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IInanupyemMble pe3yJIbTaThbl OCBOCHHS NpeaIMeTa

JINYHOCTHBIMH Pe3yaIbTATAMM H3y4EHHUsS NPEIMETHOrO0 Kypca «BBeleHue B XHUMHUIO»

ABJIIFOTCA CJICAYIOIIUC YMGHI/IH:

OCO3HaBaTb CAMHCTBO W HCJIOCTHOCTH OKPYXKAOMICITO MHUpPA, BO3MOXHOCTH €TI0
IM03HABACMOCTHU U O0BICHUMOCTH Ha OCHOBE JOCTIDKEHUI HayKH,

IOCTCTICHHO BLICTpAUBATH COOCTBEHHOE EJIOCTHOEC MHUPOBO33PCHHE: OCO3HaBaThb
HOTpC6HOCTB U TOTOBHOCTH K CaMOO6pa30BaHI/IIO, B TOM 4YHCJIC U B paMKax
CaMOCTOSTEIbHON AEATEILHOCTH BHE IIKOJIHI;

OLCHUBATL JKU3HCHHBLIC CHUTyallUM C TOYKU 3PCHUA 0e30I1acHOTO 06pa3a KHN3HHU H
COXpaHECHUs 310POBbA,

OLICHUBATh PKOJIOTUYECKUM PHUCK B3aMOOTHOIIICHUH YeI0BEKa U MpupoAbl.
q)OpMI/IpOBaTB 9KOJIOTHYECKOE MBIIIICHHUE. YMCHHME OLICHUBATH CBOIO JCATCIBLHOCTH M
MOCTYIKH OAPYTUX oAl ¢ TOYKHU 3pCHHUA COXPaHCHUA Oprncafomeﬁ CpCAbl - rapaHTa
KH3HH U 6J1arononyq1/1$[ JIIoJIei Ha 3eme.

MeranpeAMeTHBIMH pPE3YJIbTaTAMH HM3Yy4eHUsI Kypca «BBeneHue B XUMHUIO» SBIISIETCSA
(dbopmMHUpoBaHUE YHUBEPCAIBbHBIX yueOHbIX AericTBuil (VY ]I).

Peeviamuenvie YVII.

CaMOCTOSTENIbHO OOHapyKuUBaTh U (hopMyIMpoOBaTh yuyeOHYIO MpoOsieMy, ONpeaeisTh
1eJIb Y9eOHOM 1eATeIbHOCTH,

BBIJIBUT'aTh BEPCHM peIIeHUs] MpoOIeMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTaT, BHIOMpAThH
U3 MPEUI0KEHHBIX U MCKaTh CAMOCTOSTEIBHO CPEACTBA JOCTHKEHUS 1IN,

COCTaBIIATH (MHAMBUIYaIbHO WM B TPYIIIE) IUIAH PEILICHUS TIPOOIIEMBI,

paboTasg mo IUIaHy, CBEpATh CBOM [JEHCTBHA C LENbIO U, NPH HEOOXOJAMMOCTH,
UCTPABJIATH OIIUOKH CAMOCTOSITENIBHO;

B JIMAJIOTE C YYUTENEM COBEPIICHCTBOBATh CAMOCTOSITEILHO BhIPAOOTaHHBIE KPUTEPUU
OLIEHKH.

Tloznasamenvuvie YYJ/I.

aHaJIM3UpPOBaTh, CPaBHMBATH, KiacCUPUIMpPoBaTh M 0000maTe (akThl U SBICHUSL.
BBISBAATD IPUYMHBL U CIIEACTBUS MPOCTHIX SIBICHUH.

OCYIIECTBIATh CPaBHEHHE, KIACCU(PHUKAINIO, CAMOCTOATENIbHO BHIOMpas OCHOBAaHUS U
KPUTEPHH [T YKA3aHHBIX JIOTHYECKHUX OTEpaIuii;

CTPOUTH JIOTUYECKOE pPACCYXJEHHE, BKIIOYAIONIEE YCTAaHOBIEHHE MPUYHHHO-
CJIC/ICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMAaTUYECKHE MOJIEIM C BBIJECJICHUEM CYIIECTBEHHBIX XapaKTepUCTHK
o0beKTa.

COCTaBIISITh TE3HCHI, PA3IMYHBIC BUJIBI TUIAHOB (IIPOCTHIX, CIOKHBIX H T.II.).
npeoOpa3oBbIBATh MH(POPMAIIMIO M3 OJJHOTO BH/A B APYToii (TaOMUILy B TEKCT U IIp.).
YMETh ONPENENATh BO3MOXHbBIE HUCTOUHMKHM HEOOXOJMMBIX CBEAEHUH, MPOU3BOAUTH
MOMCK MH(OpPMAIINHU, AaHATU3UPOBATh U OLIEHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamueuvie YY1




CaMoCTOSITeIbHO OPraHU30BBIBATh YU€OHOE B3auMoJieicTBHE B rpyiie (OmpenesisTs olme
LEJIH, PACHPEACIISATh POJIH, JOTOBAPUBATHLCS IPYT C IPYTOM H T.]1.).

IIpenmMeTHBIMHU pe3yIbTaTaMM U3YUEHUs IPEAMETA SABIISAIOTCA CIEAYIOIINE YMEHHUS !

® OCO3HAHHUEC POJIM BCIICCTB!:
- OIIPEACIIATh POJIb PA3JIMYHBIX BEIICCTB B IPUPOJIC U TCXHUKCE,
- OOBSCHSATH POJIb BEIICCTB B UX KPYTI'OBOPOTC.
® PACCMOTPCHHUC XUMHUYCCKUX IIPOLICCCOB:
- IPUBOJUTH IIPUMEPhI XUMHYCCKHUX IIPOIICCCOB B IIPHUPOIEL,
- HaXOAUTb YCPThI, CBUACTCIILCTBYIOIINC 00 06H_II/IX MMpU3HaKaX XUMHWYCCKHUX MMPOUCCCOB U
HX pa3jinuuiax.
® IICIIOJIb30BaHHE XMMHUYECKUX 3HAHUU B 6LITy:
— OOBSCHATH 3HAYCHHUE BEILIECTB B KU3HU U XO3SHCTBE YEIOBEKA.
® OOBICHATH MHDP C TOYKH 3pPCHUS XUMUH .
— NePpCUHUCIIATh OTIIMYUTCIIBHBIC CBOMCTBAa XMMHYECKHX BEIIIECTB;
— pa3nu4aTb OCHOBHBIC XUMHUYCCKHUE ITPOLICCCHI,
- OIIPEACISITH OCHOBHBIC KJIACChl HCOPIraHUYCCKUX BECIICCTB,
- HIOHUMATb CMBICJII XUMHUYCCKHUX TCPMHUHOB.
® OBJIaJCHHUEC OCHOBAMM MCTOJIOB IIO3HAHUS, XapaKTCPHBIX JJI €CTCCTBCHHBIX HAYK:!
- XapaKTCpU30BaATb MCTO/bI XHMHUYECKOH HAayKH (Ha6J’IIOI[eHI/Ie, CpaBHCHHEC, SKCIICPUMCHT,
I/I3MepeHI/Ie) M UX POJIb B TIO3HAHUU IPUPObI,
- HPpOBOAUTH XUMHUYCCKUC OIBITBI U SKCIICPUMCHTBI U OOBSCHITH UX PE3YyJIbTaThI.
¢ YMCHHUC OLICHUBATDH IMOBCACHHUC YCIIOBCKA C TOYKU 3PCHUA XUMHYECKOH 0€30IaCHOCTH 110
OTHOIIICHHUIO K YEJIIOBCKY M MPUPOIEL:
- HCIIOJIB30BaTb 3HAHUA XUMHUU IIPU CO6J'II-O,Z[CHI/II/I MpaBHJI HCIIOJIB30BAHUSA OBITOBBIX
XHUMHUYCCKUX IIPECIIapaToB,
— pa3jinvaThb OMACHBIC U Oe301acHbIe BCIICCTBA.

I[lnannpyemblie pe3yJbTaThbl 00yUeHUS
Y4eHHK HAy4YHTCH:
® OMUCHIBATh CBOMCTBA TBEP/IBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BHIICISSA UX
CYILIECTBEHHbBIE TPU3HAKY;

* XapaKTepU30BaTh BEUIECTBA 110 COCTABY, CTPOCHUIO U CBOMCTBAaM, yCTAHABJINBATh
[IPUYMHHO-CIICICTBEHHBIE CBSI3U MEXAY JAaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

* PaCKpbIBATH CMBICI OCHOBHBIX XUMHYECKUX ITOHITUI «aTOM», «MOJIEKYJIa», KXXUMUYECKUI
3JIEMEHTY, KIIPOCTOE BEILLIECTBO», «CJI0KHOE BEUIECTBO», KCTENEHb OKUCICHUS», UCTIOJIb3YsI
3HAKOBYIO CUCTEMY XUMUHU;

* n300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (DOPMYIT U CYIITHOCTH
XUMHUUYECKUX PEAKIIUHI C IIOMOLIBI0 XUMUYECKUX YPABHEHHI;

* BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAKKE
MAaCCOBYIO JOJIKO XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUSAX IS OLIEHKU UX MMPAKTUYECKOMN
3HAYHUMOCTH,;

* CPaBHMBATH 10 COCTABY OKCU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;



* MPOBOJIUTH HECIIOKHBIE XUMUYECKUE OMBITHI ¥ HAOIIOICHUS 32 U3BMEHEHHSIMU CBOCTB
BEIIECTB B MPOIleCcCe UX MPEBPAIICHUH; COOMIOAATh IPaBUia TEXHUKHA OE30MaCHOCTH IPU
MPOBEICHUU HAOIIOCHUIA U OTIBITOB;

Y4YeHUK MOJYy4YUT BO3MOKHOCTH HAYYHMThCS:

® [PUBOJAWUTH IPUMEPHI BEIIECTB U TEJ U3 MOBCEIHEBHOW KU3HHU,

® XapaKTepU30BaTh BEIIECTBA, OMKICHIBASI UX CBOWCTBA,

® IPOBOJUTH MPOCTEUIITNE HCCIIEAOBAHMUS BEIIECTB; CPAaBHUBATH CBOICTBA

® BEIIECTB.

® OTIMYaTh PUIUYECCKHUE SBICHUS OT XUMHUYECKUX SIBJICHHIA;

e 3aMHCHIBATh 3HAKH JBAJIATH XUMHYECKUX DIIEMEHTOB M HA3LIBATh UX;

® OMpEeIeNsITh 3HAU€HHUE OTHOCHTEIHLHOW aTOMHON MacChl XUMUYECKOTO

® DJIEMCHTA.

® OmpenessTh XapaKTep XUMUUYECKOTO dJIEMEHTA 0 €r0 MOJIOKEHHIO B

® TCPUOJUYECKON CHCTEME XUMUYECKUX JIEMEHTOB /METaIUT UK HEMeTasll/;

® yCTaHaBIMBATh MPUHAAJICIKHOCTH CIOKHBIX BEIIECTB K OMPEIEICHHBIM

e KJIaccaM IO UX COCTaBy;

® COCTaBJISITh XUMHUECKHE (DOPMYIIBI IO U3BECTHOM BaJIGHTHOCTHU AJIEMEHTOB,

®  BBIYHUCIATH IO XUMUYECKUM (DOpMyTIaM OTHOCHUTEIBHYIO MOJIEKYIISPHYIO

e Maccy;

e y3HABaTh XMMHYECKUE SIBIICHUS B TIPUPO/IE U MIOBCEAHEBHON KHU3HHU,

® OOBSICHITH CYIIIHOCTh 3aKOHA COXPAHEHHS MAacChl BEIIECTB;

® YUTaTh YPaBHEHUS XUMHUYECKUX PEAKIIUN; OMPEENISITh TUIl XUMHUECKON

® PEaKIUU, COCTABIATh YPABHEHHS PEaKIUi TOPEHUS MMPOCTHIX BEIIECTB.

® pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTD, UCIIOJIb3Ys CPECTBA YCTHOM H
MMCbMEHHOW KOMMYHHKAIUH TpU paboTe ¢ TEKCTaMH Y4eOHUKA U JOTIOTHUTEILHON
JTUTEPATYPOH, CIIPABOYHBIMH TAOIUIIAMU, MPOSIBISITH TOTOBHOCTH K YBRXKCHUIO MHOM
TOYKH 3pESHUS IPH 00CYKICHUH PE3yJIbTaTOB BHITIOJTHEHHON PabOTHI,

® TPaMOTHO 0OpamaThCs C BEMIECTBAMH B TTOBCEIHEBHOM JKU3HH,

® 0CO3HaBaTh HEOOXOAMMOCTH COOJIOICHUS TIPABHII IKOJIOTUYECKU 0€30M1aCHOTO
MOBEACHUS B OKPYXKAIOIICH MPUPOTHOM Cpee;

® [IOHUMATh CMBICT U HEOOXOAMMOCTb COOTIOACHUS MIPEANUCAHUH, TPE/IaraeMbIX B
WHCTPYKIUAX 110 UCTIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOW XHUMUH U JP.;

® ICIOJIB30BATh MPHUOOPETEHHBIC KIFOUEBBIE KOMIIETEHTHOCTH TIPU BHITIOJTHEHHUH
HCCIIEIOBATENbCKUX MPOEKTOB 0 U3YUEHHUIO CBONCTB, CIOCOOOB MOTYYCHHUS U
pacrno3HaBaHUsl BEIIECTB;

® pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTD, UCIIOJIb3Ys CPEICTBA YCTHOM H
MMCbMEHHOW KOMMYHHKAIUH TpU paboTe ¢ TEKCTaMH Y4eOHUKA U JOTIOTHUTEIbHON
JTUTEPATYPOH, CIIPAaBOYHBIMH TAOIUIIAMU, MPOSIBISITH TOTOBHOCTH K YBRXKCHHUIO MHOMN
TOYKH 3pESHUS IPH 00CYKIEHUH PE3YyIbTaTOB BHITIOJHEHHON PabOTHI.

B nanHo# mporpamme peain3oBaHa Uesl PAHHETO CUCTEMATHYE€CKOTO U3YUEHUSI XUMUU HE
B KaueCTBE COOCTBEHHO MPOMEACBTHKH, a KAK COCTABHOM YacTH Kypca XUMUH,
c(hOpMHUPOBAHHOTO 3a CUET NIEPEHECEHUS YacTH y4eOHOTO MaTepuana u3 Kypca 8 kiacca B 7-0OH.
DTO0 MO3BOJIUT YMEHBIIIUTHh HHTEHCHBHOCTh MPOX0XKACHU MaTepuana B 8-9 kitaccax u co3gact



MPOYHYIO 0a3y 3HaHUH B YCIOBHUSIX COKpAIeHUs1 00bEMa YacOB HA M3YUYEHUE XUMHH B CTapIIeh
U IpOoQHILHOH IIKOJIE.

Hauano n3y4yeHus XxuMuu B 7 Kjacce HaIpaBJIEHO Ha PEllICHHE HECKOJIbKUX 3a/au:

] co3xaHmMe yCJI0BHI U pa3BUTHUS II0O3HABATEIILHOIO HHTEpECA K IIPEAMETY;

[] mocTeneHHoe YCBOCHHUC CIIOKHBIX 0a30BBIX XMMHUYECKUX MMOHSTHH;
[] moBBIICHHE YPOBHA XUMHWYCCKOTO O6pa3OBaHI/IH B IIKOJIC,

"] paHHAs npodopHUEHTAIHS

B npenmeTHOM Kypce ydariuecs 3HaKOMSTCS ¢ COCTaBOM M KilacCU(UKalueil BelecTs,
paccMaTpUBAaIOT CMECH BEILECTB U UX BUBI, U3Y4alOT CIIOCOOBI pa3ielieHus] cMeceil Ha OCHOBE
(bu3nUYeCcKUX CBOMCTB 00pa3yIoLIMX 3TH CMECH KOMIIOHEHTOB. boubiioe 3HaueHue yaensercs
HaBBIKaM pelIeHNs pacyE€THBIX 33/1a4, Ha 4TO 0OBIYHO B Kypce 8-9 Kilacca He XBaTaeT yuyeOHOTO
BpeMmeHu. TakuM 00pazoM, MpeaIMETHBIM Kypc XMMHH 7 KJlacca peajiu3yeT 3HAaYuTEeNIbHYIO 4acTh
MIEPBOrO dTana U3y4eHHs] XUMUH.
Kypc noctpoen Ha uaee peanusanuyi MEXIPEIMETHBIX CBSI3€H XUMHUU C IPYTUMHU
€CTECTBEHHBIMH TUCLUIUIMHAMH, BBEIEHHBIMH B 00yUYeHHE paHee UM MapalieNbHO ¢ XUMUEH, a
IIOTOMY ITO3BOJISIET AKTYAJIU3UPOBATH XUMHUECKNE 3HAHUS yYaIUXCs, MOJy4EHHbIE HAa YPOKax
PUPOIOBEICHHS, ONOIOTHH, Teorpadguu, GU3UKU U JPYruX HayK o mpupoje. Takas
MEXIIpeIMEeTHAs HHTETPaLUs ClI0COOCTBYET (POPMHUPOBAHUIO €AMHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUpPa YK€ Ha HAYaJIbHOM JTale U3y4eHHUs] XUMUU.
B cooTBeTcTBUU ¢ TpeOOBaHUSAMH rOCYIapCTBEHHOT'O 00pa30BaTeIbHO CTaHAApTa B Kypce
MOAYEPKUBAETCS, UTO XUMMSI — HayKa IKcIiepuMeHTanbHas. [loatoMy paccmarpuBarotes Takue
METOJI0JIOTMYECKHE MOHATUS YIeOHOTr0 IpeAMEeTa KaK SKCIIEpUMEHT, HaOII0IeHHEe, U3MEPEHHE,
OINMCaHKe, MOJCTUPOBAHKE, TUIIOTE3a U BBIBOJ. IIpeycMOTpeHO BhINoNHEeHHE Ja00paTOPHBIX U
JIEMOHCTPAIIMOHHBIX OIBITOB, MMPAKTUUECKUX PadOT, B TOM YHUCIIE U B KAYECTBE JIOMAIITHETO
HKCHEPUMEHTA JJIs1 0CO00 3aMHTEPECOBAHHBIX YUaIIUXCS.

IIpennaraemslii mpeaMeTHbIN Kypc «BBenieHre B XuMuio» paccuntad Ha 34 yaca. /laHHbIHA
KypC MpeHa3HavyeH AJIs POBEICHUS 3aHATUH C yJallMMUCS / KIacCOB.
CoaepikaHue npeIMeTHOI0 Kypca
I'naBa |. XuMus B ueHTpe ecTeCTBO3ZHAHUS

Xumus Kak 4yactb ecrectso3Hanusd. [Ipeamer xummm.

EctecTBO3HaHME — KOMIUIEKC HAayK O Mpupoje: (GU3MKU, XMMHM, OMOJIOTUU U reorpaduu.
[TonoxurenbHOE U OTPULIATEIBHOE BO3ACHCTBHE YenoBeka Ha npupoxay. [Ipeamer xumuu. Tena
n BemecTa. CBOICTBA BELECTB KaK MX WHAMBHUIyalbHble IpU3Haku. CBOICTBA BELECTB Kak
OCHOBA UX IPUMEHEHHUS.

Metoabl u3ydyeHusi ecrecTBO3HaHus. HaOmiogeHue Kak OCHOBHOW METOJl IO3HAHUS
OKpYXKaroIllero Mupa. YcIoBHS MNpoBeAeHUs HaOmojeHus. ['umortesa Kak IpennoiosKeHHe,
oOBsICHAIONIEE WM Tpe/CKa3bIBalOIIee MPOTEKaHHE HAOII0aeMOro SIBJICHUS. ODKCIIEPUMEHT.
JlaGopaTtopus. OKcHnepuMeHT JlabopaTopHbli M jgomamiHui. CrnocoObl  (UKCUPOBaHHS
pe3yabTaToB KCnepuMeHTa. CTpoeHue IIaMEHHU CBEUH, CYXOI'0 TOPIOYET0, CIIUPTOBKHU.



IpakTnyeckas pa6ora «3HAKOMCTBO C J1a0OPaTOPHBIM 000OpyAOBaHHEeM. [IpaBuiia TEXHUKH
0€30MacHOCTH MU PabOTe B XUMHUYECKOM KabuHeTe (;1abopaTopun)».

IIpakTuyeckas padora «HaOmromeHue 3a ropsiedl cBeuoil. YCTPOWCTBO CHHPTOBKH.
[IpaBumna paboThI ¢ HarpeBaTeIbHBIMU IPUOOPAMU.

MopeaupoBanue. Mojenu Kak aOCTparMpoBaHHbIE KOMHMHM HU3y4aeMbIX OOBEKTOB U
nporeccoB. Mozaenu B ¢usuke. OnekTpodopHas MalImHa Kak abcTparMpoBaHHAs MOJIEINb
MoJIHUM. Mozenu B Ouonoruu. buonornueckue mMymspku. Monenu B XMMHUU: MaTepuajbHbIE
(Mosienu aTOMOB, MOJIEKYJN, KPHCTAJUIOB, allapaToB M YCTAHOBOK) W3HAKOBBIC (XMMUYECKHE
3HAKH, XUMUYECKHE (OPMYIIBI 1 XUMUYECKUE YPaBHEHUS).

XumMuyeckass CHMBOJMKA. XUMHU4Yeckue 3Hakd. MX oO0o3HaueHHWe, NPOU3HOLIEHHE U
uHpopMaIus, KOTOPYIO OHU HecyT. Xumudeckue popmyisl. X 0603HaueHNE, MPOU3HOIIEHUE U
uH(popMalys, KOTOPYIO OHU HecyT. HIEKCHI M KO PHUIIMEHTHI.

Xumuss M (u3dnKa. YHUBEpPCAIbHBIM XapakTep IOJOKEHUM MOJIEKYJISPHO-KMHETUYECKON
Teopun. IloHATHS «aToM», «MoOJleKyna», «HOH». KpHCTalIM4ecKoe COCTOSHHE BEIIECTBA.
Kpucrannuueckue perietku TBepabix BeuiecTs. Auddysus. bBpoyHoBckoe nBrxkeHuHE.

AFpeFaTHbIe cocTosHusl BemecTBa. l[lonHsaTuHe 00 arp€raTHOM COCTOSSHUM BCIICCTBA.
Fa3oo6pa3HHe, KUIKHUC U TBECPABIC BCIICCTBA. KpI/ICTaJ'IJ'II/ILICCKI/IC n aMOp(I)HBIC TBCPABIC
BellecTBa. PU3NYECKUE U XUMHYSCKUE SIBJICHUS.

Xumus u reorpagus. ['eonorndeckoe CTpoeHHe TIAHETH 3eMIISL: AP0, MaHTHS, JUTOChEpa.
DJIEMEHTHBI COCTaB T'eOJOTUYECKMX COCTaBHBIX YacTel IUIaHeThl. MUHeEpanbl M TOpHbBIE
nopozpl. Marmaruueckue W ocanouyHble (OpraHMYecKHe M HEOpraHWYecKue, B TOM YHUCIEe U
rOproYHe) MOPOIbI.

Xumusi u OHoorusi. XMMUYECKHI COCTaB KHMBOHW KIICTKH: HeopraHuueckue (Boma H
MHUHEpaJIbHbIE COJHM) M oOpraHudeckue (OenkW, >KUpPBI, YIIIEBOJbI, BUTAMHUHBI) BEIIECTBA.
IIpocThie U CIIOKHBIE BEIIECTBA, UX POJb B )KU3HEAEATEIbHOCTH OPraHu3MoB.  buonoruueckas
poJb BOJIBI B kMBOH KieTke. PotocunTe3. Ponb xnopodunna B porocunrese. buonornuyeckoe
3HAa4YeHUE KHUPOB, OCNKOB, F3PUPHBIX MacCel, YrJIeBOJOB U BUTAMHUHOB JJIS JKU3HEICSTEIbHOCTH
OpPraHU3MOB.

KauecTBenHble peakuuu B XuMuM. [IoHATHE 0 KaYECTBEHHBIX PEAKIUAX KaK O PEaKIIMsIX,
BOCIIPUHUMAEMBbIX OPTaHOJICNITHYECKHA C MOMOIIBIO 3PEHHUs, CIyXa, OOOHSIHHS. AHATUTHYECKUN
s dext. OnpenensieMoe BEIIECTBO W PEAKTUB HAa HEro. BO3MOXKHOCTH M3MEHEHUS pPOJHU Ha
MPOTHUBOMNOJIOKHYI0. PacmpocTpaHeHre 3amaxa OJIEKOJIOHA, JyXOB WM JI€30/I0paHTa Kak
npouecc upPy3um.

JemoncTpanuu. Koyutekius pa3HbIX Tell U3 OJHOTO BEIECTBAa WIIM Marepuana (Hampumep,
crexia — JaboparopHas mocyna). Kosnmekims pasauyHbIX Ted wid (ororpaduid Tenm us3
IIOMUHUS JJI WUIIOCTPAllMd WU «CBONCTBA — IpPUMEHEHHUe». YuebHoe 000opyaoBaHMUE,
UCIOJb3yeMOe MpH H3y4yeHUU (U3MKHM, Ouosioruu, reorpaduu U XUMHUU. DIEKTpodopHas
MamuHa B jaedctBuu. [eorpadumueckne monenu (rmoOyc, kapra). buonormyeckue monenu



(MyJSDKM OpPraHOB M CHUCTEM OpPraHOB DPACTCHWi, JKMBOTHBIX M 4YeloBeka). Dusnmyeckue u
XMMUYECKHE MOJIEIM aTOMOB, MOJIEKYJT BELIECTB M MX KPUCTALIMUECKUX pemeTok. O0beMHbIe 1
LIapOCTEPAKHEBBIE MOJIEIM BOJBI, YITIEKUCIOTO M CEPHUCTOrO Ta3oB, MeTaHa. PacmpocTpanenue
3araxa OJIEKOJIOHA, JYyXOB HJIM JIe30/I0paHTa Kak mpouecc auddysuu. OOpas3ibl TBEpAbIX
BELIECTB KPUCTAJUIMYECKOTO CTPOEHUs. MoJenn KpUCTAIUIMUECKUX PEIIETOK. TpHU arperatHbixX
cocTosHus BOAbl. «llepenmuBaHue» YIIEKUCIOTO rasa B CTaKaH Ha YPaBHOBEIIECHHBIX BECax.
Konnekius kpucTaqinueckux 1 aMop(HbBIX BEIIECTB U U3AeIHi n3 HuX. Komnekius MuHepaaos
(ma3yput, KOpyHH, XanbKomupur, (arooput, ramur). Komutekuus ropHbIX mopoxa (TpaHHMT,
pa3nuuHble (OPMBI KalIbIIUTAa —MeJ, MPaMop, M3BECTHSK). KOJIEKIMs roproYrx MCKOMaeMbIX
(He(Th, KaMEHHBIH yrouib, cilaHubl, Topd). CrmpTOoBas AKCTPAKLUS XJIOPOPHIUIA U3 3ETCHBIX
muctheB. KauecTBeHHas peakius Ha Kuciaopoi. KauecTBeHHas peakius Ha YIVIEKHCIBIA Tas3.
KauecTBeHHas peakuiys Ha U3BECTKOBYIO BOLY.

JlabopaTopHbie onbIThl. OnucaHue CBOWCTB KHUCIOPOAA, YKCYCHOW KHCIIOTBI, aJIFOMHHHMSL.
CtpoeHue miaaMeHu (CBe4d, CIIMPTOBKH, CYXOTrO roproyero). M3roroBineHue mMozeneld MOJEKYI
XMMUYECKUX BEIECTB U3 IiacTuinHa. HalmoneHrne 6poyHOBCKOTO ABMXKEHHS YaCTUUEK YEPHOM
Tyl TOJX MHKpockonom. M3ydeHne rpaHuTa € TNOMOIIBIO YBEIMYUTEIBHOIO CTEKIIA.
OOHapyxeHHe XUpa B CEeMEHax MOJICOJHEYHHKa M rpenkoro opexa. OOHapyxkeHHe 3(UPHBIX
Macen B aneiJbCHHOBOH Kopke. OOHapyxeHHe Kpaxmana U Oenka (KICHKOBHHBI) B MIICHUYHON
Myke. [IponyckaHne BbIABIXaEMOIO BO3yXa YEPE3 U3BECTKOBYIO BOJY.

I'nasa ||.MaTremaTuka B XuMuu

OTHocUTeIbHbIE ATOMHAS U MOJIeKYJIsipHasi Maccebl. [loHsATHE 00 OTHOCUTEIBHON aTOMHOM
U MOJIEKYJSIPHOM Maccax Ha OCHOBE BOJOPOJHOM eauHuubl. HaxoaeHue OTHOCHUTENIBHOU
aTOMHOM MacChl XMMHUYCCKMX dJeMeHTOB Mo Tabmuue J[. M. Menneneea. Haxoxaenue
OTHOCHUTENILHON MOJEKYISIPHOW Macchl Mo (opmyse BeHIecTBa KaK CYMMbI OTHOCHTEIBHBIX
aTOMHBIX MacC, COCTABJISIONINX BEIIECTBO XMMHUECKUX DJIEMCHTOB.

MaccoBasi 10J11 XHMHYECKOI0 3JIeMEHTa B CJO0KHOM BemiecTBe. IloHsaTHe 0 MaccoBoit
A0JI€ XMMHYCCKOT'O 3JICMCHTA (W) B CJIOJKHOM BCIICCTBC U €C PACUCT I10 (I)OpMy.He BC€IICCTBA.
Haxoxnenue (pOpMyJ'H:I BEIIIECTBA O 3HAYEHUSIM MAaCCOBBIX JOJIEH O6p83y10H_II/IX €Iro 3JICMCHTOB.

Yucrtele BemecTBa U cMecH. [loHsTre o uuctom BemecTBe U 0 cMecu. CMecH raz000pasHble
(BO3IyX, NPUPOAHBIN ra3), xkunkue (HedTh) u TBepAble (TOpHBIC TOPO/bI, KYJIHHAPHBIE CMECH U
CMC). Cmecu rOMOTEHHBIE ¥ T€TEPOTCHHBIC.

O0beMHasi /1011 KOMIIOHeHTa ra3oBoii cMmecu. [loHsatue 00 oObemHOW gose (¢)
KOMITOHEHTa ra3oBoii cmecu. CocTaB BO3/yxa M IMPUPOIHOrO rasa. Pacyer oObeMa KOMIIOHEHTA
ra30BOM CMECH 10 ero 00beMHO /10J1e U HA00OPOT.

MaccoBasi qos BemiectBa B pactBope. [loHaTHe o MaccoBoii moisie BeriectBa (W) B
pactBope. PacTBopuTens U pacTBOpEHHOE BellecTBO. PacueT Macchl pacTBOPEHHOIO BEILECTBA
[0 Macce pacTBOpa M MAacCOBOM J0Jie PacTBOPEHHOIO BEIIECTBA W JIPYIME pPAacueThl C
HCIIOJIb30BAHUEM 3TUX NOHATHUH.



IIpakTnueckas padora «[lpuroroBieHue pacTBopa C 3aJaHHOW MaccoBOM JoJiei
PacTBOPEHHOI'O BEILECTBA».

MaccoBas goasi npumeceil. [lonsatue o uyucroM BewiecTse M npuMecH. MaccoBas A0
npumMecH (W) B oOpasiie HCXOAHOTO BemlecTBa. OCHOBHOE BEIIECTBO. Pacyer Macchl OCHOBHOTO
BEILIECTBA II0 MAacCe€ BELIECTBA, COJEPKALIEIO ONPEACIICHHYI0O MAacCOBYIO JIOJIO0 IMPUMECEH, U
JIPYrye pacyeThl C UCIOJIb30BAHUEM ITUX TTOHATHM.

JemoncTpanuu. MuHepansl KynpuT U TeHOpUT. KoJuleKuuu pa3iuuHbIX BHJIOB MpaMopa M
u3genuid (WM WUTIOCTpaluid u3nenuii) u3 Hero. CMech peYyHOro M CaxapHOTO IecKa W HX
paznenenue. Komnekius Hetn u HepTenpoaykToB. Komnekmus ObITOBBIX cMecei (KyTHHAPHBIX
cmeceir, CMC, mammyHe#l, HanmuTKOB W 1p.). marpamma 0OBEMHOTO COCTaBa BO3/AyXa.
Juarpamma 0O0BEMHOr0 cocTaBa HpUPOAHOTO ra3za. OOpas3ibl BelIECTB U MaTepHalioB,
COJZIeprKalIuX ONPEIEIICHHYIO 010 IPUMECEH.

.JIaGopaToprle ONBITHI. I/I3y‘{CHI/Ie cocTaBa OBITOBBIX KYJIMHApHBIX H XO03SMCTBEHHBIX
CMecell MmO HATUKETKaM. I/IBYLICHI/IC COCTaBa HCKOTOPBIX OBITOBBIX H (I)apMaL[eBTI/I‘-IeCKI/IX
npemnaparoB, COACPKAIUX OMPECACICHHYIO TOJIHO HpHMeceﬁ 10 UX 3TUKCTKaM.

I'nasa Ill. SIBjenus, npoucxoasinye ¢ BelecTBaMu

Pazgenenne cmeceir. IloHATne O paszneneHuM cMeced M OYMCTKE BeliecTB. HexoTopsie
mpocTeiime crocoObl pa3feNieHusT cMecei: MpOCerBaHHE, pa3leleHHe CMecel MOpOIIKOB
Kele3a W cepbl, OTCTaWBaHME, JEKAHTAIUs, LEHTpUPYrupoBaHUE, pa3/EJICHHE C IOMOIIBIO
JIEIUTEIIbHOW BOPOHKHU.

®uabTpoBanue. OunbrpoBaHue B JlabopaTopuu, ObITY M Ha mpousBojcTBe. [loHsTHEe O
¢unbTpare.

Ancopouus. Ilonsrue o6 axcopObuuu M ancopOeHTax. AKTHBHPOBAHHBIM Yrojb Kak
BaXHEHMIIMI aJcOpPOEHT, €ro HCHoJib30BaHUWE B OBITY, Ha MPOU3BOJACTBE U B BOCHHOM JeIe.
YeTpoicTBO IPOTUBOrasa.

IlI/ICTI/IJIJIﬂ].[I/Iﬂ. Z[I/ICTI/IJ'UIHI_II/Iﬂ KakK IMpoHecC BbIACICHUA BCIICCTBA U3 JKUJIKOH CMECH.
Z[I/ICTI/IJ'IJ'II/IpOBaHHaSI BOJa U o0Jractu ee MMPUMCHCHU.

Kpucraaausanus wim BeinapuBanue. Kpucrtammmzanus ¥ BblIapuBaHUE B J1aOOpaTOpHH
(xpucrammmsaropsl U (apdopoBble YalIKy U BBIIapUBaHUs) U npuposae. [leperonka Hedru.
Hedrenpoaykrel. @pakunoHHAst HEPEroHKa KUIKOIO BO3AyXa.

IIpakTnyeckas padora «OuncTka MOBapeHHON COIU.

XuMn4eckue PCaKIuH. IlonsTe 0 XHUMHUYECKOMH PCaKklu Kak IIPOLECCC IMPECBPAILICHUA
OJHUX BCUICCTB B IPYTHC. YcinoBus TeUeHUS U MPCKpalICHUSA XUMHUYCCKUX peaKHHﬁ.

HpI/ISHaKI/I XUMHYECCKHUX peaKunﬁ. HpI/I3HaKI/I XUMHNYCCKUX peaKHHﬁ: U3MCHCHHUC IBCTA,
BBIITAJICHUC OCaiKa, paCTBOPCHUC MOJYUYCHHOTO OCa/iKa, BIACICHUC I'a3a.



Hemoncrpanuu. IIpoceuBanue cMecu MyKM M caxapHOro mnecka. PasaeneHue cmecu
MIOPOLIKOB Cepbl M JKene3a. PazneneHune cmecu MOPOILIKOB cepbl M mecka. PasneneHue cmecu
BOJbI M PACTUTEIBHOIO Macja C TOMOIIBI0 JAETUTEIbHON BOpoHKHU. LleHTpudyrupoBanue.
OunbsTpoBanue. Kosulekius pecnupaTOpHBIX MAacOK M MapJieBbIX IMOBS30K. AJCOPOLIMOHHBIE
CBOWMCTBAa AaKTUBHUPOBAHHOTrO yris. Cuimkareilb M €ro INpUMEHEHHEe B OBbITY U JIeTKoi
npomsliuieHHOCTH. [IpoTuBoras m ero ycrpoiictBo. IlomydyeHne IUCTUITUPOBAHHON BOJBI C
MIOMOIIIbIO  JIAOOPATOPHOH YCTAHOBKM JJII TEPErOHKH >KUAKOocTei. Pasnenenue cmecu
NepMaHraHaTa W JuXpomMaTra Kanus crnocodoM kpuctamumsauuu. Komneknus «Hedts u
HeTenpoayKTh». B3aumojeiicTBue MOPOIIKOB jKeie3a W cepbl Ipu HarpeBanuu. [lomydenue
YIJIEKUCIIOTO Ta3a B3aMMOJECWCTBHEM MpaMopa ¢ KHCIOTOH M OOHapyKeHHE €ro ¢ MOMOIIbIO
W3BECTKOBOW BOABL. KaramuTHuyeckoe pasiokeHHE IepoKcHIa Bojaopoaa (KaTaau3atop —
auoKcHa MapraHina). DepMeHTaTHBHOE pa3IOKEeHHE MEpOKCHIa BOJOpPOJa C IOMOIIBIO
Karanazbl. KUCITOTHBIM OrHETYyIIWTENb, €ro YCTPOWCTBO M MPHHUMI JAeHCTBUS. Peakuus
HEeUTpanu3aluuu OKpameHHoro GpeHoTalenHOM pacTBOpa LIe0ud KUCI0ToH. B3anmoneiicTaue
pacTBopa MepMaHraHata M AMXpoMaTa Kalus C pacTBopoMm cyibpura Hatpus. [lomydenue
ocanka ruapokcuaa meau (1) wmm ruppoxcuna sxeneza (I11) peakuueit ooOmena. PactBopenue
MOJIy4EHHBIX OCAJKOB T'MJIPOKCHAOB METAUIOB KucCIOTOW. [losydeHue yriekuciaoro rasa
B3aMMO/ICHCTBUEM PAacTBOpA KapOOHATa HATPUS C KUCIOTOM.

JlaGopaTtopHble omnbIThl. Pa3geneHne cMmecH CyxXoro MOJIOKA M PEYHOro  IecKa.
W3zrorosnenue ¢punbTpa U3 GUIbTpoBabHOW OyMaru nin OymaxkHoi cangerku. V3roroienue
MapJeBbIX MOBA30K KaK CpEACTBA MHJIMBUAYAJbHOW 3allUTHl B IMEPHOJ SMUJAEMHUU TpUIIIA.
N3yueHne coctaBa M NMPUMEHEHUS CHUHTETUYECKUX MOIOIIMX CPEACTB, COJAEPKAIUX SH3UMBI.
N3yueHne ycTpoicTBa 3aKUTATIKU U €€ TIIaMEHHU.

I'nasa |V.Pacckassl mo xumMun

Paccka3sbl 00 ydeHbIxX. Boeinaromuecss pycCKkue ydeHble-XUMUKH: )KM3Hb U JIEATEIBHOCTh M.
B. JlomoHocoBa, JI. 1. Menneneesa, A. M. byrneposa.

Paccka3pl 00 3jeMeHTax ©W BemecTBax. MeTaulbl. alIOMUHME, JKE€I€30, 30J0TO.
Hewmeramel: a3ot, Bonopoa. Bona. Xnopun narpus. Kap6oHat kanbius.

Paccka3ssbl 0 peaknusix. @otocunres. ['openue. Kopposus metanios.

IpakTHyeckas padora (HoOMalIHUI SKCIIEPUMEHT) «BpIpaninBanue KPUCTAIUIOB COJIH».

IIpakTHyeckas padora (omamHuil SkcnepruMeHT) «Koppo3ust MeTamioB».

Coaeprxanue nporpaMmmbl

KommuecTBo
n/n Pazgen 4acoB
1. XUMHUS B HEHTPE €CTECTBO3HAHUS 12
2. MareMaTHKa B XUMHH 10
3. SIBneHus, IPOUCXOASIINE C BEIIECTBAMU 5
4, Pacckasel 1o XUMHH 7







