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Ieanb yueOHOrO0 Kypca
@opMUpOBaHHE Y YYAIIUXCSI YMEHUS BUAETh U MIOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAYMMOCTh XUMHUYECKOTO
3HAHUS JUIS KKIO0TO YeJIOBEKa HE3aBUCHMO OT €ro Mpo(heCCHOHATIBHOMN ESITEIbHOCTH; YMEHHSI pa3inyarh (akThl U
OLICHKHM, CPAaBHUBATh OLICHOYHBIEC BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSAMHU OLICHOK U CBSI3b KPUTEPHUEB C
OIPE/IeICHHON CUCTEMOM IIeHHOCTe!, OpMYIHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
®opMHUpoBaHUE y O0YJAIONIMXCS LEITOCTHOTO IMPEACTABICHHS O MUPE U POJIH XUMHUH B CO3JJaHUU COBPEMEHHOU
€CTECTBEHHO-HAYUYHON KapTUHBI MUPA; YMEHUS OOBACHITH OOBEKTHI M IIPOLIECCHI OKPYKAIOIIEH eHCTBUTEIbHOCTH
— IIPUPOJHOM, COLMAIBLHOM, KYIbTYPHOU, TEXHUUECKON CpPEJbl, UCIOJIB3Yys Ul 9TOT0 XUMUYECKUE 3HAHUS;
npuodpeTreHre 00yJaroLUMICS OIbITa PAa3HOOOPA3HOM ESTeNbHOCTH, MO3HAHUSA U CaMOIIO3HAHMS;, KIIFOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOUIMX YHUBEPCAJIBbHOE 3HAUEHUE JUIs PA3JIMYHBIX BHJIOB
NESATENIbHOCTH: pEeUIeHHs] MpoOiieM, MPUHATHSA pEIleHUud, MoucKa, aHaiuu3za U 00paboTku wuHbOpmanuu,
KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB W3MEPEHUH, COTPYIHHYECTBA, O€30IacCHOT0 0OpaIleHHs C BEIECTBAMU B
MIOBCEHEBHOM KU3HMU.
3anauun yueOHOro Kypca
Obpa3zosamenvHuie:
e (opmHpOBaHUE CUCTEMBI XUMHUYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOM KapTUHBI MUPA;
Pazeusarowue:

® pa3BUTHUE JMYHOCTH OOYYarOIIMXCS, UX HMHTEJUIEKTYaJIbHOE M HPABCTBEHHOE COBEPLICHCTBOBAHMUE,
(opMUpOBaHKE Y HUX T'YMaHUCTUUECKUX OTHOILIEHUH U 3KOJIOTMYECKHU 11€7IECO00Pa3HOr0 MOBEACHNUS B OBITY
Y B TPYA0OBOM JI€ATEIbHOCTH;

Bocnumamenvnuie:

e (QopmupoBaHue yMeHHI 0€30MacHOrooOpalleHusi C BEIIECTBAMH, HCIIONB3YeMbIMH B TIOBCEIHEBHOMN
YKU3HU; BBIPAOOTKA TOHUMaHHS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU XHMUH, a TaKke (hOPMUPOBAHUE
OTHOIIICHHUS K XUMHHU KaK K BO3MOXKHOM 0011acTH Oy IyIIiel MPaKTUYECKOMN IS TEIbHOCTH.

2. O01masi XapaKTepUCTHKA Y4eGHOro Kypca.
[Ipennaraemas mporpamma 1o XUMHUK PACKpPbIBAET BKJIAJ Y4eOHOTO MpEAMETa B JOCTH)KEHUE Lesen
OCHOBHOT'0 00IIIET0 00pa30BaHus M OIpe/ieNisieT BaKHEHIINIE CoAepKaTelIbHbIE TMHUH MPeIMETa:

®  BEIIECTBO: 3HAHMUS O COCTaBE M CTPOECHHUH BELIECTB, MX BAXKHEHIINX (PU3MUECKUX U XUMHUYECKUX CBOWCTBAX,
OMOJIOTUYECKOM JEHCTBUY;

® XMMHYECKas PeaKlMs: 3HaHUS 00 YCIOBHSX, B KOTOPBIX MPOSBISIOTCS XMMUUYECKUE CBOMCTBA BEILIECTB,
croco0ax ynpaBieHUs! XUMHUUECKUMHU MPOLIECCaMU;

® [IPUMEHEHHE BEIECTB: 3HAHUS U OIBIT IPAKTUYECKON JAEATENbHOCTH C BELIECTBAMHU, KOTOpbIE Hanboee
4acTO yHNOTPeOAIOTCA B MOBCEAHEBHOM JKU3HU, IIMPOKO MCHOIb3YIOTCSA B IPOMBIIIIEHHOCTH, CETbCKOM
XO351CTBE, HA TPAHCIIOPTE;

® S3bIK XMMHM — CHUCTEMa BaXKHEHMIIMX MOHSTUNH XUMHUHU U TEPMHHOB, B KOTOPBIX OHM OIMCBHIBAOTCS,
HOMEHKJIaTypa HEOPraHWYECKHUX BEILECTB, T. €. UX Ha3BaHU (B TOM UMCIIE U TPUBUAIbHbBIE), XUMUYECKHE
(opMyIIbl U ypaBHEHUs], a TaKKe MpaBuiia MepeBoa HHPOPMALIMK C €CTECTBEHHOT'O S3bIKa Ha SI3bIK XUMHHU U
obpaTHo.

Jlannblii Kypc opMupyeT pa3BUTHE UHTEpECa K U3YUEHHIO XUMUU.

3. [lnanupyemsle pe3yJbTaTbl 0CBOEHHS Y4eOHOT0 Kypca.

JIMYHOCTHBIMH pe3yJbTaTaMi U3YUYCHUSA ABJIAIOTCAHA CJICAYIOIINE YMCHUA
® B I[IEHHOCTHO-OPHEHTAI[MOHHON c(epe — YyBCTBO TOPJOCTH 332 POCCHUICKYI0 XUMHUECKYIO HAYKY,
T'yMaHHU3M, OTHOLLIEHUE K TPYAY, LEICYCTPEMIIEHHOCTD;
e (opMupoBaHHE IIEHHOCTH 3J0pOBOro M 0Oe3omacHOro obOpa3a JKWU3HU; YCBOEGHHE MPAaBHI
HHIUBHUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e30mmacHoro IIOBEJCHUSI B ‘—IpG3BBI‘~I&I7[HBIX CUTyalusx,
YIPOXKAKOUIUX )KU3HU U 30OPOBBIO JIFOCH;

e B TpyIoOBOi cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JamnbHeElIiel o00pa3oBaTebHOMN
TPaeKTOPHU;
e B T[IO3HABaTeJIbHOW (KOTHUTHUBHOM, WHTEJUICKTyallbHOM) cdepe — YyMEHHE yNpaBlATh CBOEH

IMO3HaBaTEIILHOM JCATCIIBHOCTBIO.



(dopMHpOBaHHE OCHOB JKOJIOTMYECKOH KYyJIbTYphl, COOTBETCTBYIOIEH COBPEMEHHOMY YpPOBHIO
HKOJIOTHYECKOTO MBIIUICHUS, DPAa3BUTHUE OIbITa HSKOJOTUYECKH OPUEHTHPOBAHHOW peQIIeKCUBHO-
OLICHOYHOM U NMPAKTUYECKON JEATEIBHOCTH B JKU3HEHHBIX CUTYaLUAX.

IIpenMeTHBIMHU pe3yJibTATAMU U3yYeHUSI SABJISIIOTCS CJleYyI0lIUe YMeHHs:

B I103HABATEIbHON cepe: JaBaTh ONpeeIeHUs] U3YYEHHBIX MOHITUN: «XUMUYECKUNA YIIEMEHT»,
«aTOM», «MOJIEKYJIa», «IIPOCTHIE U CII0KHBIE BEILIECTBAY, «BEILECTBO», «XUMHUUECKas (popmyiian,
«OTHOCHTEJIbHAsI ATOMHAs Macca», «KOTHOCUTEINIbHAS MOJIEKYJIIPHAs Maccay, «KpUCTaJLInYecKast
pelIeTKa, «KadyeCTBEHHbIE PEaKI», «MAacCcoBast 10JI», «afIcopOLusy, «TUCTUILIALUI,
«XMMMYECKas peaKLus», ONMCHIBATH IEMOHCTPALMOHHBIE U CAMOCTOSATEIIBHO IIPOBEICHHBIE
XUMUYECKHUE IKCIIEPUMEHTBHIL;

KJIaccu(pUIMpOBaTh U3yUYEeHHBIE OOBEKTHI U SBJICHUS; AETIaTh BEIBOBI M YMO3AKIIIOUCHHS U3
HaOJI0ACHUH, N3YUYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH;

CTPYKTYPHUPOBATh M3YUYECHHBIH MaTepHal U XUMHUYECKYI0O HHPOPMALIUIO, TOJyYECHHYIO U3 JPYTuX
HCTOYHHMKOB; MOJEIINPOBATh CTPOCHUE MTPOCTHIX MOJIEKYJI;

B IIGHHOCTHO — OPUEHTAIIMOHHON cepe: aHaIM3UPOBaTh U OLICHUBATH TOCIEICTBUS ISl OKPYKArOIIEeH
cpezbl OBITOBOM M IMTPOU3BOICTBEHHOH J1€ATEILHOCTH YeJIOBEKa, CBA3aHHOMU C epepabOTKOM BEIEeCTB;
B TPYJ0BOI1 chepe: MPOBOIUTH XUMUYECKHIA SKCIICPUMEHT;

Perynastusubie YV ]|

YMEHHE CaMOCTOSITENIbHO OMPEENATh IeId CBOEro OO0y4YeHHs, CTaBUTh U (POPMYITUPOBATH IJs ceOs
HOBBIC 33/1aud B yu€0e W IO3HABaTEIbHOM NEATEIHbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHl CBOECH
MIO3HABATEJIbHON J€ATEIbHOCTH;

YMEHUE CaMOCTOSITENIbHO IUIAHUPOBATh MYTH JIOCTUKEHUS LEJIeH, B TOM YUCIE albTEPHATHBHBIE,
OCO3HAHHO BBIOMpATh Harboee 3 PeKTUBHBIC CITOCOOBI PEIICHHS YICOHBIX U MIO3HABATEIHHBIX 3a/1a4;
YMEHHE COOTHOCUTH CBOM JICHCTBHS C IUIAHUPYEMBIMHU PE3YyJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOEH
JEATETLHOCTH B TMPOIECCE JOCTHMIXKEHHUS pe3ysbTaTa, OMPENEsaTh CIOCOObI JCHCTBUUA B paMKax
MPEUIOKEHHBIX yCIOBHI W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBHH C
WU3MEHSIOIIEHCS CUTyaluen;

yMEHHUE OIIEHWBATh MPABWIHHOCTH BBIMOJHEHUs Y4eOHOW 3ajaud, COOCTBEHHBIE BO3MOXKHOCTH €€
peLICHHUS;

BJIAJICHUE OCHOBAMHU CAMOKOHTPOJSI, CAaMOOIIEHKH, TMPUHATUA PEIIEHUA U  OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOM U MO3HABATEIHHON JAESITENbHOCTH;

YMEHHE CO3/]aBaTh, MPUMEHSATH U MPeoOpa30BhIBATh 3HAKU M CUMBOJIBI, MOJIEIN U CXEMBI JJISl PeIICHUS
yueOHBIX ¥ MO3HABATEIHHBIX 33/1a4;

YMEHHE OPraHU30BHIBATH yueOHOE COTPYAHMYECTBO M COBMECTHYIO ACSTENBHOCTh C y4YUTENEeM U
CBEpPCTHHUKAMH; pa0doTaTh WHAUBUAYATbHO U B TPYIE: HAXOAUTh OOIlee pelieHHe U pa3peliarhb
KOH(JIUKTBI Ha OCHOBE COIJIACOBaHUS TO3WIMA W yuéra HWHTEpecoB; (OPMYIUPOBATH,
apryMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHUE;

YMEHHE OCO3HAHHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJauyeli KOMMYHUKAUUU JUIS
BBIDOKEHHSI CBOMX YYBCTB, MBICIEH W TOTPEOHOCTEH; ITUIAHUPOBAHHWS M PETYSAIUH CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHOMN peubl0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;
dbopMHpOBaHHE W pa3BUTHE KOMIIETGHTHOCTH B 00JIACTM HCIOJB30BaHUS WHOOPMAIMOHHO
KOMMYHUKAIIUOHHBIX TEXHOJIOTHIA;

dbopMHUpPOBaHKE U PA3BUTHE YKOJOTHUYECKOTO MBIIIJIEHUS, YMEHHE MPUMEHSITh €0 B MMO3HABATEIIHLHOM,
KOMMYHHUKATHBHOM, COLIMATILHON MPAKTHKE U MPo(ecCrnOHAIBHON OpUEHTAIINH.

ITo3naBarenbHbie YY/I:

AHAJIN3UPOBATh, CPABHUBATD, KJ'IaCCI/I(I)I/IL[I/IpOBaTB n 0606H_[8.TB (I)aKTBI U ABJICHUS. BEISIBIATD IMPUYIHUHBL
U CIICACTBUSA NPOCTBIX SIBIICHHU.

OCYIIECTBIISITh CPAaBHEHUE, KJIacCU(UKAIINIO, CTPOUTH JIOTUYECKOE pacCyK/IeHUE, BKIIOYAoIee
YCTaHOBJICHUE MPUUNHHO-CIICJICTBECHHBIX CBS3EH.

CO31aBaTb CXEMATUYCCKUE MOJCIIN C BBIACIICHUEM CYILICCTBCHHBIX XapaKTECPHUCTHUK 00BeKTa.



®  COCTaBIJIATH TE3UCHI, Pa3IMYHbIE BUbI IUTAHOB (MPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbIBaTh

nH(}OpMaIKIO U3 OJTHOTO BUJIA B APYrou (TabJIMIly B TEKCT U TIP.).

® BEIUUTHIBATh BCE YPOBHU TEKCTOBOW HH(OPMAITUH.

¢ YMCTb OIIPCACIIATH BO3MOKHBIC HCTOYHHUKHU HGOGXOI[I/IMBIX CBCHGHHﬁ, IMPOU3BOAUTD ITOUCK
uH(pOpMaIINY, aHATTU3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.

e cpeacTBoM GOPMHUPOBAHUS MTO3HABATENBHBIX Y Y /| CIy’)KUT yueOHBIN MaTepual, U Mpexk/Ie BCETo

IMPOAYKTHUBHBIC 3aJaHHA y‘le6HI/IKa.

KommyHukaTrusubie YY1

®  CaMOCTOSITEJILHO OPTaHU30BbIBATh y4eOHOE B3aUMOJICHCTBHE B TpyIIe (ONpeneisaTh o0Iue ey,

pacnpeaensiTh pojiu, JOrOBapuBaTHCSA APYT C APYTOM H.).

4. Mecto kypca «BBeneHue B XMMHI0» B y4e0HOM ILIaHe

[porpamma kypca Xumust. BBoanslii kype. 7 kinace. IIponenesriyeckuii kype— 35 yacos, 1 gac B HeZIEIIo.

B tom uncre - 6 mpakTHYeCKUX 3aHATHIA U 2 KOHTPOJIbHBIE Pa0OThI

5. Conep:xanue yue0HOIo Kypca
IIponieneBTrueckuii Kypc xumnuu «BBeieHNE B XUMHIO» KYpC COCTOUT U3 YETBHIPEX TEM:
[lepBas TeMa «XHMHS B HEHTPe eCTECTBO3HAHUSD AKTYaTU3UPYET XUMHUECKUE 3HAHUS
yUYaluxcs, ToJy4eHHBIC TIPU U3YYCHUN IPUPOIOBEICHUS, OMOJIOTHH, Teorpadun, GU3NKH U
JPYrUX HAYK O IPUPOJE. ITO YMEHBIIAET ICUXOJOTUUECKYIO0 HArpy3Ky, BOZHUKAIOLIYIO C
MOSIBJICHHEM B 8-M Kjlacce HOBOTO mpeamMeta, [lapamiensHo TPOBOAUTCS MBICITH 00
WHTErPUPYIOUIEH pOJIM XUMHUH B CHCTEME €CTECTBEHHBIX HayK, 3HAUMMOCTH 3TOT0O IPEeIMETa JIst
YCHEIIHOTO OCBOCHHUS CMEXKHBIX MIPEIMETOB. Takasi MeXIpeIMeTHasE HHTETPaIis CIOCOOCTBYET
(GbOpMUPOBAHUIO €TUHON €CTECTBEHHOHAYYHOUW KapTUHBI MUpPa YK€ Ha HA4aJIbHOM dTare
M3YUYCHUST XUMUHU.
B cootBeTcTBHU ¢ TpeOOBaHUSIMH FOCYAaPCTBEHHOTO 00pAa30BaTENBHOTO CTaHIapTa B Kypce
MOTUYEPKUBAETCS, UTO XUMHS — HayKa HKCIIEPUMEHTAIbHAS, IOATOMY PacCMaTPUBAIOTCS TaKUE
MOHSTHS, KaK KCTIEpUMEHT, HaOII0IeHHe, I3MEPEHUe, ONMCaHue, MOACIMPOBaHNe, TUIIOTE3a,
BBIBOJI.
st oTpabOTKHU MPAKTUYECKUX YMEHHUM yJaluxcst OTOOpaHbl HECIIOKHBIE U TICUXOJIOTHYECKU
JIOCTYIIHBIE JIJII CEMUKJIACCHUKOB JTAOOPATOPHBIE M MPAKTHYECKHE PAOOThI. DTOU 1IeTH
CIOCOOCTBYET MPEyCMOTPEHHBIN B Kypce JOMAITHUN XUMUYECKUI SKCTIEPUMEHT.
Bropas Tema kypca «MaTemaTuueckue pacueTbl B XMMH I TT03BOJISIET OTPA0OTATh pacUETHBIC
YMEHHsI, CTOJIb HEOOXOIUMbIE TIPU PEIICHUH XUMUYECKUX 33/1a4, B IEPBYIO OYepeIb Ha
HAXOJXK/IEHWE YaCcTH IIeJIOro (MaccoBasi J0JIs SJIEMEHTA B CJI0KHOM BEIIIECTBE, MacCOBasI U
o0BeMHas 1011 KOMIIOHEHTOB B CMECH, B TOM YHUCJIE U JOJIS pUMeceil).
Tpetbs Tema «SIBaeHNsl, MPOUCXOSIIIUE C BEeLIECTBAMMY aKTYATH3UPYET 3HAHUS YUALTUXCS O
(GUBHYECKUX U XUMHUYECKUX SBICHUSX, TIOJYYCHHbBIE HA YPOKax MO APYTUM MpeIMeTaM, TOTOBUT
WX K U3YYCHHUIO XUMHUYECKOTO TIPoIiecca Ha CAEAYIOIIeH CTyIeHn 00yJIeHUsI.
UerBepras Tema «Paccka3bl 0 XMMUM» BKIIFOYAET HHTEPECHBIE CBEICHUS O PYCCKUX XUMHKAX,
00 OTACNBHBIX BEHIECTBAX U HEKOTOPHIX XUMUYECKUX PEAKITHSX.
N3yuenue npeasiaraeMoro Kypca npeiycMaTpruBaeT MOBBIIICHHE YAESIbHOTO Beca
CaMOCTOSTEIIbHON pabOThI yJaluXxcsi, HapuMep, MPU MPOBEACHUH JTOMAITHETO0 XUMUYIECKOTO
AKCIIEPUMEHTA U 00CYKIEHUH €T0 PE3YIbTATOB, MOATOTOBKE COOOIICHUI I YUEHUIECKUX
KOH(EpeHIINA, 3allIUTe MPOEKTOB, BEIOOPE 00BEKTa AJIs MOATOTOBKU COOOIIEHHUS WIIM MTPOEKTA.
Kypc nanpasieH Ha pa3BUTHE TaKUX JOTUMYECKUX ONEpaAllMid MBIIIICHUS], KAK aHAJIU3 U CUHTE3,
CpaBHEHHE HAa OCHOBE aHAJIN3a M CHHTE3a, 0000IIeHNE, BHIIBIKEHNE 1 TTOATBEPKICHNE UITH
ONPOBEPKEHUE TUIOTE3.

Tema 1. Xumusi B IeHTPe eCTeCTBO3HAHUS



Xumus kax yacmo ecmecmsosnarus. 1Ipeomem xumuu. EcTecTBO3HaHNE — KOMITIIEKC HayK o miprpoze. Hayku o mpupose:
¢duzuka, xumus, buonorus u reorpadust. [lonoxurenbHOe 1 OTpHULIATEILHOE BO3/ICHCTBIE YEIOBEKa Ha IPUPOLY.
[Tpenmer xumun. Tena u BemecTBa. CBOIMCTBA BEILIECTB KaK MX MHIMBUIYaIbHbIE MpU3HaKU. CBOMCTBA BEIIECTB KakK
OCHOBA UX IPUMEHEHUS.
Memoowvl uzyuenus ecmecmeosnanus. HabmogeHne Kak OCHOBHOW METOJ IMO3HAHMS OKPYKAIOLIETO MHUPA.
VYcnoBusi poBeAeHUsT HaOMIONEHMs. [ UMOTE3a Kak MPEanoNoKeHne, OOBACHSIONEe WM TPeCcKa3bIBaroIee
npoTeKaHue HabIoaeMOT0 sBieHus. DKcriepuMenT. Jlaboparopust. OkcnepuMeHT J1a00paTOPHBIA U TOMAITHUH.
Crioco0bI pHKCUPOBaHUSA PE3YJILTATOB AKCIIepuMeHTa. CTpoeHHe IIITaMEeHH CBEYH, CyXOr0 TOPIOYEro, CIUPTOBKU.
Xumuueckas cumgonuka. XUMUYECKHE CUMBOJIBL. VX HamucaHue, MPOU3HOIIEHHE U MH(OPMALUs, KOTOPYIO OHH
HecyT. Xumuueckue Gopmysbl. VX Hanvcanue, mpou3HoLIeHne 1 nHpopManus, KOTOPYIo OHU HecyT. IHIeKChl 1
K03 PHULIUEHTHI.
Xumus u puzuxa. YHUBEPCATBHBIA XapaKTep MOJIOKEHUN MOJICKYIIIPHO-KHHETHUECKON TeopuH. [IoHATHS «aTomy,
«MOJIEKYNa», «MoH». Kpucrammmueckoe cocTosiHME BellecTBa. Kpuctajummyecknue peleTkd TBEPIbIX BEIIECTB.
Huddyzus. Bpoynosckoe apmxenne. Gu3nueckue 1 XUMUYECKHE SIBJICHUSL.
Kauecmeennvie peaxyuu 6 xumuu. IIoHATHE O KAUECTBEHHBIX PEAKLHUAX KaK O PEaKLUAX, BOCIPUHUMAEMBbIX
OPraHOJICNTUYECKH: C TIOMOIIIBIO 3pEHHUs, CIyXa, 000HsIHUs. AHanmuTU4Yeckuit apdekt. OrnpenensieMoe BEUIECTBO U
peakTuB Ha HETO. BO3MOKHOCTh U3MEHEHUSI X POJIM Ha IPOTHUBOIIOIOKHYIO.
Hemoncrpanuu. 1. Komnekuust pa3HbIX Ten U3 OJHOTO BEIECTBA WIIM MaTepuaia (Hampumep, JlabopaTopHas
nocyja u3 crekia). 2. Komiekus pa3nuvHbIX el win Gotorpaduil Te U3 aTFOMUHUS IS WLTIOCTPAIMH UJICH
«CBOICTBa — MpUMeHeHue». 3. OObeMHBIE U IAPOCTEPKHEBBIE MOAEITN MOJIEKYIT BOJIbI, YTJIEKHCIOTO U CEPHUCTOTO
razoB, MeTaHa. 4. Pacipoctpanenue 3amaxa 0JJeKoJIOHa, TyXOB HJIH JI€3010paHTa Kak rporecc muddysun.
5. KauectBeHHas peakims Ha Kuciopo/l. 6. KauecTBeHHas peakius Ha yriIeKHCIIbIN ra3. 7. KauecTBeHHast peakius Ha
U3BECTKOBYIO BOJY.
JlaboparopHsble onbIThbl. 1. Onucanue CBONCTB KUCIOPOAA, YKCYCHOM KHUCIOTHI, amtoMuHUS. 2. CTpoeHue
IUTAaMEHH CBEYH (CITUPTOBKH, CYXOro roprodero). 3. Habmonenne OpoyHOBCKOTO JABIKEHHS YaCTUYCK YEPHOUH
TYIIH 0], MUKPOCKOIIOM.
Jomammnuii 3xkcnepuMent. 1. V3roTtoBienue mojenedt Mojekyn w3 miactwinHa. 2. uddys3us noHOB
nepMaHrasara kanus B Boje.3. M3yuenue ckopoctu nuddysuu asposoneit. 4. Auddysus caxapa B Boue. 5.
OMNBITHI C TYCTOM 3aKPBITON TUIACTUKOBOM OyThUIKOHN. 6. KomnyecTBeHHOE OmpeiesieHne Co/iep >KaHus BOJIbI B
cBeel 3eneHu. 7. BzaumoneiicTBue ackopOMHOBOM KHUCIIOTHI ¢ HojioM. 8. M3yueHne cocTaBa MOJIMBUTAMUHOB U3
nomarHel antedku. 9- OOHapy)eHHe Kpaxmaia B POIYKTaX THTAHHS.
IIpakTnyeckass padora 1. 3HakoMcTBO ¢ JabopaTopHBIM 0oOopynoBaHueM. [IpaBuia Oe3omacHOCTH NpHU
paboTe B XUMHUYECKOM KaOHHeTe (J1abopaTopuH).
IIpakTHyeckas padora 2. HaGmonenue 3a ropsieil cBedoil. YcrpoiictBo cnuptoBku. [IpaBuia paGoTsl ¢
HarpeBaTeJIbHBIMU IpUOOpaMu.
Tema 2. MartemaTnuyecKue pacyeTbl B XUMHHU

OmHocumensHvle AaMomHas U MoneKyIapHas maccol. [1oHsITHE 00 OTHOCUTENBHBIX aTOMHOM M MOJIEKYJISIPHOM Macce
Ha OCHOBE BOJOPOAHON equHMIIBI. ONpeeseHne OTHOCUTENIBHON aTOMHOM MacChl XUMHUYECKUX JIEMEHTOB 110
nepuoanydeckor tabnuue. HaxoxaeHnue mo ¢opmyse BemecTBa OTHOCUTENBHON MOJEKYJISPHONH Macchl Kak
CYMMBI OTHOCHUTEJIbHBIX aTOMHBIX MaCC COCTaBJISIIOLINX BEIIECTBO XMMUUYECKUX JIEMEHTOB.
Maccosas 0ons xumuueckoeo snemeHma 6 cioxicHom seujecmee. IIoHsATHE O MAcCOBOM J01€e -(W) XUMHUYIECKOTO
9JIEMEHTA B CJIO’KHOM BEIIECTBE U €€ pacyeT 1o (opmyJie BeliecTna.
Yucmule sewpecmea u cmecu. Tlonsitue o urictoM BerecTBe v cMecH. CMecu ra3000pasHbIe (BO3IyX, IPUPOTHBIN Ta3),
xuakue (HedTh) U TBepAble (TOpHbIE TIOPO/Ibl, KYJTUHAPHBIE CMECH, CHHTETHUECKHE MOIoIIe cpecTBa). Cmecu
TOMOT€HHBIE U TETEPOTrECHHBIE.
Jomamnuii 3xcnepument. 1. M3ydeHue coctaBa OBITOBBIX KYJWHApHBIX M XO3SHCTBEHHBIX CMecei M0
ITUKETKaM.

Tema 3. SIBjieHusi, NIPOUCXOASIIHE C BelleCTBAMU
Paszoenenue cmeceri. Ilonsitue o pasaeneHuu cMeceil u ouncTke BemiecTB. HekoTtopsle mpocreiiniye crnocoObl
pa3fiesieHusT CMecei: IpOCEMBaHME, pa3JeJCHHE CMecell MarHuTOM, OTCTauBaHUE, JIeKaHTalus,
neHTpudyrupoBanue, pa3aesieHue ¢ MOMOUIbIO JEIUTEIbHON BOPOHKH.
Qunvmposanue. PunpTpoBaHue B 1abopaTopuu, OBITY M Ha Mpou3BoAcTBe. PUibTpar.
Aocopoyus. Tlomstue 00 amcopOumm U ancopOeHTaX. AKTUBHUPOBAHHBIA YTrOJdb KaK BaKHEHIIHA
aZcopOeHT, ero MCIOoJIb30BaHUE B OBITY, Ha MPOU3BOJICTBE U B BOCHHOM Jelie. Y CTPOHCTBO IMPOTUBOIas3a.
Jucmunnayus, kxpucmaniusayus u evlnapuearue. JJACTAIUISIUA KaK IPOLECC BBIACICHNs BEIECTBA U3



KUIKOU cMmecH. JluctuimpoBanHas Boja U obsactu ee mpuMmeHeHus. [leperonka nedru. HedrenpomykTer.
@pakuuoHHAs TEperoHka JKUAKOro Bo3ayxa. Kpucramnmszanmus W BbIMapuBaHHE B J1aOOpaTOpHH
(xpucTtaymuzaTopsl U (aphopoBhIE YATKK ISl BBIMTAPUBAHKS) U IPUPO/IE.
Xumuueckue peakyuu. IIoHATHE O XMMHYECKOW pEaKIMM KaK IPOLECCE NPEBpAIlEHUs OJHUX BEIIECTB B
Ipyrue. Y CioBHs TEYEHUS U MPEKPAILEHUS XUMUYECKUX PEaKLUi.
Ilpusnaku xumuyeckux peaxyui. VI3MeHeHue 1BeTa, BBbINAJEHUE OCaJKa, PACTBOPEHHUE OCAJKA,
BBIJICJICHUE Ta3a.
Jdemoncrpanuu. 1. [IpocenBanme cMecm MyKH W caxapHOTo mecka. 2. PasneneHume cMecH NOpPOIIKOB
ceppl U kene3a. 3. PasgeneHue cmecu NOpOIIKOB cepbl W mecka. 4. PasneneHue cmecu BOAbl U
PACTHTENHLHOTO Macja ¢ MOMOIIBI0 JeNUTENbHON BOpoHKHU. 5. LlenTpudyruposanue. 6. OunsrpoBanue. 7.
PecniupatopHble Macku M MapiieBble MOBA3KH. 8. AICOpOLMOHHBIE CBOMCTBA AaKTUBHUPOBAHHOIO yris. 9.
Cunmkarenp ¥ €ro npuMeHeHue B ObITy H jierkoil mpomsbinuieHHocTd. 10. [IpoTuBoras u ero ycrpoiicTao.
11. TlonydyeHue HAUCTHJUIMPOBAHHOW BOABI C IIOMOIIBIO JIAOOPATOPHOW YCTAHOBKHM JUISI IEPErOHKH
xunkocted. 12. Komnexmus «Hedts u Hedrempomyktei». 13. Pa3nenenwe cmecu mnepMaHraHara u
JUXpomara Kajuus crnocoOoMm Kpucramausanuu. 14. BsauMmoneiicTBue NOpPOIIKOB »Kejle3a U Cepbl IpU
HarpeBanuu. 15. IlomydeHue yriekucioro rasa B3aWMOJCWCTBHEM Mpamopa C KHCIOTOH U OOHapyKeHHe
€ro ¢ IIOMOILIBI0 U3BeCTKOBOM Bojbl. 16. KaraiuTuueckoe pasziokeHHe MNEepOoKCHIa BOAOPOJA
(kaTanuzaTtop — JUOKCHJ MapraHua). 17. depMeHTaTUBHOE pA3JIOKEHHME MEPOKCUAA BOAOpOAA C
noMoIbio Katan a3bl. 18. KucioTHbIN OrHETYHIUTENb, €0 YCTPOWCTBO M NMpUHLMN AeicTBUA. 19. Peakius
HEUTpanu3auu OKpamieHHoro ¢enondranenHoM pactBopa mienoun kuciorod. 20. B3aumonericTBue
pacTBOPOB IEpMaHraHaTta M JUXpoMara Kaius ¢ pacTBopoM cyiabdura Hatpus. 21. [lomyueHue ocanka
runpokcuaa menu (I1) wmm ruppokcmpa skenesa(lll) peakumedr oOmena. 22. PacTBopeHHe MOMyYEHHBIX
OCaJIKOB THAPOKCHJIOB MeTajsioB B kuciore. 23. IlomydeHue yriaekucioro rasa B3auMoOJeHcTBUEM
pacTBopa KapOoHaTa HaTPHUS C KMCIOTOM.
JlaGoparopubie ombITel. 1. W3roroBnenwe ¢uiubTpa u3 (GuabTpoBambHONH OymMard WM OyMakKHOU
canerku. 2. MzyueHue ycTpolcTBa 3Q)KUTAIKU U €€ TUIAMEHHU.
Jomammnunii 3xcnepuMmeHnTt. 1. Pa3nenenue cMmecu Cyxoro MoJjioka M pEYHOro mecka. 2. M3roromieHue
MapJIeBOil MOBS3KM KaK Cpe/CTBAa MHJMBUIYAJbHOM 3alUTHI B MEpHOJ snuaeMuu rpunna. 3. OrcrauBaHue
B3BECU IOPOIIKA JUIs YUCTKM TOCYJbl B BOJE M €€ JAeKaHTanus. 4. AncopOuus akTUBHPOBAHHBIM YIJIEM
KpacsIiuX BEIIECTB IENCH-KOJBI. 5. AICOpOIMsS KyKypy3HBIMH TajJOYKaMH IapoB TaxXyduX BeEHIeCTB. 6.
N3yueHnne coctaBa M MPUMEHEHHMs CHHTETHUECKHMX MOIOIIMX CPEACTB, COAEpPXKALIMX HH3UMBL. /.
Paznoxxenne cMecu MUTHEBOM COABI U CaXapHOW IyJphl NMPU HarpeBaHuu. 8. PacTBopeHue B BojE TabJEeTKU
acnupuHa YIICA. 9. IlpuroroBneHne M3BECTKOBON BOABI M OmbITHl ¢ Hed. 10. B3aumopneiicTBue pactBopa
NepMaHraHara Kajausi ¢ aCKOpOMHOBOM KHUCIOTO.
IMpakTuueckasi padora 4 (IoMalIHMiA SKCIIEPUMEHT). BoIpalnuBanue KpUcCTamioB COJH.
IIpakTnyeckas padora 5. OuncTKa MOBapEHHOW COJH.
IMpakTuueckasi pagora 6 (momamrHMii dKcriepument). Koppo3us mMeTayios.

Tema 4. Paccka3bl 10 XUMHH
Yuenuueckas rongpepenyua «Buvioarowuecs pycckue yuenvie-xumuxuy. Ku3Hb U gestenbHocTh M. B.
Jlomonocoga, JI. 1. MenneneeBa, A. M. bytneposa.
Konxypc coobwenuii  yuawuxca «Moe nwobumoe eewpecmsoy. OTKpbITHE, TOIYYEHUE U 3HAYCHHE
BbIOpaHHBIX YYalIMMUCS BEIIECTB.
Konxypc yuenuuecxkux npoexmos. ViccnenoBanust B 00JIaCTHM XUMHMUYECKMX peaKIMU: (HOTOCHHTE3, TOpeHHe
U MEAJIEHHOE OKHCJIEHHE, KOPpPO3Us METAJJIOB U CIOCOOBI 3alllUThl OT HEe, APYTue pPeakilH, BbIOpaHHBIE
YYaIIUMHUCS.

6. YAEBHO-TEMATUYECKHH IUIAH

No Tema KonnuecTtBO Yacos B ToMm umnciie
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XuMUs B UEHTPE €CTECTBO3HAHUS 11 2
MaremaTudeckue pacueTbl B XUMHHU 9
SABneHust, TPOUCXOAIINE C 11 1
BEIllECTBAMU
Paccka3ssl mo xuMuu 3
Hroro: (1 yac B pe3epne) 34 3




TemaTnyeckoe NVIAHUPOBAHNE YPOKOB XUMHH B / Kjacce

Ne Tema ypoka Copaepxanue JKCIEePUMEHT /3
YPOKa
I'naBa |. Xumus B neHtpe ecrectsozHanus.(14
1)

1-2 Xumus KaK yacTh | EcTecTBO3HAaHME — KOMIUIEKC HayK O mpupoze: ¢usukw, | [l Komnexnnus | §1. CocraButb
ecrectBo3HaHusA. [Ipenmer | xumuu, Ouosorun u reorpaguu. IlomoxkurenbHoe U | IPEIMETOB U3 | IPOCTOM IJIaH.
XUMUH. OTPULIATENIBHOE BO3JCHCTBUE 4YEJIOBEKA HAa IPUPOJLY. | aTFOMUHUA.

IIpenmer xumuu. Tena u BemecTBa. CBOMCTBA BEIIECTB Kak
UX MHAWBUyaJbHbIE Npu3HaKU. CBOICTBA BEIIECTB Kak
OCHOBA MX IPUMEHEHUS.

34 HaGnronenue u | HaOmronenue Kak OCHOBHOH METON no3Hanus | /. Yuebnoe | §2. [ToaroroBka k
IKCIIEPUMEHT KaK METOJIbI | OKPYKAIONIEr0 MHpa. Y CIOBHSI IMPOBEICHHs HaOOJCHUs. | 000pYHIOBaHUE, IPAKTUYECKON
U3y4eHMsI €CTECTBO3HAHUA U | [MmoTe3a Kak  NpeAnosiokeHue, OOBACHAIOLIEe WU | HCIOJIL3YEMOE Ha | pabote
XUMUH. IPEJICKa3bIBAIOIEE MPOTEKAHUE HAOII0AAEMOro SBJICHMS. | YPOKax dusuky, | Nel.(ctp. 14).

OkcnepumenT. Jlaboparopus. ounonoruu, reorpaduu u
XHMUH.

5-6 [Ipaktuueckast pabora Nel | IIpaBuia TeXHUKH 6€30IACHOCTH MPH PabOTE B XUMHUIECKOM [Toaroroska K
«3HaKOMCTBO c | kabunere. JlaGoparopHoe 00OpyHOBaHHE: YCTPOMCTBO, IPAKTUYECKON
1a00paTOPHBIM Ha3Ha4yeHHe, IPHUeMbl OOpalleHusI. pabote Ne2.
obopynoBanuem. I[lpaBuna
TEXHUKU 0E€30IMaCHOCTH»

7-8 [Ipaktuueckast pabora Ne2 | HaOmomenme. YCTpOHCTBO  CHUPTOBKM M IpaBHJIa ITogroroska
«HaOmronenne 3a ropsumeil | oOpaleHus ¢ HarpeBaTeIbHBIMU IPUOOPaAMH. JTOKJIaJI0B: «M3
CBEUOM.  YCTpPOHCTBO H UCTOPUH
paboTa CIUPTOBKU» n300peTeHus

35eKTpohopHOH
MaIIUHbI»,
«Hcropus
HOSIBJICHUS
rio0yca»

9-10 | Xumuueckue  3HaKM U | XUMHUYECKUA  dJIeMEeHT,  xumudeckue  3Haku. Mx | JI.  [apoctepxueBsie | §4.Bbryunthb
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(bopMybI. 0003HaueHHe, MPOU3HOLIEHHE U UH(OPMAIHsI KOTOPYIO OHU | MOJENN BOJIbI, | CUMBOJIBI u
HecyT. MHaekcsl n koagduuueHTsl. [IpocTbie U CI0XKHBIE | YIIEKUCIOTO rasa, | Ha3BaHusA
BEIIECTBA. METaHa. 3JIEMEHTOB.
11- Xumus u pu3nKa. [Tonsitue «arom», «Monekyma», «uoH». OcHoBHble | JI. OOpasusl TBepabixX | §5.
12 MIOJIOKCHHS aTOMHO-MOJIEKYJIIPHOTO yU€HUS. | BELIECTB
Kpucrannuueckue coCTOsSHUE BELIECTBA. KPHUCTANINYECKOTO
CTPOEHHMSI.
13- KauecrBennele peakuuu B | IIoHATHE O KaUECTBEHHBIX PEAKLUSAX. 0. KauectBennas | § 9
14 XUMUH. peaxkuus Ha KUCIOPOL.
I'naBa Il. MatemaTuka B xumum. (4 1)
15- OtHocutenbHas aToMHast 1 | OTHOCUTENIbHAsE aTOMHAas Macca 3JieMeHTa. MoleKynsapHast § 10.
16 MOJIEKYJIIpHas Macca. Macca. OmpeneneHue OTHOCUTEIBHOW AaTOMHOM MacChl
XHMHYECKUX d1eMeHTOB 1o tabnuie /.M. Menaeneena.
17- MaccoBas nons snemenTta B | [IoHsTHe 0 MaccoBOl J0j€ XHUMHUYECKOro 3JIEMEHTa B §11, Bompocsr 4, 5
18 CJI0’KHOM BEULIECTBE. CJI0)KHOM BEIIECTBE U €€ pacueT 1o Gopmye. (ctp. 65)
I'aasa l11. SIBnenus, npoucxoasime ¢ Bemecrsamu. (10
4)
19-20 Paszgenenne cmeceil. | CocoObl  pa3eneHuss cMmeceid U OYMCTKAa BEIIECTB. § 16 (ctp. 83-85),
Cnoco0sI paznenenus | HekoTopeie mpocTeime crmocoObl pas3iesieHus CMecei: npaKkTUYecKas
CMecCeH. [IPOCEUBAHUE, OTCTAUBAHUE U T.J. pabota Ne4
«BrpipamuBanue
KPHCTAJIJIOB COJIN»
21-22 OuUIBTpOBaHHUE. QdunbTpoBaHue B Jabopatopuu, ObITY M Ha mpousBojctse. | . Komnekuus «Hepts u | § 16
Huctumnsinust. Ancopouus. | [lonstue o Quubrpare. JucTwuiauus Kak —mporiecc | HepTenpoIyKTh» § 17
BbIJICJIEHUS BEIlleCTBa u3 KHUJIKON CMECH.
JuctumpoBaHHas BoJia U 00J1acTH €€ MPUMEHEHHS.
[TonsiTue 06 amcopOMu U aacopOeHTAX.
23-24 [IpakTuueckas pabora Ne5 [IpakTnueckas
«Ounctka MOBapeHHON pabora Ne6
COJIN» «U3yuenue
rpoliecca KOppo3uu
Keyeza»
(TomamHu OmbIT)
25-26 XuMuyeckue peakuuu. | I[lonatue o0  XMMUYeCKOW  peakuMM  Kak  IpoLecc § 18
Ycnosus IIPOTEKAHUS | IPEBpAILEHHS OAHUX BELIECTB B Jpyrue. YCIOBUS TEUCHMS

XUMUYECKUX PEAKLIUU.

U IIPEKpalICHUS XUMUYECKUX PEaKIUN.
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27

Kontponbnas pabora Nel
«SIBeHns, npoucxonAIme

28 C BELLIECTBAMUY

I'aasa IV. Paccka3bl mo xumuu (6 )
29 Yuennueckas koHpepenuus | XKusub u nestensHocth M. B. JlomoHocoBa, /. U. [ToaroroBurs
- «Bprparommecs pycckue | Menneneesa, A. M. bytieposa. cool1ieHue
30 YUEHBIC-XUMHUKI
31 Konkypc coobmenuit | OTKppITHE,  TOJYyYeHHWE U 3HAYCHHE  BBIOPAHHBIX [ToaroroButh
- yuamuxcs «Moe Tro0uMoe | yJalluMHCS BEIIECTB. cooOieHue
32 XHUMHAYECKOE BEIIECTBOY
33 KoHkypc yueHnueckux HccnenoBanust B o0jacTM  XMMHYECKHX  PEAKIIHil: [ToaroroButh
- MIPOEKTOB, MOCBSIICHHBIN ($OTOCHHTE3, TOPEHHUE U MEIJICHHOE OKHCIICHUE, KOPPO3Hs MIPOEKTHI
34 UCCJICIOBAHMSIM B O0JIACTH | METAJJIOB M CLIOCOOBI 3aIIUTHI OT HEe, IPYTHe PeaKilui,

XAMHYECKUX PEaKIUM.

BbIOpaHHbIE YUaIlUMUCS.
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