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IHHOACHUTEJBHASA 3AIINCKA

Monepuuzanusi 00pa3oBaHMsS 3aTparuBacT B IEPBYI0 oOdepenb YyueOHble JUCIMILIMHBI
€CTECTBEHHOI'0 IMKJIA, U 3TO, K COXaJIEHbIO, HE UAET Ha IOoJIb3y MocienHuM. Hampumep, mpoucxoaut
HEYKJIOHHOE COKpaIllEHUE YKCila YacoB, BBIACISAEMbIX Ha U3YYEHUE XUMUHU, HO, TEM HE MEHEE, XUMHUS 110 -
MpeKHEMY ocTaeTcs (M JOJKHA OCTaBaThCs) MOJHOLIGHHBIM Y4eOHBIM mpenMeroMm. M TpeOGoBaHus K
3HAHUSAM [0 XMMHUHU OCTAIOTCS JIOCTaTOYHO Cephe3HbIe, OCOOCHHO KAacaeTcs 3TO 00YYaOUINXCs, KOTOPhIE
BbIOMparoT caaay OI'D u EI'D mo xumumu.

Pabouas mporpamma Kypca BHEYpOUHOW XUMHUHM 7 Kiacca pa3paboraHa Ha ocHoBe [IpumepHoit
MIPOrpaMMbl OCHOBHOI'O 00I1ero o0pasoBaHus 1Mo XuMuu U lIporpammbl Kypca XUMHUH JJ1s 7 KIIAccOB
obmmeoOpa3zoBatenbHbIX yupexaenuid aBTopo O. C. ['abpuensna u M.I'. OctpoymoBa «CTapT B XUMHUIO».

[Ipu pa3paboTke MporpamMMbl OpUEHTAIMS CTaBWJIACh HA TO, YTO IPOIENEBTUYECKUI Kypc HeE
MpeIyCMOTPEH (enepanbHbBIM 0a30BBIM Y4eOHBIM IUTAHOM, W HAIlla MHHUIMATHBA BECTH €r0 Y HAC B IIKOJIE
MIOAJIEPYKUBACTCS PYKOBOZICTBOM U OCYIIIECTBIISICTCS 38 CYET IIKOJIBHOTO KOMITOHEHTA.

[IponeneBTrueckuit kypc Xxumuu «CTapT B XUMHUIO» SIBISETCS HECUCTEMATHYECKUM KYPCOM.
ABTOpBI Kypca Ipy KOHCTPYHPOBAHUH CBOETO Kypca He BKIIFOUAIN B HET'O CUCTEMHBIE 3HaHHsI OCHOBHOT'O Kypca
XMMHH, TPEAYCMOTPEHHOIO CTAaHAAPTOM XHMHUYECKOro 0Opa3oBaHMs sl OCHOBHOHM Imikoibl. Iloatomy
yyaluecsi, KOTOpble MPUCTYNAIOT K 00s3aTeIbHOMY HM3YYEHUIO XMMHUHM B 8-M KJlacce, HE OKa3bIBalOTCS B
HEPaBHBIX YCJIOBUSAX: OHU BOOOIIE HE M3yJalIH MPOMEAEBTHUECKUI Kype, Ipyrue H3ydall ero 1 4 B Heziento,
TPEThU — 2 4 B HEJIEITIO, TAKOE TIOJIO’KEHUE ObLII0 ObI HEKOPPEKTHO B CBETE 3aKOHA O 3allIUTE MpaB peOeHKa.

Paccunrtana mporpamma Ha 34 daca (1 vac B Heaenoo). KoHTponbHBIX paboT — 2; IPaKTHYECKUX
pabot — 6.

3HaHWE XUMHUH CIY)KUT OCHOBOH sl (POPMHPOBAHUS MHPOBO33PEHHsS] OOYYaIOUIETOCs, €ro
MPEJICTABICHU O MaTepHallbHOM EIMHCTBE MHpa, BAXHYIO pPOJIb UTpaloT (GopMmupyemble XUMHEH
IPEJCTAaBICHUS O B3aMMOIPEBPALLICHUSX SHEPTUU U 00 HBOJIIOIMH BEILIECTB B IPUPOJIE, O MYTAX PEIICHUs
JI00ABHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPhEBOM, YPHEPTreTUUECKOM, MUIICBOU U
9KOJIOTMUYECKOM 0e3011acHOCTH, IPOoOIIeM 3paBOOXPaHEHHUS.

HEJAU U 3AJAYU U3YUYEHUSA YYEBHOI'O KYPCA

* MOJTOTOBUTH YUAIIUXCA K U3YUYCHHUIO CEPHE3HOr0 YIEOHOTO MpeIMETa;

* pasrpysuTh, HACKOJIBKO 3TO BO3MOKHO, KYpC XUMHUHA OCHOBHOM IIKOJIBI;

* chopmMupoBaTh YCTONYHMBBIN MO3HABATEILHBIN HHTEPEC K XUMHUU;

* 0TpaboTaTh TE MPEeIMETHbIC 3HAHUS U YMEHUs (B MIEPBYIO 0OYepe/lb SKCIIEPHUMEHTAIbHBIE YMEHHUS, a
TaKKe YMEHUs peliaTh pacueTHbIC 33/1a4M), Ha (OPMHUPOBAHNE KOTOPHIX HE XBAaTa€T BPEMEHHU MPH U3yUCHUN
XUMUH B 8-M 1 9-M KJ1accax;

* pacckaszarb O APKHX, 3aHUMATEIbHBIX, SMOIMOHAIBHO HACBHIIICHHBIX 3MU30/1aX CTAHOBJICHUS U Pa3BUTHUS
XUMHWH, YeTO YUHUTeNb, HAXOSICh B BEYHOM IIEUTHOTE, TOYTH HE MOXKET ce0€ TIO3BOJIUTH;

* UHTErPUPOBATh 3HAHUS MO NPEAMETaM €CTECTBEHHOTO IHKJIAa OCHOBHOM WIKOJBI HA OCHOBE
y4eOHOM TUCIUTUTHHBI « X UMUS).

COAEPKXAHHUE KYPCA

IIponeneBTrueckuii Kypc XUMHH «CTapT B XUMHUIO» KypC COCTOMT M3 YETBIPEX TEM:

IlepBas TeMa «Xumuna ¢ yenmpe ecmecmeo3HaAHUA) AKTYANZUPYET XUMHUECKUE 3HAHUS Y4JalllXCH,
MOJTy4YEeHHbIE MIPU U3YYEHUH MPUPOJOBEIEHHS, ONooruy, reorpaduu, GU3UKU U IPYrUX HAYK O IpHUpojie. ITo
YMEHBUIAET ICHUXOJOTUUECKYI0 HArpys3Ky, BO3ZHMKAIOIIYIO C IOSBIEHHEM B 8-M Kjlacce HOBOIO IPEIMETA,
IIO3BOJISIET 3aMECHUTH CBSI3AHHBIC C OTMM TPEBOXKHBIE OXKUJAHUS Ha IOJIOKUTENBHBIE SMOLIMM BCTPEYU CO
cTapbIM 3HaKOMBIM. [lapasnienbHO MPOBOAUTCS MBICIH 00 HHTETPHPYIOLIEH POJI XMMUH B CHCTEME €CTECTBEHHBIX
HAyK, 3HaYMMOCTH 3TOr0 IPEeIMETa VI YCIEIIHOTO OCBOCHMS CMEKHBIX IPEAMETOB. Takas MeKIpeaMeTHas
MHTETpaIys crocoOCTBYET (POPMUPOBAHUIO €IMHON €CTECTBEHHOHAYYHOM KapTUHBI MUpa YK€ Ha Ha4aIbHOM
JTaIe U3y4eHNsI XUMHH.



B cootBercTtBHM ¢ TpeOOBaHMSMH TOCYJAPCTBEHHOIO OOpa3oBATENBHOIO CTaHIapTa B Kypce
MOTYEPKUBACTCSI, YTO XMMHSI — HayKa SKCIEPUMEHTAIBHAS, TO3TOMY PAacCMaTpUBAIOTCS TAaKHE TTOHATHUS, KaK
HKCIIEPUMEHT, HAOII0/ICHUE, I3MEPEHHE, ONMCAaHNE, MOICITMPOBAHUE, TUIIOTE3a, BHIBO/I.

JU1s OTpabOTKY MPAKTHYECKUX YMEHHH Y4aIliXcsi OTOOpaHbI HECTIOXKHBIE U TICUXOJIOTHYECKH JIOCTYITHBIE
U1 CEMHKJIACCHUKOB JIAOOPATOPHBIE U MPAKTUUECKHE paboThl, KOTOPBIE 3HAKOMBI UM IO HaYJIbHOMY KYpCY
€CTECTBO3HAHMSI M JIPYTUM €CTECTBEHHBIM [MCIMIUIMHAM: O3HAKOMIICHHME C HECJIOXKHBIM JIa0OPAaTOPHBIM
00opynoBaHreM (YCTPOMCTBO INTAaTHBA, HArpeBaTENbHBIX MPUOOPOB, XMMHUYECKOW MOCYIBI, KOTOPYIO OHH
NPUMEHSUIN paHee), MPOBEICHHE MPOCTEHINNX Omepanuii ¢ o0OpyZOBaHHEM M BelIecTBaMH (TIpaBHIIA
HarpeBaHus, (UKCAUUSAPE3yAbTATOB HAONMIONEHUS M WX AQHAIM3 M T. [.). ODTOM LEIH CIIOCOOCTBYET
IPETYCMOTPEHHBI B Kypce IOMAIIHWH XMMHYECKUI SKCIEPUMEHT, KOTOPBIH IOJHOCTBIO COOTBETCTBYET
TpeOOBaHUSAM OE30MACHOCTH MPH €T0 BBHITIOIHEHUH U BKIIFOYACT YIIEAIINE HbIHE U3 TIPAKTUKU 00yUIeHHUS] XUMUH
AKCIIEPUMEHTAIIbHBIE PA0OTHI JIOHTHTIOJHOTO (IPOIOJLKUTENIHFHOTO MO BPEMEHH) XapakTepa (BbIpallMBaHUE
KPHCTAUIOB, HAOIOACHNE 32 KOPPO3UEH METAILIOB).

Bropas tema kypca «Mamemamuueckue pacuemsl 8 XuMuu» MO3BOJIIET OTPAOOTATh PAacCUETHBIC
YMEHHSI, CTOJIb HEOOXOIMMBIE TIPH PEIICHUH XMMUYECKHUX 337ad, B TMEPBYIO Ouepeb Ha HAXOXKICHUE YacTH
1eNoro (MaccoBasi IO JIEMEHTa B CJIOXKHOM BEIIECTBE, MAacCOBast M 0ObEMHas! JIOJIM KOMIIOHEHTOB B CMECH, B
TOM 4ucie W jaons npumeceii). Kak BuaHOo, BHMMaHue oOpaiaercsi He CTOJBKO Ha XHMMHIO, CKOJBKO Ha
MaTEeMaTHKy.

Tperest Tema «fenenusn, npoucxodawjue ¢ 6ewsecMEAMUHAKTYUTMZNPYET 3HAHMS YYaIUIXCS O
(HU3MYECKNX Y XUMHYECKHX SIBIICHHSIX, IIOTy4EHHBIC Ha YPOKaX IO APYIUM IpeMeTaM, TOTOBUT UX K N3YUECHHIO
XMMHYECKOTO TIpOIiecca Ha CIIEAYIOIICH CTyeHH O0ydeHHS.

YerBepras Tema «Paccka3bl no XumuuyBKIIOYACT MHTEPECHBIC CBEICHHS O PYCCKHX XHMHKaX, 00
OTJIETFHBIX BEIIECTBAX U HEKOTOPHIX XUMUYECKHUX PEaKIIUIX.

W3ydyenue mpeyiaraeMoro Kypca IpeaycMaTpHBaeT IOBBILICHUE Y/AETBHOIO Beca CaMOCTOATENIbHOU
paboTHI yJanuxcsi, HapuMep, MPH TPOBEICHUH JIOMAITHETO XUMUYECKOTO IKCIIEPUMEHTA M 00CYKICHUH €ro
PEe3yNbTaToB, MOJrOTOBKE COOOIEHUH I y4eHNYECKUX KOH(pEpEeHIInH, 3aluTe MPOeKTOB, BEIOOpE 00bEKTa
UL TIOZITOTOBKH COOOIIIEHHST WITH TIpoeKTa U aAp. Kypc HarpaBiieH Ha pa3BUTHE TaKMX JIOTHYECKHX OIepaIii
MBIIIUICHUS, KaK aHaJIW3 U CUHTE3, CPAaBHEHHE HAa OCHOBE aHAlM3a U CHHTE3a, 00O0OIIEHUE, BBIIBI)KEHHE U
TIOJITBEPIK/ICHHUE MJIH OIIPOBEPYKEHHE THITOTE3 U T. 1.

B 3aximtoueHne MoOXHO OTMETHTb, YTO B KypCe ITOUYTH HE 3aTPOHYThI TpeOOBaHMS CTaHAAPTa XUMUYECKOTO
00pa3oBaHUs JUII OCHOBHOHM IWIKOJBI, HAIPUMEP CHMBOJIBI XHMHYECKUX 3JIEMEHTOB M (POPMYJIBI BEIECTB
CEMUKIJIACCHUKHU Y4aT TOJIbKO TI0 XKeJIaHHI0, HE MPETyCMOTPEHO COCTaBlIeHUEe()OpMYIT BEIIECTB U YpaBHEHUI
XMUMHYECKHUX PEAKIINiA, KOTOPHIE SBISTFOTCSI MAaTePUAIIOM JUTSl I3YUEHHUS B 00513aTEIIEHOM KypCe XUMHH.

Dopmul opeanuzayuu yuebHo2o Kypca.

MpaKTUKa; MPOObI, MOAETUPYIOLUIHE MPO(EeCCHOHATBHYIO AEATEIbHOCTDh; Y4eOHO-TBOPUECKHUE 3aHATHUS;
Oeceibl; MPOEKT; MacTeP-KJIACC; IKCKYPCHUsl; KOJJIOKBUYM.

INNIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTAThl OTPA’KAIOT T'OTOBHOCTH OOYUYaIOIIUXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMM U PACLIIMPEHUE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KyJIbTYpHOMY, HMCTOPHUYECKOMY H HAay4HOMY
HACJIe/INI0, TOHUMAaHMsI 3HAYCHHUS XMMHUYECKONH HAyKU B )KM3HHM COBPEMEHHOTO OOILECTBa, CIIOCOOHOCTH
BJIAJIETh IOCTOBEPHOI HH(OpMAIIHEH O IePEIOBBIX TOCTUKECHUAX U OTKPHITUAX MUPOBON U OTEUECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTU B HAyUHBIX 3HAHUAX 00 yCTpoiicTBE MUpa M OOIIECTBA;

2) rpasKIaHCKOro BOCTIMTAHUS:



IIPEJICTABICHNS O COLMAIBHBIX HOPMAX M MPaBWIAX MEKINYHOCTHBIX OTHOIICHHUN B KOJUIEKTUBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, yueOHOHMCCIIEeI0BATEIbCKOM, TBOPYECKOM
U JIpyruX BUJAX JAEATEIbHOCTH, TIOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOHM JESATENBHOCTH IIPU
BBIIIOJIHEHUM Y4Y€OHBIX, IM03HABATEIbHBIX 33]a4, BBIIOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOLIM B Ipoliecce 3TOH ydyeOHOMH
NESITEIbBHOCTH, TOTOBHOCTH OLIEHUMBAaTh CBOE IOBEIECHUE U IIOCTYIKM CBOMX TOBApULIEH C NO3ULIMU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMSI MIOCIIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHMS:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XMMHYECKOM pEaKLUU, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJIAIOLIME OCHOBY JJI IOHMMAaHUS CYIIHOCTH Hay4HOMH
KapTUHBI MHpa, MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA IMPUPOJBI, B3aUMOCBS3IX
4eJI0OBEKA C IPUPOJHOU CPENlOil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MTOJyY€HHE HOBBIX 3HAaHUI IO XUMHH, HEOOXOAUMBbIE
st OOBSICHEHUS HAONIOMAaeMbIX TPOLIECCOB W SIBJICHUH, IO3HABATEIbHOW, HH()OpPMAIMOHHOW U
YUTATENIbCKOM KYJIBTYpPhl, B TOM YHCIIE HABBIKOB CaMOCTOATENBHOH pabOTHI ¢ y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOIOIUH;

UHTepeC K OOY4YeHHI0O M IO3HAHHIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTh M CHOCOOHOCTh K
caM000pa30BaHUI0, TPOCKTHON U MCCIIENOBATEIbCKON JESITEIIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJICHHOCTH ¥ YPOBHS 00Y4EHUS B TAJIbHEHIIIEM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOLICHMSI K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha
310pOBBIM 00pa3 >KU3HH, OCO3HAHUE IOCIEICTBUN M HENPUSITHE BPEIHBIX MPUBBIUEK (YNOTpeOIeHUs
QJIKOTOJI5, HAPKOTUKOB, KYPEHUSs1), HEOOXOIMMOCTH COOTIOICHUS TIPABUIT O€30MTACHOCTH IPH OOPAIICHHH C
XUMHUYECKMMH BEIIECTBAMHU B OBITY M peaibHOMN JKU3HH;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEPEC K MPAKTHUYECKOMY M3YUEHHUIO MPOoQeccHil U Tpyaa pa3IuyHOro poJia, yBaKEHUE K TPYAY U
pe3ysibTaTaM TPYIOBOM JeATENbHOCTH, B TOM UYHMCIIE HAa OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHWUU IO
XMMHHU, OCO3HAHHBII BBIOOP WHAMBHMIYalTbHOH TpPAaeKTOPUM MPOAOIDKEHHS OOpa3oBaHHs C Y4ETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M OTPEOHOCTEH, YCIeTHOM
npodeccnoHanbHON NIEeATENIBbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHH, FTOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11e/Iec000pa3HOe OTHOIICHUE K MPUPO/Ie KaK UCTOUHUKY KU3HU Ha 3eMIie, OCHOBE e&
CYLIECTBOBAHMSI, TOHMMAaHUE LIEHHOCTH 3I0pPOBOr0 M 0e30macHOro obpasza >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U IICHXMYECKOMY 3J0pPOBbIO, OCO3HAaHUE LEHHOCTU
coOnoIeHUsT TpaBuil 0€30MacHOr0 MOBEACHHMsS MpU paboTe C BEIIeCTBAMM, a TAaKKe B CHUTYAIHsX,
YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TNPUMEHSTh 3HAHUS, MOJydaeMmble NpPHU H3YYEHUM XUMHH, JUIsl pelleHus 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHOW CpENoH, sl MOBBIIMICHHUS YPOBHSI HKOJIOTMYECKOM KYJIBTYpHI,
OCO3HAHMA TI00aTFHOTO XapaKTepa 3KOJIOIMYECKUX MPOOJIeM U IMyTeH X peleH s HOCPEICTBOM METO/I0B
XUMHH, D3KOJOTMYECKOIO MBIIUIEHUS, YMEHMsSI pPYKOBOJICTBOBAaTbCS KM B  IIO3HABaTEJIbHOM,
KOMMYHUKATUBHOM M COI[MATIbHOMN MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX PpE3yNbTaTOB BBIACISAIOT 3HAauYUMBbIe Ui (pOpMHpOBaHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHsl, MPUHIIMII, TUIIOTE3a, (aKT, CUCTeMa, Ipoliecc,
HKCHEPUMEHT M JIPYroe.), KOTOPbIE MCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHUH W3 3TUX NPEAMETOB (POPMUPOBATh MPEJCTABICHNE O LIEJTOCTHON HAay4HOH
KapTMHE MHpa, U YHHUBEpCaJlbHble YyueOHble JAEHCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHUBHBIE,



pErylaTUBHbBIE), KOTOpble ofecrneunBaroT (HOPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOATEIHHOMY
TUTAHUPOBAHHIO U OCYIECTBICHHUIO YI€OHOH 1A TeIbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jjornueckue aeicTBHA:

YMEHMSI UCTI0JIb30BaTh MPUEMBI JIOTMYECKOI0 MBIIUIEHHSI IPH OCBOCHUM 3HAHUN: PaCKPbIBATh CMBICI
XUMHUYECKUX MOHATUH (BBIICNATH UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU
MOHSATUSAMM ); YMEHHUE IPUMEHATH B MPOIECCE TO3HAHUS MOHATUS (IPEAMETHBIC U METAIPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIIU, UCIOIb3yeMbIE B XUMUH;

Ba3oBble uccienoBarejabcKkue NeiicTBUA .

YMEHHE UCIOJIb30BaTh IIOCTABJIEHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA NIO3HAHMSI, @ TAKXKE B KAUECTBE
OCHOBBI JUIs1 (POPMUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

Pa6ora ¢ nundopmanmeii:

yMEHHE BBIOMPATh, AHATTU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUJOB U (popm
IIPEJICTABICHUS, NIOJIyYaeMYyI0 U3 Pa3HbIX MCTOYHUKOB (HAyYHO-NOMYJISIpHAs JIUTEpaTypa XUMUYECKOTO
coJiep’KaHusl, CIpaBOYHbIe T0coOUsl, pecypchl HTepHETa), KpUTUYECKU OLIEHUBATh NIPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIE Y4eOHbIC 1eliCTBUA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B XOJI€ JHajiora U (W) TUCKYCCHH) MO CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMyIHpPOBATH CBOU MPEATIOKEHHSI OTHOCHTEIBHO BBHITIOTHEHHUS TIPEATIOKEHHOHN 3a/1a4H;

PeryasituBHble yHUBepcaJIbHbIC YUeOHbIE 1eliCTBHA:

YMEHUE CaMOCTOATENIbHO ONpPENEesATh LEIU JEATEeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U TpPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO NESATEIHHOCTh, BHIOMpATh Hamboiee
s dexTuBHBIC CTTOCOOBI pelIeHUs] yueOHBIX W MO3HABATENIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIIATh WU
KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM JEUCTBUM MPHU BHITOJIHEHUH 33JJaHUA C YYETOM MOIYYEHUS
HOBBIX 3HaHUH 00 U3yyaeMbIX 00bEKTaX — BEIIECTBAX U PEAKLHUAX, OLEHUBATh COOTBETCTBUE MOJIyYEHHOTO
pe3ysbTaTa 3asBJICHHOM 1eNH, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, NpPEJIaracMble B
YCJIOBUH 3aJJaHHI.

HPEIMETHBIE PE3YJIbTATHI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO OCBOCHUIO 00S3aTENILHOTO COAEP)KaHUs, YCTAaHOBIEHHOTO
JTaHHOM (eaepanbHOl padodeil MporpaMMO, BBIIETSIOT: OCBOSHHBIE O0yYaIOIIMMUCS HAayYHbIE 3HAHUS,
YMEHUS U CIIOCOOBI IEUCTBHH, cieliuuIecKue Il TPEAMETHOM 001acTi « X UMHS», BUJIBI JESTEIbHOCTH
[0 TOJIyYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xoHiy oOyueHust B 7 KJjiacce NnpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)aTh
c(OpPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI: 3HATh/TIOHUMATh
XUMUYECKYIO CUMBONIUKY: 3HAKH HEKOTOPBIX XUMUYECKUX 3JIEMEHTOB,
sadCHelue Xumuieckue NOHAmMuUA: XUMAUECKAN JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHAsI aTOMHAs U
MOJIEKYJISIpHAs! MacChl, arperaTHOe COCTOSTHUE BEILECTBA.

YMETh

HA3b16aMb:HEKOTOPbIE XUMHUECKHE JIEMEHTHI U COETMHEHNSI U3YYEHHBIX KJIACCOB;

00vACHAMY . OTANYMS PU3NYECKUX SBICHUNA OT XUMUYECKHUX;

Xapaxkmepuzoeamap: CIOCOObI pa3/IeIeHNs CMecel, MPU3HAKU XMMHUECKHUX PEaKIInii;

cocmaenams. pacckasbl 00 YUEHBIX, 00 SJIEMEHTax U BEIIECTBAX;

obpawamvcs ¢ XAMUYIECKON TIOCYION U 1a00paTOPHBIM 000PYTOBAaHUEM;

PAacno3HaA8ams ONLIMHLIM Nymem: KUCIOPOJ, YIIIEKUCIIBINA a3, U3BECTKOBYIO BOJly U HEKOTOPBIE APYyTHe
BEILIECTBA IPU ITOMOIIIA KaY€CTBEHHBIX PEAKLINN;

8bIYUCIAMb. MACCOBYIO JIOIO XUMUYECKOT'0 AJIEeMEHTa 1odopMyIie coeiMHeH s, 00BEMHYIO JIOJTIO Ta3a B
CMECH, MacCCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, MACCOBYIO JOJIO IPUMECEH;

MCTIONB30BATh MPUOOPETEHHBIE 3HAHKS M YMEHHS B IPAKTUUYECKOM I TETbHOCTH U TIOBCEAHEBHOM KU3HU JUIS:



e (0e3omacHOro obpalleHus C BeleCTBaMU U MaTepraiaMy;

® 3KOJIOTHUYECKH IPaMOTHOTO [TOBeJleHUs B OKpYy:Kalolllel cpejie;

® OLEHKHU BJIMAHUA XUMHUYECKOTO 3arpsI3HEHUs OKpYKalollel cpe/ibl Ha OpraHU3M 4YeJIOBEKa;
® KPUTHUYECKOH OlleHKH UHGOPMALMHU O BellecTBaX, UCI0J1b3yeMbIX B OBbITY;

® [IPUTrOTOBJIEHUS PACTBOPOB 33/JaHHON KOHLIEHTPAL1H.

METO/Ibl KOHTPOJIA U OCHOBHBIE ®OPMbI KOHTPOJIA

MeToabl KOHTPOJIS:

Ilo mecmy kommponas ma smanax oOyueHus: TIPEABAPUTEIBHBIA (BXOIHOW), TEKyIUH (OTEpaTUBHBIN),
UTOTOBBIN (BBIXOIHOM).

Ilo cnocoby oyenusanus.: «KadyecTBEHHAs» TEXHOJOTHUS (COYeTaHHE METOo/a HaOJIO/IEHUs C HKCIIEPTHON
OLIEHKO, T.€. YCBOMJI — HE YCBOWJI, OBJIA/IE] — HE OBIIA/IEN).

Ilo cnocoby opeanusayuu KOHmMpO/sA: aBTOMATUYECKUN (KOMIBIOTEPHBIN), B3aUMOKOHTPOJIb, KOHTPOIIb
YUUTEIs, CAMOKOHTPOJIb.

1o sedywpum @ynxyusm. TMATHOCTUIECKUHI, CTUMYIUPYIOUINI, KOHCTATUPYIOIIHA.

Ilo cnocoby nonyuenus uHgopmayuu 6 Xxo00e KOHMPOJA: YCTHBIA MeTOJ (BKJIIOYAET OMPOCHI,
co0eceoBaHus, 3a4eThl), MUCbMEHHBII METOJA (MCHOJB3YeT KOHTPOJIBHBIC, PA3IUYHBIC MPOBEPOUYHBIC
paboThI), MPAKTUYECKUH METOA (COCTOMT B HAOJIOJACHHWE 32 XOJIOM BBIMIOJIHEHUS NPAKTHUYSCKUX H
71a00paTOPHBIX pabOT, a TAKIKE IMMPOCKTOB).

DopMbI KOHTPOJIA:

- cobecedosaHue (MCTOJIB3YETCSl HA BCEX dTarax oOy4eHHs, TOMOTAeT BBISICHUTH MOHUMAHUE OCHOBHBIX
MIPUHIIMIIOB, 32aKOHOB, TEOPUA);

- onpocvl, sKcnpecc-onpocul (MCTIONB3YIOTCS JUISI ONMEPATUBHON TIPOBEPKH YPOBHS TOTOBHOCTH K
BOCIIPUATHIO HOBOTO MaTepHaa);

- 3ayem (BBIJACTCS IEPEYCHb BOIPOCOB, OIJIANIAIOTCS TPEOOBAHHSI K YPOBHIO TOJTOTOBKH), MOXHO
npeaarate IPOAYMaHHYIO CHCTEMY 3a4€TOB C YUETOM CHEIH(PUKU Kacca;

- yemuwlll ox3amen (Kak TpaIulIuoOHHAss (opMa UTOTOBOM aTTECTAIIHNH);

- camocmosmenvras paboma (SBIsiETCS TUMUYHOW (OPMOI KOHTPOIS, MOJApa3yMeBaeT BHIMOTHEHHE
CaMOCTOSITENIbHBIX 3aJJaHUil 0€3 BMEIIaTeIbCTBA YUUTENS);

- NUCbMEHHAs KOHMpOTbHas paboma (MepedeHb 3aJaHU WM 3a/ad, KOTOPbIE BBIMIOIHSAIOTCS B
MMCEMEHHOM BHJIE, TEXHOJIOTHS OIICHUBAHUS — OTMETOYHAS, 110 OPTAaHU3AINHA — KOHTPOJIb YUUTEIIS);

- mecmuposanue (UCTOJB3yeTCS JUIsI ONEPAaTUBHON TMPOBEPKH KauecTBa 3HAHUW yYalllUXCs C
BO3MO>XHOCTBIO MAIIMHHOTO BBOJIA TAHHBIX U aBTOMAaTU3UPOBAaHHON 00paOOTKH Pe3yabTaTOB, TEXHOIOTUS
OIICHUBAHUS — PEUTUHTOBAs WM OTMETOYHAS );

- Ouckyccus (MOXeT OBITh OpPraHM30BaHAa KaK B MHCbMEHHOH, TaKk MU B YCTHOH (opMme, HCTOIb3YeT
COYETaHHE METOJIOB ONPOCca U cOOECeT0BaHu);

- Habmwoenue (MPUMEHSETCS Ha YpPOKE-TIPAKTUKE U TOJpa3yMeBaeT OTCICKHUBaHHE (HOPMUPOBAHUS
YMEHHH, HABBIKOM H ITPUEMOB MTPUMECHECHHS TPAKTUICCKUX 3HAHUN ).

KPUTEPUU U HOPMBI OIIEHKU 3HAHUHN OBYUYAIOIIIUXCS

Ounenka pe3yabTaTOB BeleTcs Ha 0€30TMETOUHON OcHOBe. B KOHIlE KakI0i 4EeTBEPTH MPOBOIUTCS
MOHHUTOPHUHI' HMHTCJUICKTYAJIbHBIX HOCTH)KGHHﬁ. E)KCHGI[GJ'IBHO OPraHu3yroTCd BUKTOPUHBI U

MHTEJUICKTYaJIbHBIE IOCYTH, TIO3BOJIAIONINE TPOCIEANTh JMHAMHUKY U MIPUPOCT YMEHUH B 00JIACTH XUMUH.

IHPOT'PAMMA KYPCA

(1 u B HExemto; Bcero 34 4.)
Tema 1.Xumus B ueHTpe ecrecrso3Hanus (11 1)



Xumua kax yacmo ecmecmeosnarus. 1lpeomem xumuu. EctecTBO3HAHNE — KOMIUIEKC HayK o nipupoze. Hayku
o npupoze: ¢hrsuKa, Xumust, ononorus u reorpadust. [lonoxurensHoe U OTpULIATENIHHOE BO3ICHCTBIE YeIOBEKa Ha
IIPUPOTY.

[Ipenver xumun. Tena u BemectBa. CBOMCTBA BEIIECTB KaK WX MHAMBUAyaJbHbIC MpU3HaKkU. CBOKCTBA
BEILECTB KaK OCHOBA UX NIPUMEHEHHUS.

Memoowr uzyuenuss ecmecmeosnanus. HabmroneHne kak OCHOBHOM METOJ| MO3HAHHS OKPY’KaroIEero
Mupa. Y CI0BHS MPOBEACHNS HaOIFOIeH L. | MToTe3a Kak Mpe/onokeH e, O0BSCHSIOIIEE HITH IPEICKa3bIBAIOIICE
MpoTeKaHHe HaOII0JaeMOro siBieHHs. OKcrepuMeHT. JlaGoparopus. DKcrepuMeHT JabopaTopHBIA U
nomamHui. CriocoObl (UKCHPOBAaHMS PE3YJIbTaTOB 3KcnepuMmeHTa. CTpoeHHE IUIAMEHH CBEYH, CYXOro
TOPIOYEro, CHUPTOBKU.

Mooenuposanue. Mopemu kak aOCTpakTHbIE KOITUU M3y4aeMbIX OOBEKTOB U IpolieccoB. Mozaenu B
¢busuke. DnekrpodopHas MalMHa Kak a0CTpakTHasi MojAeidb MOTHUU. Monenu B Ouonorun. bruonoruueckre
MyJSDKU. Mozieny B XUMUU: MaTepuasibHble (MOZEIN aTOMOB, MOJIEKYJI, KPUCTAJLJIOB, allllapaToB U YCTAHOBOK) U
3HAKOBbIE (XUMUYECKUE CUMBOJIbL, XUMUUECKUE (POPMYJIIbI U YPABHEHHS).

Xumuueckas cumeonuxa. XUMAYECKUE CUMBOJIBL. VX HamucaHue, TMPOW3HOIICHHWE W WH(pOpMAIWS,
KOTOpYIO OHH HecyT. Xumuueckue hopmynbl. X Hanmucanue, mpousHOIIeHne MUH(OPMALIUS, KOTOPYIO OHU
HecyT. MHeKch! 1 Ko HUIIMEeHTHI.

Xumus u ¢uzuxa. YHUBEpCATBHBINA XapakTep MOJMOKEHUI MOJIEKYIISIpHO-KUHeTH4Yeckoil Teopuu. [Tonstus
«aTtom», «MOJIEKyNa», «woH». Kpucrammdeckoe cocrosHue BellecTBa. KpucTammdeckue pelerkd TBEpAbIX
BemecTB. nuddysus. BpoyHoBckoe nBrkeHue.

ArperatHoe cocTosiHME BelllecTBa. 1'a3000pa3Hble, KuiKue U TBepple BellecTBa. Kpucramuueckue u
amopdHbIe TBep/IbIe BellecTBa. PU3MYECKUE U XUMHUYECKHE SIBIICHHUS.

Xumua u eeoepagpus. T'eonorndeckoe CTpOSHHE IUIAHETHl 3eMIIS: SO, MaHTHA, JUTOochepa.
OJEMEHTHBI COCTaB TE€OJOrMYECKHX COCTaBHBIX YacTed IUIaHEThl. MUHEpalbl M TOpPHBIE IOPOIBIL.
Marmatrieckue 1 0caiouHble (OpraHMuecKre U HEOPraHn4ecKue, B TOM YHCIIe U TOPIOYNE) TOPOIbI.

Xumus u buonocus. XUMAYECKUN COCTaB KMBOM KIJIETKU: HEOpraHW4eckHe (Boja U MHHEpaJbHbIE
COJIN) U opraHuveckue (OeNKu, KUPBI, YTICBO/IbI, BATAMUHBI) BeriecTBa. [[pocThie U CIIOYKHBIE BEIIECTBA, UX
pOJIb B JKU3HENEATEILHOCTH OPraHM3MOB. buosoruueckas posb BoApl B KUBOH KieTke. Portocunres. Pomb
xjiopopuiuia B mporecce (oTocuHTe3a. buojornueckoe 3Hau€HHE KHUPOB, OEIKOB, APHUPHBIX Maced,
YIJIEBOZIOB M BUTAMMHOB /IS )KU3HEIEATEIbHOCTH OPTaHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IloHSTHE O KayeCTBEHHBIX pEAKLMAX KaKk O pPEaKIUsX,
BOCIIPUHUMAEMBIX OPraHOJICNITUYECKH: C TOMOIIBIO 3pEHUs, ClIyXa, OOOHSHUS. AHAIMTHUECKUH 3(QeKT.
OnpenensieMoe BEIIECTBO M PEaKTHB Ha HEro. BO3MOKHOCTh M3MEHEHHSI UX POJIM Ha TPOTUBOMOJIOKHYIO.

HemoHctparmu. 1. Komnekuust pasHbIX Teld W3 OJHOIO BEIIecTBA WIM MarepHana (Hampumep,
naboparopHas mocyna u3 crexna). 2. Komnmekus pazmuyuasix Ten win Gortorpaduii Ten U3 aTrOMUHUS IS
WJLUTIOCTPAIIMK UJIEU «CBOMCTBA — MpUMEHEHHe». 3- YueOHoe 000pyI0BaHKe, HCIIONIB3YeMOe MPH M3YYEeHUH
¢buzuku, Ouonoruu, reorpadpuu U xumuu. 4. OnekrpodopHas MamMHa B jAedcTBuM. 5. ['eorpaduueckue
Mozenu (rmobyc, kapra). 6. buonormueckue mojenu (MyJSDKHM OpPraHOB M CHUCTEM OpPraHOB pacTEHUH,
KUBOTHBIX U 4YeJjoBeka).7. Pu3nyeckue M XUMUYECKHE MOJEM AaTOMOB, MOJIEKYJl BEIIECTB U HX
KPUCTAJUTMUECKUX pemeTok. 8. OObeMHbIE W IIapOCTEP)KHEBBIE MOJENM MOJIEKYT BOJBI, YITIEKHCIOrO M
CEpPHHUCTOro ra3oB, MeTtaHa. 9- PacrpocTpaHeHue 3amaxa OJEKOJIOHA, TyXOB WM JI€30/I0paHTa Kak Mpolecc
muddysun. 10. OOpa3ubl TBEPIBIX BELIECTB KPUCTALTMYECKOro cTpoeHus. 11. Moaenu KpUCTalmn4ecKux
pemwerok. 12. Tpum arperatHbIx cocrosgHust Boabl. 13. IlepenvBaHue yriIeKMCIOro ra3a B CTakaH,
ypaBHOBeLIEHHbIH Ha Becax. 14. Kowiekiys KpUCTauIMuecKuX U aMOp(HBIX BEIIECTB U U3AEIUN U3 HuX. 15.
Komnnexmus MuHepanoB (J1a3ypuT, KOPYyHI, XaJbKOMUPUT, (paroopuT, ranut). 16. Komekuust ropHeIX Opoj
(rpaHuT, paznuuHble GOPMBI KAIBIMUTA - MEJ, MpaMop, U3BECTHSK). 17. Kosekuus: roprounx MCKOIMaeMbIX
(HedTh, KaMEHHBIH yroJb, cllaHlbl, Topd). 18. CrpToBas SKCTpaKIus XJI0poduiia U3 3eJeHBIX JIMCThEB. 19.
[pokanuBaHue CyxOii 3eJIeHH pacTeHril B My(enbHOM MeuH ISl KOJMYECTBEHHOTO ONPEISNICHISI MUHEPAIBHbIX
BenecTB B HUX. 20. KayecTBeHHas peakuysi Ha kuciopo. 21. KauecTBeHHast peakiysi Ha yIJIeKUCIbIN ra3. 22.
KauecTBeHHas peakiyisl Ha U3BECTKOBYIO BOLY.

JlaGopaTopHbie onbIThbl. 1. OnucaHWe CBOWCTB KHUCIOPOJA, YKCYCHOM KHUCIIOTBI, aJFOMUHUS. 2.
CrpoeHre TIaMeHH CBeYM (CHHPTOBKH, CyXoro roprodero). 3. HabmrogeHue OpOYHOBCKOTO JBIIKEHHS



YacTUYEK YEPHOM TYILM MOJ MUKpOCKonoM. 4. M3yueHue rpaHura ¢ mOMOIIbIO YBETUUUTEIbHOTO CTEKIIA. 5.
OOHapyxeHue Kupa B CeMeHax MOJACOMHEYHHKA M Trperkoro opexa. 6. ObHapyxeHue >(pUpHBIX Macel B
areLCUHOBOM Kopke. 7. OOHapyKeHue Kpaxmaa v Oelka (KJICHKOBUHBI) B MIICHUIHON MyKe. 8. OOHapykeHHe
YIJIEKUCIIOTO Ta3a B BBIBIXaEMOM BO3/IyX€ C MOMOIIIBIO U3BECTKOBOM BOBI.

JomanHuii 3xcniepuMenT. 1. MzrotoBnenue mozerneit Mosekyn u3 mwiactTiwivia. 2. Jnddy3us noHOB
nepMaHraHaTta kanus B Boje.3. M3ydenue ckopoctu muddy3un asposoneid. 4. Jluddy3us caxapa B Boze. 5.
OMBITHI ¢ MyCTON 3aKPHITON IJIACTHKOBOW OYTHUIKOH. 6. KonruecTBeHHOE OpeieieHne CoIep KaHusl BOJIbI B
CBeXel 3ereHu. 7. B3anmoelcTBiue ackopOMHOBOM KUCIIOTHI ¢ HozioM. 8. M3ydeHne cocTaBarnoiMBUTaAMUHOB H3
JoMalHel antedku. 9- OOHapyKeHue Kpaxmaia B IPOAYKTaX MATAHHS.

IIpakTuyeckasi padora 1. 3HakoMCTBO ¢ 1abopaTopHbIM 00opyaoBanueM. [IpaBuia 6e3omacHOCTH
npu paboTe B XUMUYECKOM KaOHHETe (J1a0opaTopun).

IIpakTuyeckasi padora 2. HaGmroxeHne 3a ropsiiieii cBe4oit. Y crpoiicTBo crimpToBky. [IpaBuiia paboThl
C HarpeBaTeNIbHBIMU ITPUOOpAMH.

Tema 2.
MarteMaTudeckue pacuerbl B XuMHuHU (9 4)

OmHnocumenvuvle amomuas u MmonekyisipHas maccol. IloHsitTne 00 OTHOCUTENBPHBIX aTOMHOW U
MOJIEKYJISIPHOM MaccaXx Ha OCHOBE BOAOPOIHOHM eauHuIpbl. OmnpezeneHne OTHOCUTEIbHOM aTOMHON Macchl
XMMUYECKUX OJIEMEHTOB TI0 Tmepuonuueckord Tabnume. Haxoxnenme mo Qopmyne BemecTsa
OTHOCHUTEJIbHOM MOJIEKYJISIpHOH Macchl KaK CyMMbl OTHOCHUTENIBHBIX AaTOMHBIX MAacC COCTaBJISIOIINX
BEIIECTBO XUMUYECKUX AJIEMEHTOB.

Maccoeas dons xumuueckoeo snemenma 6 ciodcHoM eeujecmse. TloHsTre o MaccoBoit mone -(W)
XMMUYECKOTO JIEMEHTa B CIIOKHOM BEIIECTBE M eepacuer mo ¢opmyiie BemecTBa. HaxoxmaeHue (GopmyIisi
BEILIECTBA 10 3HAUEHUSM MACcCOBBIX JI0JIEH 0Opa3yIOIINX €ro 3J1eMEHTOB (1711 2-4acoBOr0 U3y4YEHHs Kypca).

Yucmeie eewgecmea u cmecu. Tlonstre o ynctoM BeriecTBe U cMecH. CMmecH Tra3oo0pasHble (BO3AYX,
NPUPOJIHBIN Ta3), )kuakue (HedTh) U TBep/Ible (TOPHBIE MOPO/BL, KyTMHAPHbIE CMECH, CHHTETUYECKHE MOIOIIINE
cpencraa). CMecu TOMOT€HHBIE U TeTepPOTreHHbIE.

Obvemnas donst komnonenma 2azoeoti cmecu. TToHsTHEe 00 00BbEMHOM J10M1e (1) KOMIIOHEHTA Ta30BOM
cmecu. CocTaB BO3/IyXa v IIPUPOJHOro raza. Pacuer o0bemMa KOMIIOHEHTa ra30BOi CMECH I10 €ro 00BEMHOM 1071€,
1 Ha00OPOT.

Maccosas oons eewgecmea 6 pacmeope. Tlonstue o maccoBoit none (W) BeliecTBa B pacTBOpE.
PactBopuTens M pacTBOPEHHOE BEIIECTBO. Pacuer macchl pacTBOPEHHOIO BEILECTBA IO MAcce pacTBOpa U
MacCOBOM J10Jie paCTBOPEHHOI'O BEIIECTBA U APYTUE PACUETHI C UCTIOIb30BAHUEM 3TUX HOHATHH.

Maccoeas dons npumeceii. TIoHsITHE O YUCTOM BELIECTBE M pUMecH. MaccoBast 1oist (W) mpumecu
B oOpaslie ucxoaHoro BemectBa. OCHOBHOE BellecTBO. PacyeT Macchl OCHOBHOIO BEIIECTBA IO Macce
BEIIECTBA, COJEPIKAILErO ONPEACIECHHYI0 MAacCOBYK JOJII0 TPUMECEH, M Jpyrue pacuersl C
MCIOJb30BaHUEM ITUX MOHATHH.

Jemoncrpanuu. 1. Munepans! Kynput 1 TeHOpUT. 2. Oxcun prytu(Il). 3. Komnekiun pa3muasbix
BUJIOB MpaMopa U U3AeTuil (MU WUTocTpatuii u3aenuii) u3 Hero. 4. CMech pe4HOro U caxapHoro Iecka
u ux paznenenue. 5. Komrekums «Hedts u HedrempomykTe». 6. Kommekius OBITOBBIX cMeceit
(KyTMHapHBIE CMECH, CHMHTETHYECKHE MOIOIIUE CpE/ACTBa, IIAMIyHH, HAMUTKA M 1p.). 7. Jmarpamma
00BbEMHOr0 cocTaBa Bo3lyxa, 8. Jlmarpamma o0beMHOro cocraBa MpHUpogHOro rasa. 9- Ilpurorosnenue
pacTBopa ¢ 3aIaHHBIMH MacCOi M MacCOBOU JoJiel pacTBOpeHHOTO BemecTBa. 10. OOpasisl BEMeCTB U
MaTepHaJIOB, COAEPKAIIMX ONPEIEICHHYIO 0TI IPUMECEH.

JomamHunii 3kcnepumeHT. 1. M3yueHne coctaBa OBITOBBIX KYJWHAPHBIX M XO35SHCTBEHHBIX
cmecedl 1o atukeTkaM. 2. IIpuroroBineHue pacTBOpa COJIM, PacyeT MacCOBOM J0JM PacTBOPEHHOTO
BELIECTBA U OMNBITHl C MOJYYeHHBIM pacTBOpoM. 3- M3ydeHue cocraBa HEKOTOPBIX OBITOBBIX H
(dapmaleBTUUECKHUX MPENapaToB, COAEPKAIIMX OMPEIEICHHYIO JI0JII0 IPUMECEH, 10 UX ITUKETKaM.

IIpakTuyeckass padora 3- IlpuroToBieHue pacTBOpa C 3aJaHHOM MAacCOBOW JOJIeH
PacTBOPEHHOI'O BELIECTBA.

Tema 3.



SABaenns, npoucxoasmuec Bemecrsamu (11 4)

Paszoenenue cmeceu. lTlonatue o paslneneHun cMmeced W OYUCTKE BellecTB. HekoTopbie
IPOCTEHIITNE CIIOCOOBI Pa3/IeIeHUsl CMECEl: MPOCeHBaHKe, pa3ziesieHue CMeceid MarHUTOM, OTCTauBaHUE,
NeKaHTanus, HeHTpudyrupoBanue, pa3aeieHle ¢ TOMOUIbIO IETUTEIbHON BOPOHKH.

Qunvmposanue. PunprpoBaHue B 1a00paTopuu, ObITY U Ha pou3BoaAcTBe. DUIbTpaT.

Aocopoyus. Tlonstue 06 amcopouu u aacopOoeHTax. AKTHBUPOBAHHBIA YI0JIb KaK BayKHCEH TN
ancopOeHT, ero HCIOoJb30BaHHE BOBITY, Ha MPOU3BOJACTBE M B BOCHHOM Jelie. YCTpOMCTBO
NpOTUBOTA3a.

Jucmunnayus, Kpucmaniusayus u evinapueanue. JIUCTHMIUIALMSA KakK IPOLIECC BbIAEICHUSA
BEIECTBA U3 KUJKOU cmecu. [lucTuimnrpoBanHas Boja U oonacTtu ee npuMmenenus. [leperonka nedru.
Hedrenponykrel. dpakiroHHass MEeperoHKa XUAKOTO Bo3Ayxa. Kpucramnuzamnus W BBITAPUBAHHC B
nabopatopuu (KpucTaIu3aTopbl U ¢haphopoBbIe YAIIKW JJIsI BRIMTAPUBAHKS) U MIPUPOJIC.

Xumuyecxue peaxyuu. IIoHATHE 0 XUMUYECKONW peakIUM KaK MpOLecce NPEeBpaIleHUs OJHUX
BEILIECTB B JIpyrue. Y CIOBUS TEUEHUS U MPEKPALICHUS] XUMUYECKUX PEaKLHl.

Ilpusnaku xumuueckux peaxyuu. VI3MeHeHue uLBeTa, BbINAJEHHE OCaJKa, PACTBOPEHUE
0CaJIKa, BbIJICJICHUE ra3a.

Jdemoncrpanuu. 1. IlpoceuBanue cmecu MykHu U caxapHoro mnecka. 2. Paznenenue cmecu
MIOPOLIKOB CEpHI U keie3a. 3. Pa3nenenue cmecu NopouIKoB cepbl U niecka. 4. Paznenenue cmecu Bobl
W PacTUTEIBHOrO Maclia C T[OMOUIbI0 JAeNuTeabHON BOpoHKU. 5. Ilentpudyrupoanue. 6.
QunsTpoBanue. 7. PecnupartopHble Macku U MapieBble NMOBA3KU. 8. AICOpOUUOHHBIE CBONCTBA
AKTUBUPOBAHHOTO yriid. 9. CHiIMKareib U ero NpuMEHEHHE B OBITY W JErkod mpombinuieHHOCTH. 10.
[TpotuBoras u ero ycrpoictBo. 11. [lonyuyenne AUCTUITUPOBAHHOI BOJIBI C TOMOIIIBIO Ta00OpaTOPHOU
YCTAHOBKHU I IeperoHky xuakoctTen. 12. Komneknus «HedTs u HEGTenpoaykTe». 13. Paznenenne
CMecH TepMaHraHata M JuXpoMara Kalus crnocoOoM Kpucrannuszanuu. 14. Bsaumoneictue
MOPOIIKOB JXKejie3a U cepbl mpu HarpeBanuu. 15. [lomydeHue yriieKMCIOro rada B3auMOJIEHCTBHEM
MpaMopa ¢ KHUCIOTOM M OOHapyXeHHe ero C MOMOIIbI0 M3BECTKOBOW BoAbl. 16. Karamutumyeckoe
pa3iokeHue nepokcuaa Bojaopoaa (Karajlu3aTop — JUOKCHUA MapraHua). 17. @epmeHTaTUBHOE
pa3JIOKEHHE MEePOKCHJa BOJOPOJA C MOMOIIbI0 Karan a3bl. 18. KHCIOTHBIA OTHETYIIMTENb, €ro
YCTPOMCTBO M MNpuUHUHMN JedcTBusA. 19. Peakuus He#Tpanuzanuu OKpamleHHOro ¢eHoiranenHom
pacTBopa menouyn kuciaotoil. 20. BzaumoeiicTBue pacTBOPOB MEpMaHTraHaTa M JIUXpoMaTa Kajlus C
pactBopom cynbbura HaTpus. 21. Ilomyuenme ocanka ruapokcuna meau (I1) mnu ruppoxcunma
xkenesa(lll) peakumeit oOmena. 22. PacTBopeHHe MOTYyUYEHHBIX OCaIKOB THIPOKCHUJIOB METAJIIOB B
kucinore. 23. ITlomydeHue yrJeKHCIOro rasa B3aMMOJCIHCTBMEM pacTBOpa kapOoHaTa HaTpusi ¢
KUCIIOTOM.

JlaGopatopuble onbIThl. 1. HM3roroBnenue ¢unbTpa U3 (GUIBTpOBaIbHON Oymaru uiIu
OymaxkHoi canderku. 2. 3yueHne yCcTpolCTBa 3a)KUTATKH U €€ MIIaMEeHHU.

Jomamuuii 3xcnepumeHT. 1. Pa3geneHue cMmecu Cyxoro MoOJIOKa W PEYHOIro IMecka. 2.
N3roToBnenue mapieBoil MOBSA3KU KaK CpPEACTBAa MHIAMBHUAYAJbHOW 3alIUTHl B MEPUOJ SIUJIEMHHU
rpunma. 3. OTcTanBaHue B3BECH MOPOIITKA JJIsI YUCTKU TTOCY/IBI B BOJIC U €€ JIeKaHTaus. 4. AncopOrust
AKTUBUPOBAHHBIM yTiieM KPacsIIUX BEIIECTB MEMCHU-KOIBI. 5. AncopOuust KyKypy3HBIMH TallOUYKaMu
mapoB Maxyuywx BemecTB. 6. M3ydeHune cocraBa M MPUMEHEHHUS CUHTETHYECKUX MOIOIIUX CPEJICTB,
COJIEpIKAILUX HH3UMBI. 7. PaznokeHue cMecu MUThEBOM COABI M CaXapHOW MyJIphI MPU HArpEeBaHHU. 8.
PactBopenue B Boze Tabnerku acnupura YIICA. 9. [IpuroToBneHne u3BeCTKOBOM BOJBI U OMBITHI C HEH.
10. BzanmoeiicTBrue pacTBOpa epMaHTaHATa Kallusl C aCKOPOMHOBOM KHUCIOTOM.

IpakTnyeckas padora 4 (oMaIrIHUi SKCIIEPUMEHT). BeIpanuBanne KPUCTAIIIOB COJIH.

IIpakTHyeckast padora S. OuncTka NIOBapEHHOU COJIH.

[Tpaktuyeckas padora 6 (qomamHuii sxcepuMenT). Kopposus Meramios.

Tema 4.

Pacckaspl mo xumuu (34)

Yuenuueckas konghepenyus « Boioarowuecs pycckue yuenvie-xumuxuy. JKu3Hp U 1eITEIbHOCTD
M. B. Jlomonocoga, /I. 1. Menneneesa, A. M. bytiepona.
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Konxypc coobwenuii yuawuxca «Moe nobumoe sewjecmsoy. OTKpBITHE, NTOJyYCHUE U 3HAUCHUE
BBIOPAaHHBIX yYalIUMUCS BEILECTB.

Koukypc yuenuueckux npoexmos. ViccnenoBanusi B 001aCTH XUMUYECKUX peakiuii: porocunres,
TOpPEHUE U MEJUICHHOE OKHCIIEHHE, KOPPO3Usl METAJNIOB U CIIOCOOBI 3alllUThl OT HEe, IpYrue peakiuu,
BBIOpaHHBIE yUALTUMUCA
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YYEBHO-TEMATHYECKHWH IVIAH

No Tema KonnuectBo yacoB DNeKTpOHHBIE 00pa30BaTEIHHBIC
pecypcesl
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1. | XuMus B 1ieHTpe 11 https://nsportal.ru/shkola/khimiya/libra
€CTECTBO3HAHMSI ry/2019/01/25/urok-himii-7-klass-
himiya-v-tsentre-estestvoznaniya
2. | Maremarnueckue 9 https://urok.1sept.ru/articles/412236
PacCuCThl B XUMHUHU
3. | SBnenus, 11 https://nsportal.ru/shkola/khimiya/libra
POHUCXOSAIINEC ry/2015/10/24/razrabotka-uroka-po-
BEIICCTBAMHU teme-yavleniya-proishodyashchie-s
4. | Paccka3sbl 0 XUMHUH 3
(39)
Hroro 34
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YUYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

1.0.C.I'abpuensan.  IlporpaMmma  BBOAHOTO  Kypca  XMMHM 7  KJacc.
[IponeneBTrueckuii kypc -M.: [Ipoda, 2014,

2.0.C.I'abpuensH, I'.A.Illunapega. Meroauueckoe nocooue K
nponenesTuueckoMmy kypcy O.C.I'abpuensina, U.I'.OctpoymoBa, A.K.Axne6ununa
«Xumus. BBogusbiit kypc.7 knace»- M., JIpoda, 2010.

3.0.C.TI'abpuensa, W.I.OctpoymoB, A.K.AxneOunuH. «Xumus. BBoanbIi
Kypc.7xmace».- M., llpoda, 2017.

4.0.CTabpuensa, ['.A.lllumapeBa  Pabowas Tetpaap 7 KI. K Yy4eOHHKY
O.C.I'abpuensina «Xumusi. BBoansiii kypc. 7 kinace»-M., poda, 2017.
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