, cepebpo, 30710TO, Komb6unupoBan | Teopetnueckoe | 3HaTh CBOWMCTBA U KoHcriekt
M0OOYHBIX 1rHK. CBOMCTBa, CTpOEHHE HOe 3aHATHE, CTpPOEeHHe aTOMOB 3aHATHSI.
CpyII aToma. TIpe3eHTaLys. mezu, cepebpa,
Kakue meTanibl ecTb B 30/10Ta, LIMHKA.
JamMrie HakaivBaHus (W,
Mo, N). IparoijeHHbIe
MeTasuibl. Boigenenve Au u
Ag. «KaccueB nypriyp».
BripaiyBanue
MOHOKpHcTanios Cu.
«/epeBbsi» [lapariesnbca u
HOnwuTepa.
40 10 | l'anbBanuuecku | VIcTOpusi OTKPBITHS. N3yuenue Teoperrueckoe | 3HaTb NIPUHLIUIIBI Metopuueckue
€ 9/1IeMEeHTbI [ToHsiTHe 0 ranbBaHUKeE. HOBOT'O 3aHATHE, paboThI pa3MUuHbIX | U
CocTaB ¥ NPUHLMUIIBI Marepuasa u rpe3eHTaLus 3/IeMEHTOB MUTAHUS. | JUJAKTAYECKU
paboThI rajibBaHUUECKUX MepBUYHOE e MaTrepua’sl.
3JIEMEHTOB. 3aKpervieHne YuebHO-
W3yueHue cocraBa u HOBBIX 3HAHUM. MpakTHUUecKoe
MIPUHITUTIA PabOThI obopyoBaHue
Pa3/UUHBIX 3/1EMEHTOB
MATaHUS.
41 10 | YcTpoiicTBO OnbIThI C OaTaperKaMH. KombunupoBan | Teoperuueckoe | 3HaTh YCTPOMCTBO MeTouueckue
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Oarapeiiku HOe 3aHsITHe, Oarapeliku 1 u
Tipe3eHTaLys, NIPUHLUM €€ paboThl. | AUaKTUUYeCKU
JIeMOHCTPALMOH e maTepuarbl.
HbIE OTIBITHI YyebHo-
MpakKTUUeCcKoe
obopyoBaHue
42- 10 | Koppo3us [IpyuuHbI ¥ 11I0C/I€4CTBUSA KombunupoBan | [IpakTuueckas 3HaTh NPUYMHBI, Metopuueckue
43 MeTaJ/l/IoB. KOpPPO3UM MeTaJlJIOB. HOe pabora II0C/IeICTBUS U v
3awura oT 3amura OT KOppO3HH. CrIOCOOBI 3aIUTHI OT | AUJAKTUYECKU
KOppO3UM OnbIThI 110 U3yUEHUIO KOpPPO3UH. e maTepua’bl.
KOPPO3WU METaJIVIOB U YuebHO-
3all{MThI OT Heé. MpaKTHUecKoe
obopygoBaHue
44 10 | OcobenHoctu JKeJsie30 BOKpyT Hac. Komb6unnpoBan | TeopeTnueckoe | YMeTb OMpeziesisiTh Metoauueckue
)Kejesa U CreneHu OKUC/IeHUs Hoe 3aHATHE, TIOHSITHE u
coelMHeHUM xese3a. [Tonsitue Tripe3eHTaLys, «MarHeTUsM», 3HaTb | AUJAKTAYECKU
Kejesa. MarHeTusma. JIeMOHCTPALIUOH | KaueCTBeHHbIe e Marepuasl.
MarneTtusm . KauecTtBeHHbIe peakijuu Ha HbIe OIbITHI. peaxkiLiui Ha UOHBI YuebHo-
VOHBI xese3a. OnbITEI, Kejesa. MpakTUYecKoe
JIeMOHCTpUpYoLLre obopyJoBaHue
MarHeTHU3M.
45- 10 | Peakijuu OCo0eHHOCTH COeUHEHUH Komb6unupoBan | IIpaktuueckasi 3HaTh 0CO0EHHOCTH | MeToauuecKue
46 CoeIMHeHUM )Kejie3a U UX peaklyu. HOe pabora CcoeIMHEHUM Xefe3a, | U
Kesesa. OnbITBI 110 NOJTyYeHUI0 YMeTb I10/1b30BaThCs | AUJAKTUUeCKH
XuMunyeckas Pa3HOLIBETHBIX COeIMHEeHNI n1abopaTopHBIM e maTepuasbl.
pazyra Kenesa. obopy/loBaHNEM U YyebHo-
XuMHueckasi pasyra u peakTUBaMH [i/1s1 TIpaKTHYeCcKoe
XUMHUUECKUI cBeTOdOp. TI0JTyYeHUsI obopyoBaHue
Pa3HOLIBETHBIX
COoeJMHEHUM JKere3a.
47- 11 | Cepau docdop | Coepunenus S u P. N3yueHnue IIpakTrueckas 3Hartb ornpezienieHre | Mertoauueckue
48 — TUIIAYHbIE XuMuyeckue CBOMCTBa HOBOT'O pabora TIOHATHSA v
Tpe/iCTaBUTeN | coefiMHeHUH S u P. Marepuasa u «aJIJIOTPONUA», IAJAaKTUUeCKU
HeMeTaJ/lJIoB Asnnorponus. TIepBUYHOE yMeTb e maTepuasbl.




OxkucvTesibHO- 3aKpervieHue XapakTepusoBaThb YuebHO-
BOCCTaHOBUTEJIbHbIE HOBBIX 3HAHUM. XUMHYeCKHe MpakTUYeCcKoe
CBOMCTBA COeJJUHEHUN Cepbl CBOMCTBA obopyoBaHue
u docdopa. CoeIMHEeHUU Cephl U
deliepBepKy Kak IIpUMep ¢docdopa.
TUMTUYHON OKUCJ/IUTE/IBHO-
BOCCTaHOBUTEJIbHOM
peakLyu.
49- 11 | I'ayioreHs.. Vcropust OTKpPBITUSA Komb6unupoBan | [Ipaktuueckast 3HaTbh UCTOPHIO Metopuueckue
50 CxopactBo 1 HEKOTOPbIX r'aJIoreHoB. HOe pabora OTKPBITHSA v
pasmuus ["anorens! — onacHele U rajioreHoB, yMeTb IAAaKTUUeCKU
riosie3Hsle. Yem naxHer IIPOBOJIUTH OIIBITHI e maTepua’sbl.
Mope? 3aueM OpraHu3My I10 ITO/IyYeHUIO YuebHo-
von? rajioreHoB. TpakTUYecKoe
OnbITEI 110 NOJTyYeHUI0 obopyoBaHue
rajioreHoB.
51- 11 | OkucnurensHo- | OBP. Komb6unupoBan | [Ipaktuueckast YMeTb NpUMeHSTh MeTtoanueckue
52 BOCCTaHOBUTe b | BbIBe/leHe IATeH U HOe pabora OKUC/IUTE/IbHO- v
Hble peakluy B | IoJlyYyeHue Kpacok. BOCCTQHOBUTE/IbHBIE | JUJAKTUYECKU
ObITY U B XHWMHUUeCKHe BYJIKaHbI. peakiuy B ObITY. e maTepua’bl.
naboparopun YuebHo-
MpakTUYecKoe
obopygoBaHue
53 12 | MHuoroo6pa3ue | Kosblja JIu3zeranra. Komb6unmnpoBan | Teopernueckoe | YMeTb Metoguueckue
HeopraHuuecku | [IpoBefeHue C0)KHOM Lienu Hoe. 3aHATHe, OCYILLIeCTBJ/ISATh LieTlb | U
X XUMUYeCKUX XUMHUUECKUX peakLui JJis Tipe3eHTaLys XUMHYECKUX JAaKTUUeCKU
BellleCTB U TI0/TyYeHus KoJiel| peakLuu [ e MaTepuassbl.
peakiui JIuzeraHra. TI0JIyYeHUs KoJeL|
JIuseraHra.
54- 12 | Okcuabl Heopranuueckuii CUHTe3. Komb6ununpoBan | IIpaktuueckas YMeTb NpUMeHSTh MeTtoauueckue
55 MeTa/l/IOB U I'eneTnueckas CBs3b HOe pabota NoHATUA «OKCUAB», | U
HeMeTaJ/l/IoB HeopraHnyeckKux «Knaccudukaius», | AUAaKTAYECKU
COeJJUHEeHUU. «HomeHKknaTypa» B | € MaTepuarbl.
[TonyueHure ¥ CBOMCTBA pelleHur YyebOHO-
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OKCH/IOB. yIpaKHEHUU U MpakKTUUeCcKoe
XapaKTepu30BaTh obopyJoBaH1e
CBOMCTBA OCHOBHBIX
Y KUCJIOTHBIX
OKCH/IOB. YMeTb
VICII0/1b30BaTh
nabopaTopHoe
obopy/ioBaHue U
PeaKTHBBI JJ1s1
TIOJIyYeHUs U
V3yUueHUsl CBOMCTB
OKCH/IOB.
56 114 | MHuoroo6pa3ue | HedTb, HedTsiHBIE TUIEHKH. Komb6unupoBan | Teopernueckoe | 3HaTh NMpaBuia MeTtoanueckue
coeJlHeHUM Paspyenue niéHok. HOe 3aHATHe, TIPUPOJOII0/Ib30BaHU | U
yriepoza [ToBepxHOCTHOE ripe3eHTaLus, I, yMEeTb TIPUMEHSTh | AAJAKTUUeCKH
HaTspKeHHe. Boripocsl JIeMOHCTPALIUOH | TIOJIyYeHHble 3HaHUSl | € MaTepuaJbl.
3arpsi3HeHUs1 OKpy KaroLen HbI€e OIBITBI Ha MpaKTHKe. YuebHo-
cpefibl. TpakTUYecKoe
Onpepenedvie obopyoBaHue
rajioreHOINpOr3BOJHBIX.
I'openue caxapa.
ITpoAyKThI IUTAHUS.
57- 14 | Motomme Msuia. CuHTeTUUeCKHe Komb6unupoBan | [Ipaktuueckast 3HaTh TeXHOJIOTUIO Metopuueckue
58 Bell[eCTBa MOIOLL[Me BelljeCTBa. HOe pabora V3rOTOBJIEHUS MblIA. | U
N3roToBneHue mblia IAJAaKTUUeCKU
e maTepua’sbl.
YuebHO-
TpakTU4YecKoe
obopygoBaHue
59- 14 | Kpaxman u CTtpoeHue, CcOCTaB, Komb6unupoBan | Ipaktuueckasi 3HaTb CTPOEHMeE, MeTtoauueckue
60 [JIFOKO3a Ucrionb3oBaHue. LiBeTHbIe HOe pabota COCTaB U u
peakuyu. OrpejiesieHue VICII0/Ib30BaHue [ aKTUUeCKU
rytoko3bl. CepebpeHue. yIJIeBOZOB. Y MeTb e Marepua’ibl.
KauecTBeHHble peaklMU Ha TIPOBO/JIUTH U YuebHo-
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KpaxMaJl U IJIOKO3Y. 3aNMUChbIBaTh MpakKTUUeCcKoe
KaueCTBeHHbIe obopyJoBaH1e
peakLvy Ha Kpaxmar
Yl TJIFOKO03Y.

612 14 | Oprannueckve | besiku, KUpbl, YIJIeBOABI, KombunupoBan | Teopetuueckoe | YMeTh HaO/IOZATS, Metopuueckue

Bell[eCTBa B (epMeHTbl, TOPMOHBI, HOe 3aHATHe, aHa/IM3UpoBaTh v
rnpupoze BUTAMUHBI Y TIPOJYKThI ripe3eHTaLys, XUMHYECKHe IAJAaKTUUeCKU
UX npeBpailleHui. [IpocTbie JIeMOHCTPALIMOH | peaklUu. 3HaTh e maTepua’sbl.
OMBITHI C OPraHUYeCKUMHU HbI€ OIbIThI MPOJYKTHI YuebHO-
BellleCTBaMH. ripeBpallieHui rpakTUUecKoe
0e/nKoB, )XKUPOB, obopyioBaHue
yIJIeBOJIOB, YMeTb
3aNMUChIBaTh
COOTBeTCTBYHOLLIUe
YpaBHEHUsI peaKI[vu.
62- 15 | nauKaTophl. NupvkaTopsl 13 N3yuenue [IpakTrueckas 3HaTh onipefienieHus | Metoguueckue
63 [Tonyuenue u TIPUPOJHBIX MaTepUaoB. HOBOI'O pabora TOHATUS u
v3yueHue Criocobb1 pasnmueHust Marepuasa u «UHJUKATOpP», YMeTb | AU AaKTUYeCKU
CBOMCTB COJIEN. TepBUUHOE TIPUTOTOBUTH e MaTepua’bl.
[IpuroroBneHue 3aKpervieHye VIHVKaTOp U3 YuebHo-
WH/IMKaTOPOB W3 HOBBIX 3HaHUHU. TIPUPOJHOTO ChIPbS. | MPAaKTUUeCKOe
TIPUPOJHOTO ChIPbSL. obopyjoBaHHe
64- 15 | Criocobwr Xpomarorpadusi u KombunupoBan | [TpakTuueckas 3HaTh CYLHOCTb Metopuueckue
65 oOHapy KeHust 3KCTpakLus. AHalIu3 cMecu HOe pabora xpomoTtorpauu u v
KaTUOHOB U COJIEN. 9KCTpPakLUU. YMeTb | JUJAKTAUYeCKU
aHVIOHOB. aHa/IM3UpOoBaTh e maTepua’ssbl.
LiBeTHBIE CMeCH COJIel, YuebHo-
peaxriuu. VICII0/1b30BaTh TpakTUYecKoe
Amnanmu3 cmecu nabopaTopHoe obopyoBaHue
cosnent obopy/oBaHue U
PeaKTHBBI JJ1s1
TIpoBe/leHUst
1IBETHBIX peaKI[1H.
66 16 | Beibop Tembl 1 | O006IIIEHHE TTPOHJEHHOT0 KombunupoBan | becesa, ompoc, | 3HaTh CTPYKTYpPY MeToauueckue
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MOATrOTOBKA MaTepuasia. Beibop Tembl. HOe rpe3eHTaLysl. VICC/Ie[I0BATe/IbCKON | U
ucciefoBaTensc | Llemu v 3agaun paboThl, paboThl. YMeThb AJaKTUUeCKU
KO yTanbl paboThl Ha/| HEH. CTaBUTh Lie/Ib U e MaTepuassbl.
PaboThl OcobeHHOCTH oTipeiesisiTh 3aZiauu
ITocTaHoBKa UCII0/1b30BaHUs MIHTepHeT. paboTbl. YMeThb
3KCIepyMeHTa . ITouck u pabota ¢ OCYILIeCTBJISITh
JIUTEPaTypou M0 TeMe. TIOMCK HeoOX0IuMoun
vH(}OopMal1u.
67 16 | Yuactue B Yuacture B KOH(epeHLIWH , KonnektusHo- Kondepenims CosepiieHcTBoBaTh | Metoguueckue
KOH(epeHLIUH o0cy»K/ieHue pe3yJibTaToB rpynrnoBoe HaBBIKW MyO/IUUHOTO | U
KoH(epeHLIU U 3aHATHE BBICTYTIJIEHUS. IAAaKTUUeCKU
BBICTYII/IEHU e maTepua’sbl.
00yuaroImumxcs. YuebHo-
MpaKTHUUecKoe
obopyoBaHue
68 17 | Utorosoe WNTtoroBas AuarHoCTUKa. KonTtposbHas Ormpoc, Osnazgenue KoHcniekt
3aHATHe ITonBeneHne UTOroB pabota TeCTUpOBaHue. | HaBbIKAMU KOHTPOJ/IS | YpOKa

paboThI 3a yueOHBIM T/,
Bb160p MHIUBUIYa/TbHBIX
TEeM JIJIsl U3YUEHHsI JIETOM.

1 OL[eHKHU CBOeM
JlesATeTbHOCTH.
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