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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusi, BOCIUTAHUS M PA3BUTHS OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY)XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B MTPOPECCUOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHUs B OOyYEHUM XHMMHUU OOECHEUYMBAIOTCS CIELU(PUKON
COJep)KaHusl  ydyeOHOro IpeaMeTa, KOTOpbIA  ABISETCA  NEAarornyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XUMHUU U  HEKOTOPBIX OTHAEJBHBIX 3HAYUMBIX IIOHATUN
OPraHUYECKON XUMUH.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPHUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSL K JpYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTUYECKOrO MPUMEHEHUS U TOJyYEHHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IIPEICTABIICHNS] O XMMUYECKOM COCTABISIOIIECH HayYHOW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOW IpUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAHHMIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUHU NPOUCXOIUT C MPHUBICYEHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpyX aroluid Mupy,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKHd KakK O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JOCTYNHBIX 0000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, sA3blka HAyKH, B
OpUOOLIEHMM K HAyYHbIM METOJaM I[IO3HAHMS TP HU3YYEHUH BEILIECTB U
XUMUYECKUX PEeaKUui, B (GOPMUPOBAHUM M PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHM B YYEOHO-NO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalieHus C BEIIeCTBAaMH B
IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHE 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;



— HampaBJIEHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MpUOOIEeHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaJbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmel (PYHKIIMOHATEHOH W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpPYXAaIOIIEr0 MHpA, UCIOJIb3YysS 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMHMH, TPUMEHATh UX IMpHU pEHIEHUH MpoOJeM B IOBCEIHEBHOM JKU3HU U
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUYECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTU XUMHYECKMX 3HaHUN g BBIPAOOTKH 3KOJOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAOIIEH MPUPOTHOU CPEIBI;

— pa3BUTHE MOTUBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(HIIA U HANpPaBICHHOCTH NAJIbHEUIIErO
oOyJeHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX JMJIi HM3yYEHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctapisieT 34 yaca: (1 gac B Hegeno)



Coaep:xxanue 00yueHus
7 KJIIACC

Tema 1. Xumus B ueHtpe ecrecrsosHanust (13 4)

Xumusi xax uwacms ecmecmeosnanus. Ilpeomem xumuu. XUMUA — YacCTh
€CTECTBO3HAHMS. B3aMMOOTHOIIIEHUS YEIOBEeKa U OKpykaromiero mupa. I[Ipeamer
xumuu. Ousnyueckue Tena u BeniecTra. CBoMCTBa BellecTB. [[puMeHeHne BemecTB
Ha OCHOBE HX CBOMCTB.

Habnwoenue u sxcnepumenm xax memoosl usydeHusi eCmecmeo3HaHus U XUMUu.
Habnrogenne kak OCHOBHOM METOJ IO3HAHMS OKPYKAIOUIEro Mupa. Y CIOBHUS
npoBefieHust HabmoAeHus. ['unore3a. DxcnepumedT. BeiBog. CTpoeHue MiaMeHHu.
JlaGopatopus u 060py0BaHHUE.

Mooenuposanue. Mogaenb, MoaenupoBaHue. OCOOCHHOCTH MOJCIUPOBAHUS B
reorpaduu, ¢uszuke, Oumosoruu. Moxaenu B Ouonoruu. Mymspku. Monenu B
buszuke. OnekrpodopHas MammHa. [‘eorpaduueckue moAenu. XUMHUUYECKHUE
MOJICNIU: MpEeAMETHBIE (MOJEIU aTOMa, MOJIEKYJ, XMMHUYECKUX U MPOMBIIIJIEHHBIX
MPOU3BOJICTB), 3HAKOBBIC, WM CHUMBOJIbHbIE (CHMBOJIBI 3JIEMEHTOB, (POPMYIIbI
BEIIIECTB, YPABHEHUS PEAKIUA).

Xumuuecxkue 3nHaxku u gpopmynvl. XUMAYECKUN dJIEMEHT. XUMUYECKHE 3HaKku. MxX
o0o3HaueHue, MpousHolieHne. Xumudeckue ¢Gopmynsl BemecTB. [Ipocteie u
cinoxHbeie  BemectBa. Muaexkcer u  koddduimentel. KauecTBeHHBIH |
KOJINYECTBEHHBIN COCTAB BEIIECTBA.

Xumusa u @uzuxka. YHUBEpPCAIbHBIA XapaKTep TOJIOKEHUN MOJEKYISIPHO-
KMHETHYeCKOW Teopuu. IIoHATHSA «aTtom», «MOJIeKyJa», «uoH». CTpoeHue
BellecTBa. Kpucrammueckoe COCTOSHHE BellecTBA. KpucCTauMueckne peleTKy
TBepAbix  BemectB.  uddysus.  BbpoyHoBckoe — aBmxkeHue.  Bemecta
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. ATPETaTHBIE COCTOSHUS BELIECTB.
[TonsiTue 00 arperaTHOM COCTOSHMM BemiecTBa. PU3NYECKUE U XUMUYECKUE
sBieHus. ['a3000pa3Hbie, )KUJIKUE U TBEP/IbIC BEelECTBA. AMOP(HbBIE BEIIECTBA.

Xumusi u eeocpagusa. CtpoeHue 3emid: sapo, MaHTHs, Kopa. Jlurocdepa.
Munepanbl 1 TOpHBIE TTOPObl. MarMaTuueckue U 0cagouHble (HEOPTaHUYECKHUE U
OpraHUYECKHE, B TOM YUCJIE ¥ TOPIOYHE) TOPOIBI.

Xumus u duonoeus. XuMUYECKAN COCTaB )KMBOW KJIETKU: HEOpraHudeckue (Boaa u
MUHEpaJIbHBIC COJM) W OpraHuyeckue (OeTKu, >KUPBI, YIJIEBOJbI, BUTAMHHBI)



BeniecTBa. bruonoruueckas posib BOAbI B )KUBOM KiieTke. PoTocuHTe3. X10pohuii.
buonornueckoe 3HaYeHHE JKUPOB, OENKOB, 3(UPHBIX Macel, YIJIEBOJOB U
BUTaMMHOB ISl )KM3HEAECATEIBHOCTA OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. KauecTBeHHble peakuuu. Pacro3zHaBaHue
BEIIECTB C TIOMONIbIO KAaYeCTBEHHBIX pEakUuid.  AHAIUTUYECKUNW CUTHAIL
OmnpenenseMoe BEUIECTBO U PEaKTUB Ha HETO.

Jlemoncmpayuu

*Konmnexkust pasnuuHbIX MpeaMeTroB uiau Qororpaduil mpeaMEToB U3
QIIOMUHUA UIsI WIIIOCTPALMU UACU «CBOMCTBA — IIPUMEHEHUEY.

*YuebHOe 000py/I0BaHHE, HUCIOJb3yeMOE Ha ypokax (U3UKH, OMOJIOTHH,
reorpauu ¥ XUMUHU.

*OnektpodopHas MammHa B aecTBuu. ['eorpaduueckue Moaenu
(rmobyc, kaprta). buonorudyeckue mojmenu (MyJISDKHM OpPraHOB M CHCTEM
OpraHoB

pacTeHMi, )KUBOTHBIX W 4YesioBeKa). DUBMYECKHUE U XUMHUUYECKHUE
MOJIEJIA aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAJUIMYECKUX PEIIETOK.

*O0bEMHBIE U HIAPOCTEPKHEBBIE  MOJEIM  BOJbI, YIJEKUCIOTO U
CEPHUCTOTO ra30B, METAHA.

*O0pa3iibl  TBEPJBIX BEHIECTB KPUCTAUIMYECKOrOo CcTpoeHus. Moaenu
KPUCTALUTAYECKUX PEIIETOK.

*Bojma B Tpex arperatHbIX COCTOSIHUSIX. KOJIEKIHS KPUCTATUIMYECKUX U
aMOp(HBIX BEIIECTB U U3JEIUI U3 HUX.

*Komnekuust MuHepanoB (JIa3ypuT, KOPYHHA, XaJdbKONUPHUT, (DIOOPUT,
TaJINT).

*Konnekuusi ropHbIX MOpoJ (TpaHuT, pa3audHbie (GOpPMbI KaJlbLIUTa — MeJI,
Mpamop, U3BECTHSIK).

*Komnekuusi roprounx ucKonaeMbix (He(Tb, KaAMEHHBIA yrojb, CIAHIbI,

Topd).

ﬂeMOHCWlpCZLﬂ/lOHHble IKCnepumeHnivl

*Hayunoe nabmropenue u ero omnucanue. M3ydeHue cTpOEHUS IJIaMEHHU.



*CupToBasi HKCTPAKIHS XJIOPO(DUIIIA U3 3€JIEHBIX JIUCTHEB PACTEHUH.
*«IlepennBanue» yriaeKUCioro ra3a B CTAKaH HA YPaBHOBEIICHHBIX BECax.

*KauecTBeHHass peakuuss Ha Kuciaopoa. KadecTBeHHas peakuus Ha
YTJIEKUCIIBIN Tas.

Jlabopamophwvie onvimoi

*PacnipocTpaneHne 3amaxa OJICKOJIOHA, JyXOB WM JE30J0paHTa Kak
nporecc nuddy3um.

*HabmoieHne OpOYHOBCKOTO JBIKEHUS YACTHUYEK YEPHOW TYIIU MO
MHUKPOCKOTIOM.

*Jluddy3ust nepmaHranara Kaius B )KeJIaTHHE.

*O0HapyxeHue d(PUPHBIX Macell B alleJIbCHHOBOM KOPOUKE.

*/3yueHue rpaHuTa ¢ TOMOIIBIO YBEJIUUUTEIBHOTO CTEKJIA.
*OnpeneneHue coaep KaHus BOIbI B PACTCHHH.

*O0HapyXeHHe Maclia B CEeMEHaX IOJCOJHEYHUKA U TPEIKOro opexa.
*O0HapyXeHHe KpaxMasia B MIIEHUIHOU MYKE.

*B3auMopelicTBe acCKOPOMHOBON KHUCIOTBI C HOJAOM (OIpeaecHue
BuTamuHa C B pa3iuYHBIX COKax).

I[IpoyBaHue BbIABIXa€MOTO BO3/lyXa Y€pe3 U3BECTKOBYIO BOAY.
*O0Hapy>KeHNE U3BECTKOBOM BOJIBI CPEU PA3IMUHBIX BEIIECTB.

Jlomawinue onvimoi
*3roToBnenne Mozeneil MOJIEKYJl XMMHYECKUX BELIECTB W3 IJIACTUIIMHA.
«Jludysus caxapa B Boje.
*OMBITHI C MYCTOM 3aKPHITON MJIACTUKOBON OYTHUIKOM.
*O0HapyKeHHE Kpaxmaja B MPOAYKTaxX MUTAHUS; S0JI0KaX.

Ilpakmuueckass paboma N 1. 3HAaKOMCTBO C JaOOpPAaTOPHBIM OOOPYIOBaHUEM.
[IpaBuna TeXHUKU O€30MACHOCTH.



Ilpakmuuecxas paboma N 2. HabGmioneHue 3a TOpSIIEH CBEYOW. YCTPOMCTBO H
paboTa CIUPTOBKHU.

Tema 2. MaremaTudeckue pacyersl B xXumMuu (9 4)

Omnocumenvhvie amomHas u MoneKyIsApHas maccol. OTHOCUTENIbHASI ATOMHA
Macca aneMmeHTa. MonekyisspHas Macca. OnpeaeseHne OTHOCUTENbHON aTOMHOM
MaccChl XUMHUYECKHX 3eMeHToB 1o Tadnuie . 1. MenneneeBa. Haxoxxnenue
OTHOCUTEIBHOM MOJIEKYJISIPHON Macchl 1o (OpMyJie BEIIECTBA KaK CYyMMBbI
OTHOCUTEJIBHBIX ATOMHBIX MAcCC, COCTABIIIONINX BEIIECTBO XUMUYECKUX
AIIEMEHTOB.

Maccoesast 0o snemenma 6 cioxcHom seujecmee. IloHATHE O MACCOBOI J0JIE
XUMHYECKOT0 AemMeHTa (W) B CJIOKHOM BEIIIECTBE U €€ pacyeT 1o ¢hopmylie
BEIIECTBA.

Hucmuie gewecmea u cmecu. Yuctoie BeuecTBa. CMecu. I'eTeporeHHblie u
roMoreHHnie cMecu. ['a3000pa3Hbie (BO3AyX, MPUPOIHBIHN Ta3), )Kuakue (HedTh),
TBEpJbIC CMECH (TOPHBIC TIOPOIBI, KyJTWHAPHBIC CMECH M CHHTCTUYECKHIE MOIOIIINE
CpE/CTBA).

Obvemnas oons easa 6 cmecu. OnpeaeneHue 00beMHOM 107U ra3a (¢p) B cMecH.
CocTtaB atMocdepHOro Bo3ayxa 1 MPUPOAHOTO Ta3a. PacueT oObema nomu rasa B
CMECH T10 €ro 00beMY U Ha00OPOT.

Maccoesas 0ons sewgecmsa 6 pacmeope. MaccoBas 105151 BelecTsa (W) B pacTBOpeE.
KonuenTpanus. PactBopurens 1 pacTBOpeHHOE BEECTBO. Pacuer Maccel
PacTBOPEHHOIO BEILECTBA I10 MAacCe PACTBOPA U MACCOBOM J10JIE PACTBOPEHHOIO
BELIECTBA.

Maccosas 0onsa npumeceii. IToHsITHE O YUCTOM BelllECTBE U npuMecu. MaccoBas
noJig mpumecu (W) B oOpasiie ucxoaHoro BemiectBa. OcHOBHOE BeniecTBo. Pacuer
MacCchl OCHOBHOTI'O BEILIECTBA 10 MACCE BEUIECTBA, COJAEPKAILETO ONPENEICHHYIO
MAacCCOBYIO JOJIFO IPUMECEH.

Jlemoncmpayuu
* Kosutekiust pa3muyHbIX BUJIOB MpaMopa U U3eINi U3 Hero.
» CMech pEYHOTr0 M CaXapHOTIo Mecka U UX pasJielieHue.

* Konnekuust Hedtr 1 HEPTENPOIYKTOB.



» Kosuteknus OBITOBBIX CMECEH.

« Jlmarpamma cocrtaBa artMmocdepHoro Bo3ayxa. J[luarpamma cocraBa
MPUPOIHOTO Tra3a.

» Koytekus «MuHepassl ¥ TOPHBIE IOPOABDY.
Lomawmnue onvimul

* l3yueHwe cocTaBa HEKOTOPHIX OBITOBBIX U  (hapMaleBTUYCCKUX
IpenapaToB, COACPIKAIINX ONPEACTCHHYIO JTOJIO MPUMECEH.

Ilpakxmuueckasa paboma Ne 3. TlpuroToBiieHHE pacTBOpa ¢ 3aJaHHOM MacCOBOM
JIOJIEN PaCTBOPEHHOI'O BEILIECTBA.

Tema 3. SABiaenusi, npoucxojasimue ¢ Bemecrsamu (9 4)

Pa3zoenenue cmeceri. Cioco0bl pasjieieHust cMecel U OYNCTKa BEILIECTB.
HexkoTopsie mpocTeiiiine cnocoObl pa3ieieHns CMecei: IpoCceuBaHUE, pa3esieHue
CMecel NIOPOIIKOB KeJie3a U Cepbl, OTCTauBaHUE, ACKaHTaLUs,
HeHTpU(dyrupoBaHue, pa3aesieHUE C MOMOIIBIO JEIUTEIbHON BOPOHKH,
¢unbTpoBanue. PUIbTPOBAHKE B JJAOOPATOPHUH, OBITY U HA POU3BO/ICTBE.
[Tonsarue o punbTpare. Ancopouus. [louarue o6 agcopOumu u ancopoOeHTax.
AKTUBUPOBaHHBIN

yrojb KaK BaXXHEHIIHHA aicopOeHT. Y CTpONCTBO MPOTHUBOrasa.

Hucmunnayus, unu nepeconxka. JAuctuisiuus (meperoHka) Kak mpouecc
BBIJICJICHUS BEIIECTBA U3 )KUAKOM cMecH. J(ucTrimmpoBaHHasi Boja U 00JacTy ee
npumeHeHus. Kpucranmmsamnus win BelapuBanue. Kpucramnmsanus u
BbITIApYBaHUE B Jabopatopuu (KpuctamuzaTopsl U hapdopoBbie YalIKy 1
BbInapuBanusi) u npupoie. [leperonka vegtu. Hedrenpoaykrel. @pakunonHas
MeperoHKa >KUJIKOT0 BO3/1yXa.

Xumuueckue peaxyuu. Ycnoeus npomexanus u npekpawjeHuss XUMudeckux
peakyuu. XUMUYECKUE PEaKlMK KaK Mpolecc NpeBpalieHus: OAHUX BEUIECTB B
npyrue. Y cloBUs NPOTEKaHUS U MPEKPAIICHUSI XUMAYECKUX PEAKIIUM.
CompukocHoBeHUE (KOHTAKT) BEIIeCTB, HarpeBanue. Karanuzatop. Marudurop.
YnpasneHue

pCaKkuusAMHU I'OPCHUA.



Ipusnaxu xumuueckux peaxyuu. lIpu3HaKy XUMUYECKUX PEAKIUIl: U3MEHEHHE
1BeTa, 00pa3oBaHMUE 0CaJKa, PACTBOPEHHUE MOJIYYEHHOTO OCaJKa, BbIACICHHE ra3a,
MOSIBJICHUE 3aIlaxa, BbIJIEJICHUE WIH MOTJIONICHUE TeTIOTHI.

Jlemoncmpayuu

» Gunptp UloTTa. Boponka broxuepa. YcranoBka 1ist GuiIbTpOBAHUS
[10J1 BAKYYMOM.

* PeciupaTtopHble MacKu U MapJieBbI€ MOBSI3KH.

* [IpoTuBOras u ero yCTpomcTBo.

» Komnekuus «Hed1h 1 HeQTEPOTYKTHI».
Jemoncmpayuonuvle 3KkCnepumennul

* Pa3feneHnne cMecu MopouIKka Cepbl U KeJEe3HbIX OMUIIOK.

* Paznienienne cMecu mopouIka cepbl U Mecka.

* PaznesieHne cMecu BOABI U PACTUTEIBHOTO Macia C IOMOIIBIO
JNEJINTENbHON BOPOHKH.

* [lostyyeHre TUCTUILTMPOBAHHOM BOJBI C MOMOIIBIO JIAOOPATOPHOM
YCTAHOBKH ISl IEPETOHKH JKUIKOCTEH.

* Pazgenenue cmecu IepMaHraHaTa u iuxpomMara KaJausd c1ocoooM
KpucCTalJIn3aluu.

* B3anmoAencTBrE KENE3HBIX ONMWIOK U MOPOIIKA CEPHI IPU HATPEBAaHUM.

* [lomyyeHue yrieKuciaoro ra3a B3auMoOIEHCTBUEM MpaMopa ¢ KUCIOTON
U 00HAPY’>KEHHE €ro C MOMOIIbI0 U3BECTKOBOM BOJIBI.

» KaTanutruueckoe paszioxkeHue nNepokcuia Boaopoia (KaTtaau3aTtop —
nuokcua Mapraunua (IV)).

» ObHapyXeHNE pacTBOpaA MIEJIOYHN C TOMOIIBI0 WHIUKATOPA.

* BzaumopelicTBre pacTBOpa epMaHraHaTa Kajaus U pacTBopa
JUXpomMaTa KaJlisi C paCTBOPOM CYyJib(pUTa HATPHS.

* BzaumoelicTBrE pacTBOpa MepMaHraHaTa Kajaus ¢ aCKOpOMHOBOM
KUCJIOTOM.



* BzanmozaencTBre XJIOpU/Ia Kejle3a C JKENTOM KPOBSIHOU COJIBIO U
TUAPOKCUIOM HaTpHS.

* Bzaumopericteue ruapokcua xenesa (I111) ¢ pactBopom comnsHo#
KHCIIOTHI.

Jlabopamophvie onvimul
* AacopOuus KyKypy3HbIMHU NaJOYKaMH AapOB MaXy4HX BEILIECTB.
* MI3ydyeHue ycTpouCTBA 3aKUTAIKH U TIJTAMEHHU.
Lomawnue onvimol
* Pa3genenue cMecu CyxXoro MOJaoKa U pe4HOro IecKa.

* OTcTanBaHue B3BECHU Imopouika 1Jis1 YuCTKU IMOCYAbl B BOJC U €€
JCKaHTaIl .

* AcopOuusi akTUBUPOBAHHBIM YIJIEM KPACSIIUX BELIECTB MENCH-KOJIbI.
* PactBopenue B Boae Tabnetku acnupuna YIICA.
* [IpuroroBiieHrE U3BECTKOBOM BOJBI U OIIBITHI C HEM.
* zyuenue coctaa CMC.
Ilpakmuueckas paboma Ne 4. OuucTka NOBapeHHON COJIH.
Tema 4. Paccka3sbl no xumuu (34)

Brinaromuecs pycckue yueHble-XUMHUKH. JKu3Hb U festenbHocTs M. B. JIomo-
HocoBa, J[. 1. Menneneesa, A. M. bytneposa.

MHuoroo0pasue XuMUYECKUX BEILECTB.

MHoroo0pasue XUMHIECKUX PEaKIIHil.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOU H
BOCHUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMU, IPHUHSATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpOIlEccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaloOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAUA W
pacIIMpPEHUE OIBITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOUW HH(OpManueit o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM M APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEACHHE W TIOCTYIIKM CBOMX TOBApUIIEH C MO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY 11 TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTUBBI, HAMPABJICHHBIC HA MTOJTyY€HUE HOBBIX 3HAHUH T10
XUMUH, HEOOXOIUMBIE JIJIsi 00BbsICHEHUsI HAOJIFOJaEMbIX MPOIIECCOB U SIBJICHUM,
MO03HABATENIbHON, HOPMAIIMOHHON M YUTATEITLCKOU KYJIBTYPhI, B TOM YHUCIIE
HABBIKOB CAMOCTOSITEIbHON PaOOThI ¢ yUeOHBIMU TEKCTAMHU, CITPABOYHOM



JUTEPATypPO, JOCTYIHBIMU TEXHUYECKIUMH CPEACTBAMH HH()OPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpec K 00yUEHHUIO U TO3HAHUIO, JTI0003HATEIbHOCTh, TOTOBHOCTD U
CHOCOOHOCTB K CaM0O00pa30BaHUIO, IPOEKTHON U HUCCIIEA0BATEIBCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHSI O0YUYEHMSI B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBbIA 00pa3 KW3HHM, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIeCO00pa3HOe OTHOIICHWE K MpHUpOoJie KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InyHbIE METOJbI U 3alpoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIHOJb30BAHMS PA3JIMUHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCHI (B XOJ€ Juajora W (WIM) AUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3EHTALNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HpeIlMeTHLIe pe3yJbTaThl:

-MIOHMMAaHKE POJU XMMHUH B JKM3HU YEJIOBEKAa M OOINECTBa, >KMBOM M HEKHBOM
IPHUPOJIC;



-popMUpOBaHWE  TEPBOHAYAIBHBIX  MPEACTABICHWA O  BEIIECTBaX, WX
IIPEBPALICHUIX U IPAKTUYECKOM IIPUMEHEHNH;

-OBJIaACHHUC MOHSITUHHBIM armaparoMm XUMHUU: XUMHYECKUIN 3JICMCHT, aTOM,
MOIJICKYJIda, OTHOCHUTCJIbHAsA AaTOMHAsA W MOJICKYJIIpHAad MacCChl, BCIICCTBO,
(1)I/ISI/I‘-ICCKI/IG N XUMHUYCCKHUC ABJICHUA, XUMHUYCCKAA PCAKIIUA,

-BJIaJICHUE CUMBOJIMUYECKUM SI3bIKOM XUMHUHU: CUMBOJIBI XMMUYECKHX DJIEMEHTOB,
bopMyIIbl XUMUYECKUX BEIIECTB;

-OCO3HaHHE OOBEKTHUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak OOJacTh
COBPEMEHHOI'0 €CTECTBO3HAHUSA, XUMHUYECKUX IMPEBPALICHUNA HEOPTaHUYECKUX U
OPraHUYECKUX BEIIECTB KAK OCHOBBI MHOTIMX SBJICHUU J>XUBOM M HEXKUBON
IIPUPOJIBI;

-OBJIaACHHNC OCHOBAMM XUMMYECKOU I'paMOTHOCTH: CITOCOOHOCTBIO dHAJIU3UPOBATH
1 00BEKTUBHO OICHHUBATD ) KU3HCHHBIC CUTYyAdllUH, CBA3aHHBIC C XHMHGﬁ, HaBBIKaMH
0e301macHoro 06paIH€HI/I$I C BCIICCTBAMH, HCIIOJIB3YCMBIMHU B HOBCCI[HGBHOﬁ
JKU3HU, YMCHHUCM aHAJIU3UPOBATh H IINIAHUPOBATH ISKOJOIMYCCKH Oe3oracHoe
MMOBCACHHNC B ICIIAX COXPAHCHUS 3I0POBbA U OKPY)KaIOIHeﬁ CpEAabI;

-pUOOPETEHNE OTBITa WCIOJIb30BAHUS PA3IUYHBIX METOJOB U3YYCHHUS BEIIECTB:
HAOMIOICHUS 32 MX MPEBPANICHUSIMH TPH MPOBEICHUN HECIIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JIA00PATOPHOTO 00OPYAOBAHMS U TPUOOPOB;

e hopMupoOBaHUE TPEACTABICHUN O 3HAYEHUU XUMHUUYECKOM HAyKU B PEIICHUU
COBPEMEHHBIX DKOJIOTHYECKUX TMpoOjaeM, B TOM YHCJIE B MPEAOTBPAILCHUU
TEXHOTEHHBIX U IKOJIOTHYECKUX KaTacTpod.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
Ne /it KoHnTpoJbHbie IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3znen 1. XuMusi B ieHTpe eCTECTBO3ZHAHUS
11 XUMHS —KaK 4acTb 5 1 bubmuorexa [JOK
' €CTECTBO3HAHUA . https://m.edso00.ru/7f41837c
bu6mmorexa [IOK
1.2 Mertoasl UcCaeI0BaHUS 9 1
A A https://m.edsoo.ru/7f41837c
Htoro no pazneny 11
Pa3nes 2. MaremaTnueckue pacieTbl B XHMHH
51 OTHOCHUTENbHAsT ATOMHASI 1 1 bubnunoreka [JOK
' MOJIEKYJISIpHAsT MACChl. https://m.edso0.ru/7f41837c
Maccosas 1 00bEMHAS IO
o || Busnorsa 10K
' » ' https://m.edso0.ru/7f41837c
PAaCTBOPCHHOT'O BCUICCTBA B PaCTBOPC.
MaccoBas o1t npumecei
53 O06o0meHne U cucTeMaTru3aIus 3 1 1 bubnmnoreka [JOK
' 3HAHUI https://m.eds00.ru/7f41837c
Hroro mo pazneny 9
Pasznea 3. SIBjieHus, npoucxoasime ¢ BelecTBaMHu
31 Cwmecu. CriocoOsl pa3aeneHust 4 bubnmoreka [JOK
' cMmecei https://m.eds00.ru/7f41837¢
3.2 Xumuueckue peakiuu. [Ipu3znaku 2 1 bubmuorexa [JOK
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XUMpEaKLHAN

https://m.edsoo.ru/7f41837¢c

O000111eHNE U CUCTEMATU3 AL

3.3 N 5
3HAHUHU
1+2 (momammuit bu6mmoreka [IOK
Hroro no pasneny 1 SKCTIEPUMEHT) https://m.edso0.ru/7f41837¢
Pa3zgen 4. Paccka3bl 0 XUMHUH
Pycckue yuenble XUMHUKH 3
Hroro o pazzaen 3 bubmmorexa LIOK
pasaely https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 34 5

[NPOT'PAMME
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COI'ZTACOBAHO
3aMm.aupekTopa rno YBP

JI.A. KorcTanTHHOBA
« » 2024 r

KanennapHo-reMaTH4ecKoe IVIAHAPOBaHUE Kypca Xxumun 7 kJjacca (1 yac B Heelnio, Bcero 34 yaca)

Ne TEMA YPOKA Jara unan Hara paxr | IIpumeua
n/o | o/ HUE
Tewma 1. Xumus B ieHTpe ecrectBo3Hanus (11 yacon)

1. 1. | Xumns kak gacte ectectBozHaHus. [Ipenmer xumun. BBogusiid nHCTpYKTaXK 110 Th

2. 2. | HabnromeHre 1 9KCIIEPUMEHT KaK METOJIbI N3yUEHUS €CTeCTBO3HAHMS U XHMUH.

3. 3. | llpaktrueckas paborta Ne 1. «3HaKoMcTBO ¢ 1abopaTopHbIM 00opyaoBanueM. [Ipasuna Th npu pabore B XuMu4eckoin

nabopatopumy.

4, 4. | IlpakTrueckas padora Ne2 «HabmroneHue 3a ropsineii cBeuoil. Y CTpoiCcTBO 1 padoTa CIUPTOBKNY.

5. 5. | MogenupoBanue.

6. 6. | Xummueckue 3HaAKU M (POPMYIIEL.

7. 7. | Xumus u Qusnka.

8. 8. | ArperaTHoe cOCTOSIHUE BEIIECTB.

9. 9. | Xumus u reorpadusi.

10 | 10. | Xumus u Ouosorusi.

11 | 11. | KauecTBeHHBIE pEaKIIUi B XUMHUHL.

Tema 2. MaTemarndeckue pacueThl B XuMuu. (9 gacoB).

12. | 1. | OtHOcHuTENbHAS aTOMHAsl M MOJIEKYJISIpHAsI MACCHI.

13. | 2. | MaccoBas 107151 XUMHYECKHX JIEMEHTOB B CIIOKHOM BEILIECTBE.

14. | 3. | Yucrsle BemecTBa U cMecH. TectoBas pabora 3a 1 moayroaue.

15. | 4. | OObemHast 0715 Ta3a B CMECH.

16. | 5. | MaccoBas J10Ji1 paCTBOPEHHOI'O BEIIECTBA B PACTBODE.

17. | 6. | Ilpaktnyeckas pabota Ne.3 «IIpuroroBieHue pacTBopa C 3aJaHHOH MacCOBOH J10JIe paCTBOPEHHOTO BEIIECTBAY.

18. | 7. | MaccoBas nons mpumMeceil.

19. 8. | O0o0IIeHNe U cUCTeMaTH3allus 3HaHU 10 TeMe «MaTeMaTHYeCKUe PacueThl B XUMHUNY

20. | 9. | KontponbHast padora Nel o Teme: «MaTemMaTH4ecKue pacyeThl B XUMHUM.




Tema 3. SBnenusi, mpoucxojsiue ¢ Beniectsamu (11 yacon).

21. | 1. | Pa3znenenue cmeceit. CiocoOBI pa3aencHus cMecei.
22. | 2. | ®unsTpoBaHHE.
23. | 3. | AncopOrusi.
24. | 4. | Juctmuianys, KpUCTAJUIN3aNuUs U BBITAPUBAHHE.

[Mpaktuueckas padora No.4 (TOMaIIHUN SKCIEPUMEHT).

« BelpamuBanue kpuctasmnos conny. O0cyxaenne padoTsl. Torn KOHKypca Ha JIyYIIMH KPUCTAILIL.
25. | 5. | Ilpakruueckas padora NeS «OuncTKa IOBAPSHHON COJIM»
26. | 6. | Xumuyeckue peakiiy. Y CIOBUs IPOTEKaHUs M IPEKPANICHUS] XHMHUUECKAX PEaKIHH.
27. | 7. | Ilpu3Haky XMMHUYECKHUX PEaKLUH.

[Tpaktuuaeckas padbora Ne6: «M3yueHne npouecca KOPPO3UH Kesie3ay (IOMaIlIHUN SKCIIEPUMEHT)
28. | 8. | O6obuieHune u aKTyaau3anus 3HaHAH 10 TeMe «SIBIeHNS, NPONUCXOSIIHE C BEIIECTBAMUY.
29. | 9. | KonarponpHas pabota Ne2. «SIBiieHus, MPOUCXOSIINE C BEIIECTBAMI.
30. | 10. | O6obmeHne u aKTyanIu3anus 3HaHUH 3a Kypc 7 Kiiacca.
31. | 11. | IlpomexyTouHas arrectaiys. TecToBas paboTa.

Tema 4. Paccka3spl 1O XUMUH.
(3 gaca).

32. | 1. | Beymaromuecst pyccKue y9eHbIe XHMHAKH.
33. | 2. | Coobmenns ygammxcs «Moe JTF00nMoe XUMHYECKOE BEIECTBOY.
34, 3. | CooO1ieHus yqaiuxcsi, MOCBSIEHHBIX UCCIICIOBAHUSIM B 001aCTH XMMUYCCKUX PEaKIIUH.
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