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IHosicHUTEALHAA 3aIIHCKA

[Iporpamma y4yeOHOrO mpeaMera «XUMUS» COCTaBI€HA HAa OCHOBE CIEIYOLINX

HOPMAaTUBHBIX JOKYMEHTOB:

- @3 PO «O06 obpazoBanuu B PD» (ot 29.12. 2012 roga Ne 273-D3);

- ®I'OC 00O (yrBepxkaeHHBINH TprKazoM MunoopHayku PO ot 17.12.2010r. Ne 1897 ¢
U3MEHEeHUAMH npuka3z MunoopHayku PO ot 29.12.2014r. Ne 1644);

- Ycraa MBOY «COII Ne 7y;

- Tlonoxenuss o paboueidl mporpamme y4eOHOro mpeaMera (Kypca) B COOTBETCTBHH C
tpedoBanusiMu GI'OC OO0 MBOY «COII Ne 7.

IIporpamMma yuyeOHOro npeaMmera «XHUMHUsD» COCTABJIEHA C YUETOM IPOrPaMMBbI [0 XUMHUH
O. C. TI'abpuensna (O. C. Tl'abpuensn, I'. A. [llumapeBa «lIporpamma kypca XumMuu s 7
kiaccay, O. C. 'adbpuensH, A. B. Kymmosa «[Iporpamma ocHoBHOT0 0011ero oopa3zosanus. 8 — 9
KJIACChI»).

Pabouas mporpamma oOecreunBaeT BhIMOMHEHHE DeneparbHOr0 ToCyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO 00I1Iero 00pa3oBaHusl.

Lenv yuebHozo npeomema. GopMHUpPOBaHUE y yUYAIIUXCS YMEHHS BUACTH M MOHUMATH
[IEHHOCTh 00pa30BaHMsl, 3HAYMMOCTh XUMUYECKOTO 3HAHUSA JJIsl KQXKIOTO YelIOBeKa HEe3aBUCUMO
0T ero nmpogeCCUOHATIBHON AEATEIBHOCTH; YMEHUS pa3nu4arh (AKThl U OLIEHKU, CPAaBHUBATH
OLICHOYHBIC BBIBOJABI, BHUAETb HUX CBS3b C KPUTEPUSIMH OIICHOK U CBSI3b KPUTEPUEB C
OTIPE/ICICHHOW CHUCTEeMOW IICHHOCTEH, (HOpMyIupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
no3unuio; opMupoBaHue y 00y4armuxcsl LeJI0CTHOTO MPEICTABICHUS O MUPE U POJIH XUMHUU
B CO3[JaHUHM COBPEMEHHOW €CTECTBEHHO-HAY4YHOI KapTHUHBI MUpPA; YMEHUS OOBSCHATH OOBEKTHI U
MIPOLIECCHl  OKPYKAIOIIEH NEUCTBUTENBHOCTH — IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOM,
TEXHUUYECKOH Cpesibl, UCTIONb3Ysl JUIsl 3TOr0 XUMUYECKHE 3HAHUS; MpUoOpeTeHne 00ydaromuMucs
OMbITa Pa3HOOOPA3HOM MJEATENbHOCTH, IO3HAHMS W CaMOIIO3HAHMS;, KIIOYEBHIX HAaBBIKOB
(KJTIOUEBBIX KOMIIETEHTHOCTEH), MMEIOIIMX YHUBEPCAJIbHOE 3HAU€HHUE ISl Pa3IUYHbIX BUJIOB
NEeSITeIbHOCTH: PpEIIeHUs] NpoOjeM, MNPHUHATUS pelIeHWH, IOWCKa, aHalu3a U 00paboTKH
uH(pOpMalliy, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB WM3MEPEHUH, COTPYIHUYECTBA,
6e301acHOro 0OpaIleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM JKU3HU.

3aoauu yuebnoeo npeomema:

- (GOpMHpOBAHNE CUCTEMbl XUMHUYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAyYHOU
KapTUHBI MUPA;

- Ppa3BUTHE JMYHOCTH OOyYaroIIMXCs, MX WHTEIUIEKTYaJlbHOE M HPABCTBEHHOE
COBEpUICHCTBOBAHUE, (POPMUPOBAHHE Yy HUX T'YMAaHHUCTHUECKUX OTHOLIEHUN M HKOJIOTHYECKU
1es1eco00pa3HoOro MOBECHUS B OBITY U B TPY/IOBOU JAEATENbHOCTH;

- (hopMHUpPOBaHHE YMEHHI OE30MaCHOTO OOpaIeHHs C BEIIECTBAMH, UCIIOIh3YEMBIMH B
MOBCEHEBHOM JKM3HU; BBIpA0OTKA MOHUMAaHUS OOIECTBEHHON MOTPEOHOCTH B Pa3BUTUN XUMHUH,
a TakKke (QOpMUPOBAHHWE OTHOIIEHHS K XHMHUHM Kak K BO3MOXHOW oOnactu Oynyuiein
IIPAKTUYECKOM JEATEIbHOCTH.



O0mas xapakTepucTuKa y4e0HOro npeamera

B cootBercTBUM ¢ PenepanbHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM
OCHOBHOTO 0011ero o0pa3oBaHusi yyalivecs ITOJKHBI OBJIAJIETh TAaKUMH I103HABATEIbHBIMU
y4eOHBIMH JIEHCTBUAMH, KaK YMEHHE (POpMyIHpOBaTh MpoOIEeMy M TUIIOTE3Y, CTABUThH LEIU U
3aJauM, CTPOUTH IUIAHBI JOCTMDKCHHUS IeJied U pelIeHHs MOCTaBJIECHHBIX 3a/ay, IPOBOAUTH
SKCIICPUMCHT M Ha C€ro OCHOBC [ACJIaTb BbIBOJAbBI W YMO3AKJIKOUCHUA, HNPCACTABIATH HX H
OTCTaMBaTh BOIO TOUKY 3peHHs. Kpome 3Toro, ydamuecss TOJIKHBI OBJAAETh HPHEMaMU,
CBJA3aHHBIMU C ONPCACICHUCM HOHATHH: OrpaHM4MBaTh HX, OIMCBIBATH, XAPAKTCPHU30BATL U
cpaBHMBaTh. (CienoBaTEeNbHO, MPU U3YUYEHWU XUMHUU B OCHOBHOM IIKOJIE ydalluecs JOJKHBI
OBJIAJACTH y‘Ie6HbIMI/I HGI;'ICTBPISIMH, MMO3BOAIOIMIUMHA UM JOCTUYb JIMYHOCTHBIX, IMPCAMCTHBIX U
MeTanpeIMETHBIX 00pa30BaTeIbHBIX pe3ynbTaToB. I[Ipemnaraemass mporpaMMa MO XHUMHUU
packpbIBaeT BKJIa y4eOHOTO MpeIMeTa B JOCTHKEHHE IeJIeil OCHOBHOTO 0011er0o 00pa3oBaHus U
ompezenseT BaXHEHUINEe cofepKaTelbHble JUHUH MPEAMETa: BEIIECTBO — 3HAHUSA O COCTaBE U
CTPOCHUHU BCULICCTB, UX Ba)KHEUIIINX (1)H3I/I‘ICCKI/IX U XUMHYCCKUX CBOﬁCTBaX, 6I/IOJ'IOFI/I'~I€CKOM
JNEHCTBUM; XUMUYECKasl PEaKIusi — 3HAHUS 00 YCIOBHUAX, B KOTOPBIX MPOSBIISIOTCS XUMHUECKUE
CBOMCTBaA BCIICCTB, crocobax YIIpaBJICHUA XUMUYCCKHUMU ITPpOLECCCaMH; MIPUMCHCHUC BCUICCTB —
3HAHUSA W OIBIT MPAKTUYECKOW MAESITENBHOCTH C BEIIECTBaMHU, KOTOpbIe Hauboyee dYacto
ynOTpe6H${IOTC$I B HOBCCHHGBHOfI JKM3HH, [MHUPOKO HUCHOJB3YIOTCA B MNPOMBIIIJIICHHOCTH,
CEJIbCKOM XO3SICTBE, Ha TPAHCIOPTE; S3bIK XUMHUHU — CHUCTEMa BXKHEUIINX MOHITHA XUMHH U
TCPMHHOB, B KOTOPBIX OHU OIIMCBIBAKOTCA, HOMCHKJIaTypa HCOPraHM4YCCKUX BCUICCTB, T. €. HUX
Ha3BaHUs (B TOM YHUCIIE U TPUBHAIIbHBIE), XUMUUYECKUE (POPMYIIBI U ypaBHEHUS, a TAK)Ke MIpaBHIia
nepeBosa MH(GOpPMAIMK C eCTECTBEHHOIO S3blKa Ha sI3bIK XUMHU M oOpartHo. Ilpum orGope
COJIep’KaHUsl, KOHKPETH3UPYIOUIETO MpPOTrpamMMy, YUUTHIBAIOCh, YTO TMeEpea  oOImuM
o0pa3oBaHMEM HE CTOMT 3aJada MNpodecCHOHATHHOM TOJATOTOBKM OOYyYaromuxcs. ITO
OTIpEAIeNIUIIO TOCTPOEHUE Kypca Kak OOIIeKYJIbTYpHOTO, HAMpaBICHHOTO, MPEXJE BCEro Ha
dbopMHUpOBaHNE W pa3BUTHE WHTEpEca K M3YYEHUIO XMMHUH. YUYTE€HAa OCHOBHAash OCOOEHHOCTh
MOJIPOCTKOBOTO BO3pacTa — Hayalo TMepexoja OT JAEeTCTBa K B3POCIOCTH, KOTOPBIN
XapaKTepu3yeTcsl pa3BUTUEM I03HaBaTeNbHOU cdeprl. Ha 3Tane ocHOBHOro oOLIEro cpenHero
0o0pa3oBaHUs MPOUCXOIUT BKIIOYEHHE OOYyYAIOUIMXCS B MPOEKTHYIO U HCCIEI0BATEIbCKYIO
JIeATeTbHOCTh, OCHOBY KOTOPOW COCTABJISIIOT TaKWE€ YHHBEpPCAJIbHbIE Y4YCOHBIC NEUCTBUS, Kak
YMEHHE BUACTH MPOOJIEMBI, CTaBUTh BOMPOCHI, KIACCU(PUIIMPOBATH, HAOMIO/IATh, MPOBOIMUTH
SKCIICPUMCHT, ACIAaTb BBIBOABLI MU YMO3AKJIIOUYCHUA, O6T)$ICH$ITI>, JOKa3bIBaTh, 3alliyliarb CBOU
UJeH, 1aBaTh onpeeneHus noHaTusM. Cro/ia ke OTHOCSATCS IPUEMBI, CXOAHBIE C ONPEeIeHUEM
MOHSTUI: OTMHMCAaHUE, XapaKTEPUCTUKA, Pa3bsCHEHHE, CpaBHEHME, pasinndeHne. DopMupoBaHUe
ATUX YHUBEPCAIBHBIX Y4eOHBIX JCWCTBUN HAuMHAETCS €€ B HAYaIbHOW IIKOJIE, a B Kypce
XVMHHA OCHOBHOH IIIKOJIEI MPOUCXOJUT HX PAa3BUTUC U COBCPUHICHCTBOBAHHUC. B cBsa3u ¢ atumMm
pe3epBHBIC Yachl TUIAHUPYETCS UCTIOIb30BaTh Ha (JOPMUPOBAHUE U PA3BUTHE YMEHUN MTPOEKTHOM
U HCCIEIOBATENbCKON JEATETbHOCTH, YMEHWE BHJAETh NPOOJEMBI, JelaTh BBIBOJIBI U
YMO3aKJTFOUYEHUS.

['maBHOEe oTIMuMe mpeTaraeMoll MpPOrpaMMbl  3aKIIOYAaeTCI B JIBYKPATHOM
YBEJIMUYEHUH BPEMEHH, OTBEICHHOTO Ha HM3ydeHHe pasznena «MHOrooOpasme BeEmecTB». ITO
CBA3aHO CO CTPEMJICHHMEM aBTOPOB OCHOBATEJIbHO OTpPabOTaTh Ba)KHEWIINE TEOpPETHUYECKUeE
MOJIOKEHUS Kypca XMMHUU OCHOBHOM IIKOJBI HAa OoraToM (haKTOJIOTHYEeCKOM MaTepuaje XUMUHU
AIIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB. B mporpaMme npeaycMOTpeHO pe3epBHOE BpeMs, TaK
KaK pcajibHasA MpoAOJDKUTCIIBHOCTD y‘IGGHOI‘O roga BCECraa OKa3bIBaCTCsa MEHBIIC HOpMaTHBHOﬁ.
B cBsi3u ¢ mepexo0M OCHOBHOM IKOJIBI Ha Takyi (Gopmy uToroBoit arrectanuu, kak 1A, B
Kypce MpelyCMOTPEHO BpeMs Ha MOATOTOBKY K Hel. B mporpamMMe oco6oe BHUMaHUE yIEICHO
COJIEpP’KaHUIO,  CIIOCOOCTBYIOIIEMY (OPMUPOBAHHIO COBPEMEHHOM  €CTeCTBEHHOHAYYHOMH
KapTUHBI MHUpPA, TOKA3aHO IMPAKTUYECKOe NpPHMEHEHHWE XHUMHUYecKuX 3HaHuid. [locTpoeHue
yu4eOHOro COo/epKaHMUsI Kypca OCYIIECTBISIETCS IOCIEN0BATEIbHO OT OOIIEro K YacTHOMY C
y4€TOM pealn3alid BHYTPUIIPEAMETHBIX M METAlPEIMETHBIX CBsi3ed. B OCHOBY IOJIOKEHO
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B3aMMOJICHICTBHE HAYYHOTO, TYMAaHHUCTHUYECKOTO, AaKCHOJOTHYECKOTO, KYyJIbTYpPOJOIHYECKOTO,
JMYHOCTHO-AEATEIIbHOCTHOTO, UCTOPUKO-TIPOOIEMHOI0, HHTETPATUBHOIO, KOMIIETEHTHOCTHOTO
ox010B. Takoe MOCTpOEHHE IPOrpaMMbl COXPAHSET Jy4llIMe TPAAULIMM B IOJa4e y4yeOHOIo
MaTepHaja ¢ IOCTENEHHbIM YCIOKHEHUEM YPOBHSI €0 M3JI0KEHUSI B COOTBETCTBUH C BO3PACTOM
ydamuxcs. OHO  mpeanojaraeT — IOCJIeAOBaTenbHOe — (OPMHUPOBAHME U pa3BUTHE
OCHOBOIIOJIATAIOLINX XUMHUECKUX MOHATUH ¢ 7 110 9 Kiacc.
KonnyecTBo yueOHBIX YacOB Ha M3y4YE€HUE HEKOTOPBIX TEM B 8 KJIacce COKpPAILICHO, TaK

KaKk ydyamgecs B 7 Kjlacce IPOXOAWIM TNPONEAECBTUYECKMH KypC XUMHM (HE NpPOBOASATCA
npaktudyeckas pabora Ne 1 mo teme: «lIpaBunma TexHMKHM O€30MacHOCTH TMpH paboTe B
XUMHYeckoM kabuhere. Ilpuemsl oOpameHuss ¢ 1abopaToOpHbIM — OOOpYJOBaHUEM U
HarpeBaTelbHBIMU TpUOOpaMu», MpakThyeckas padora Ne 2 mo Tteme: «HaOmronenus 3a
U3MEHEHUSAMH, IPOUCXOAALINMHU C TOPSALIEH CBEUOM, M X OIUCAHKUE» U MpaKkTudeckas padora Ne
6 1o teme: «lIpuroToBneHue pacTBopa caxapa M OIpPEAEICHHE MAaCCOBOIl 10JIU €r0 B pacTBOPE»,
TaK Kak OHM ObUIM IPOBEJIEHBI B 7 KiIacce).

OcraBuieecss pe3epBHOE BpeMs HUCIOJIb3YETCSl Ul 3aKPEIUICHHs CIIOKHBIX U MEHeEe
YCBOEHHBIX T€M Kypca, MOBTOPEHUS M 3aKpeIJIeHHs MaTepuaia, a TakkKe IOJBEIEeHUs UTOrOB
MPOEKTHOHN M UCCIIEIOBATEIBCKON ACATEIHHOCTH B ()OPME YUCHHUECKOW KOH(PEPEHITHH.



MecTo y4eOHOro npeaMeTa B y4eOHOM ILIaHe

[Tporpamma paccuutana Ha 172 yaca, B TOM UMCIIE€ HA IPAKTUYECKYIO 4acTh 16 yacos.
Xumus. Iponenesruueckuii kype (7 kiaace — 1 gac B Henenmo) — 34 vaca. Xumus (8 kimace — 2
yaca B Hexenro) —70 gacoB Xumus (9 kinacc — 2 gaca B Hefleli0) — 68 4acoB, B COOTBETCTBHUH C
y4€OHBIM TIITAHOM.
B 8-9 kmaccax uwackl Ha y4eOHBI TpEeIMET BBIICISIOTCS W3 00S3aTeNbHON YacTH
yueOHOro miaHa, B 7 Kjacce - 3a c4eT 4acTH, popMUpPYyeMOW y4acTHHKaMH 00pa30BaTeIbHOTO
nporecca.



JInuHOCTHBIE, MeTaNlpeIMeTHBIE  MTPeIMETHbIE Pe3yJIbTAThl OCBOEHHUSI y4eOHOT 0
npeaMera

Jluunocmmuuie:

1) dYyBCTBO TOpIOCTH 3a POCCUHCKYIO XHMHUYCCKYIO HAyKy, TYMaHH3M, OTHOILICHHE K
TPYAY, LEJIeYCTPEMIIEHHOCTb;

2) (dopMupoBaHHE IIEHHOCTH 3J0POBOT0 M OE30MIACHOT0 00pa3a KU3HU;

3) ycBOeHHE MpaBHJ WHAWBUAYAJIHHOTO M KOJUIGKTUBHOIO OC30MACHOTO TMOBCICHHS B
YpEe3BBIYANHBIX CUTYAIHSIX, YTPOKAIOIINUX KU3HH U 3JI0POBBIO JTIOICH;

4)  TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY JaibHeiiIel 00pa30BaTe/ibHON TPACKTOPHH;

5) yMeHue ympaBiSTh CBOEH MMO3HABATEIBHOM JCATEIBHOCTBIO. (OPMUPOBAHUE OCHOB
9KOJIOTHYECKON KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOIO
MBIIUICHHSI, PAa3BUTUE ONBITA KOJOTUYCCKU OPHCHTUPOBAHHON pe(ICKCUBHO-OIICHOYHON U
MIPAKTUYECKOHN JEITETbHOCTU B )KMU3HEHHBIX CUTYAIIHSIX;.

Memanpeomemnule:

1) yMeHHe CaMOCTOSTEIbHO ONPEHCHATh IIEJM CBOEro OOYYEHHs, CTaBUTh |
dbopmynupoBath [l ceOsi HOBBIC 3a/1aud B yu€0e M MO3HABATEIBLHOM JCSITEIIbHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH MM03HABATEIbHON JAESITEIbHOCTH;

2) yMEHHE CaMOCTOSITCJIbHO IUIAHUPOBATh IMYTH JOCTHOKCHHS II€JCH, B TOM YHCIC
anbTepHATHUBHBIC, OCO3HAHHO BbIOMpaTh Hanbosee 3pPpeKkTuBHBIE CIOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATEJIbHBIX 33/1aY;

3) yMeHHE COOTHOCUTh CBOM JCHCTBHUS C IUITAHUPYEMBIMH PE3YJIbTATAMH, OCYIIECTBIISATH
KOHTPOJIb CBOCU JESATEIIBHOCTH B TPOIECCE JOCTHKCHUS PE3yJIbTaTa, ONPEACIsTh CIOCOOBI
JENCTBUI B paMKax MPeNIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallUEH;

4) yMeHHe OIICHHBAaTh MPAaBUJIBHOCTh BBIMOJHEHUS Y4eOHOH 3amaud, COOCTBCHHBIC
BO3MOXKHOCTH €€ pEIICHUs; BJIaJ[EHHEe OCHOBAaMU CAaMOKOHTPOJIS, CAMOOIEHKH, TPHHSATHUS
pEeIIeHUi U OCYIIECTBICHHSI OCO3HAHHOTO BEIOOPA B yUeOHOU U TTO3HABATENBHOM e TEIbHOCTH;

5) ymeHMe OmpeaeNaTh MOHSATHS, CO3/1aBaTh OOOOIIECHHS, YCTaHABIMBATH AHAJOTHH,
KJIaCCU(UITUPOBATh, CAMOCTOSITENILHO BBIOUPATh OCHOBAHHUS U KPUTEPUU ISl KiacCU(PUKALINU,
yCTaHaBIWBATh MPUYUHHO-CICJCTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PpaCCYKJCHHE,
YMO3aKII04YeHrne (HHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIENaTh BBIBOJIbI;

6) ymeHue co3maBaTh, IPUMEHITH M MPEOOPA30BBIBATH 3HAKM M CHMBOJIBI, MOJCIH H
CXEeMBbI Ui pelieHHs] y4eOHBIX M TIO3HABATENbHBIX 3a/lady; YMEHHE OPraHU30BbLIBaTH ydeOHOE
COTPYAHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEIEM B CBEPCTHUKAMU,

7) paboTaTh MHIWUBUAYAJBHO W B TPYIIE: HAXOAWTh OOIIEe PEHICHHE W pa3peliaTh
KOH()JIMKTBI Ha OCHOBE COTJIACOBAHUS TO3UIIUN U yu€Ta HHTEPECOB;

8) dbopmynupoBaTh, apryMeHTUpOBaTh U OTCTAMBATh CBOE MHEHHE;, YMEHHE OCO3HAHHO
HCIIOJIH30BaTh PEUEBBIC CPEICTBA B COOTBETCTBUM C 3aJadeil KOMMYHHUKAIIMH JJISI BBIPKCHUS
CBOMX YYBCTB, MBICIIEH 1 MOTpeOHOCTEH;

9)utaHUpOBaHKS U PETYJSIUM CBOEH JEATCIIHOCTH; BIIAJCHHE YCTHOW M MHUChMEHHOMN
peUbl0, MOHOJIOTUUECKOW KOHTEKCTHOM peyblo;

10) ¢dopmupoBaHre © pa3BUTHE KOMIIETEHTHOCTH B OO0JAaCTH  HCIIOJIb30BAHHS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

11) ¢popMupoBaHUEe U Pa3BUTHE IKOJOTHUYSCKOTO MBIIUICHHS, YMEHUAE MPHUMEHSTh €ro B
NIO3HABATEIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOM TpakTUKE U  MpodecCHOHATbHOU
OpHUEHTAIINH.

Ilpeomemnuie:

1) dopmupoBaHKe MepBOHAYANBHBIX CHCTEMATU3UPOBAHHBIX MPEICTABJICHUI O BEIIECTBAX,
UX TPEBpPAIICHUAX M MNPAKTHYSCKOM [PUMCHEHHH; OBJAJCHUEC TOHATHIHBIM ammapaToM Hu
CHMBOJTMYECKHM SI3IKOM XUMHUHU;



2) oco3HaHWe OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HAayKd Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XMMUYECKHUX IPEBPALICHUH HEOPraHUYeCKUX M OpPraHUYeCKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBIICHUU KUBOU M HEXHUBOW MPUPOABI; YIIyOIeHne NpeacTaBIeHU o
MaTepHaIbHOM €IUHCTBE MUPA;

3) oBiajeHHe OCHOBAMM XUMHUYECKOW TI'PAMOTHOCTH: CHOCOOHOCTBIO aHAIU3UPOBATh U
O0OBEKTHBHO OLIEHMBATh JKU3HCHHBIE CHUTYyalluW, CBsSI3aHHbIE C XMMHEH, HaBbIKAMH O€30I1aCHOrO
oOpalieHus: ¢ BEUIeCTBaMH, MCIIOJIb3yeMbIMHA B TIOBCEAHEBHOW JKMU3HU, YMEHUEM aHAJIM3HPOBATH U
TUITAHUPOBAThH SKOJIOTUYECKU O€30I1aCHOE TIOBEACHUE B LENISAX COXPAHEHUS 37J0POBbS U OKPY’KaIOIIeH
Cpenpl;

4) ¢opmupoBaHME YMEHHH YCTaHABIMBATH CBS3M MEXKAY pEaJbHO HAOII0JaeMbIMU
XUMHAYECKHMHU SBJICHUSAMHU U TPOLECCAMHU, NPOHCXOMSIIIUMH B MUKPOMHpE, OOBSICHATh MPUUYHHBI
MHOroo0Opasus BELECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHMs, & TAKXKE 3aBUCHUMOCTb
MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) mnpuoOpeTeHue OmbITa HCIOIb30BAaHUS pPA3IMYHBIX METOJIOB H3y4YeHHs BEIECTB:
HaOJII0/IeHNs 32 UX NPEBPAILEHMSIMU NIPU MPOBEJCHUN HECIOXKHBIX XUMHUUYECKHX HKCIIEPUMEHTOB C
HCIIO0JIb30BaHHEM JIA00PAaTOPHOIro 060PyL0BaHUS U TPHOOPOB;

6) ¢opmupoBaHHE TMpPEICTABICHUH O 3HAUYEHHMM XWMHUYECKOM HAyKu B pELICHUH
COBPEMEHHBIX JKOJOTMYEeCKHX Npo0ieM, B TOM 4HCJIE B TNPEAOTBPAIICHHH TEXHOTEHHBIX U
HKOJIOTHUYECKUX KaTacTpod.



Conep:xxanue y4yeOHOIro mpeamera
7 kaacc (35 gaca)

I'nasa I. Xumus B uenTpe ecrecrposnanus (114)

XUMHS KaK 4acTh ecrecTBo3HaHus. [Ipeamer xumun. XuMus — 4acTh €CTECTBO3HAHUA.
B3anmooTHOLIEHHs YesloBeKa M OKpyxkaromero mupa. Ilpenmer xumuun. ®dusndeckue tena H
BemecTBa. CBolicTBa BemiecTB. [IprMeHeHne BEIIECTB Ha OCHOBE WX CBOMCTB. HalOmoneHue u
HKCIEPUMEHT KaK METOJbl M3Y4YEHHUs eCTECTBO3HaHMS M XuMHUH. HabmiojeHune Kak OCHOBHOM
METOJI TO3HAHMUS OKPYKAIOIIEro MHUpa. YCIOBUS TMpoBeneHus HabmoneHus. [wumoresa.
OkcnepumenT. BeiBon. Ctpoenue rramenu. Jlaboparopust 1 obopynoBanue. MojenupoBaHue.
Monenb, moaenupoBanue. OcoOEHHOCTH MOJAEIUpoBaHUsl B reorpaduu, uszrke, OHOIOTHH.
Monenu B 6uonoruu. Myispxu. Mozaenu B gusuke. Jnekrpodopras mammHa. ['eorpaduueckue
MoJeal. XUMHUYECKHEe MOJETH: MpeAMETHbe (MOJEIH aToMa, MOJEKYN, XUMUYECKUX U
IPOMBIIIJICHHBIX MTPOU3BOJICTB), 3HAKOBBIC, MM CHMBOJIBHBIE (CUMBOJIBI JIEMEHTOB, (OPMYJIBI
BEIIECTB, ypaBHEHUS peakuuil). XuMudeckue 3Haku U (Hopmynbl. XUMUYECKUN SJIEMEHT.
XuMudeckue 3HaKd. VX oOo3HadeHWe, MPOM3HOIICHHWE. XUMHUYECKHEe (OPMYIBI BEIIECTB.
[Ipocteie u cnoxHble BemecTBa. WHaexkcel u  koddduiueHTtsl. KadecTBeHHBIM U
KOJINYECTBEHHBIN COCTaB BEIIECTBA. XUMUS U (hM3HMKA. YHUBEPCAIBHBIA XapaKTep IMOJIOKEHUH
MOJIEKYJIIPHO - KHUHETHYECKOW TeopuH. lloHATHS «atom», «Mojekynay, «uoH». CTpoeHue
BeulecTBa. Kpucraminyeckoe cocTossHME BellecTBa. KpuCTaluIMueckue pemeTrkd TBEpIbIX
BeniectB. Juddysus. bpoynosckoe aBmkeHue. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYISIPHOTO
CTpOEHHUS.

ArperaTHble cOCTOsIHMA BemiecTB. [loHsTHE 00 arperaTHOM COCTOSHUM BEIIECTBa.
duznyeckue U XuMU4Yeckue sBjaeHus. ['a3000pa3Hble, )KUJIKHE U TBEpAbIE BelecTBa. AMop(dHbIe
BELIECTBA.

Xumus u reorpadusi. Ctpoenue 3emnu: s71po, MaHTHs, kopa. Jlutochepa. Munepains! u
TOpHBIE OPO/ABI. MarmMaTH4eCKHe U 0CaI0UHbIE (HEOPraHMYECKUE U OPraHUYECKHUE, B TOM YHUCIIE
Y TOPIOYHE) TIOPOJIBI.

Xumust u Ouonorusi. XMMHUYECKUI COCTaB JKMBOM KJIETKHM: HeopraHuudeckue (Boja u
MUHEpPAJIbHBIE COJNM) U OpraHudyeckue (O€nKu, KHUpbI, YIJIEBOAbl, BUTAMHMHBI) BEIIECTBA.
buonoruueckas ponb Boael B kuBOW KieTke. PDotocuHTe3. Xmopodwmi. buomorumueckoe
3Hau€HUe KUPOB, OEITKOB, IPUPHBIX MACEN, YIJIEBOJOB U BUTAMHUHOB JJISl )KU3HEACSITEIbHOCTU
OpraHU3MOB.

KauectBennsle peaknun B xumun. KadecTBeHHbIe peaknnu. Pacno3HaBaHMe BEIIECTB C
MIOMOLIbI0 KA4YECTBEHHBIX peakUui. AHaiuTH4YecKuil curHai. OmnpenenseMoe BELIECTBO U
pPEaKTUB Ha HETO.

JleMoHcTpanuu:

KOJUIEKIIUS Pa3IUYHbIX IMpeAMETOB Wi (oTorpaduil mpeamMeToB W3 aqlOMUHUS JUIS
WITIOCTPAIMM UJIEU «CBOWCTBA — IMpHUMEHEHHE». YueOHOoe 000pynoBaHHE, UCIOJIb3yeMOoe Ha
ypokax (u3MKH, OMONOrMM, reorpapuu M XUMHH. OJEKTpopopHas MallMHA B JEHCTBHM.
['eorpaduueckue moaenu (rinodyc, kapta). buonornueckue Mosenu (MyJIsHKU OPraHOB U CUCTEM
OpraHOB pacTeHUl, KUBOTHBIX M dYeloBeka). PU3NYECKHe W XUMHUYECKHE MOJIEIN aTOMOB,
MOJIEKYJI BEIIECTB M KPUCTAIUIMYECKHX penieToK. OObeMHbIE U IapOCTEP>KHEBBIE MOJIENIN BOJIBI,
VIJIEKUCIOr0 U CEPHHUCTOTrO Tra3oB, MeTraHa. OOpaslbl TBEPAbIX BELIECTB KPUCTAIIIMYECKOTO
CTpOEHHUS.

Mopenu KpucTalIM4ecKux peneTok. Boga B Tpex arperatHsix cocTostHUAX. Komtekius
KPUCTANTHYECKUX U aMOP(HBIX BEIIECTB U M3Aeauil 3 HUX. Komnekius MuHepanoB (Ja3ypur,
KOPYHJ, XalbKOMUPUT, (IOOpUT, ranuT). Komnekuus ropHbIX Mopoxa (TpaHUT, pa3inyHbIe
(dopMBI KalmbIUTa — MeEJ, Mpamop, M3BECTHAK). KoJulekuus roprodux HCKOMAaeMbIX (HE(Tb,
KaMEHHBIH YTOJIb, CJIAHIIBI, TOPD).

JIeMOHCTpallMOHHBIE DKCIIEPUMEHTHI:



Hayuynoe wnabmiomenue u ero omucanue. M3yuenme crpoenus miuamenu. CruproBas
9KCTpaKLUs XJIOopoduiuia U3 3eJIeHbIX JUCTheB pacTeHUH. «llepenuBaHue» yriekucioro rasa B
CTaKkaH Ha ypaBHOBEIIECHHBIX Becax. KadecTBeHHas peakuuss Ha kuciopoi. KauecTBeHHas
peaKuys Ha YIIeKUCIbIH ras3.

JIaGopaTopHBIE OMBITHI:

PacnpocTpanenue 3anaxa 0/1€K0JIOHA, TyXOB WJIM J€30JJ0paHTa Kak mporecc Judpdy3uu.
Habmionenne OpoyHOBCKOTO JBMKEHHS YaCTHUEK YEPHOM Tyl moJ MUKpockonoM. duddysus
IepMaHraHara Kaiaus B jxenatuHe. OOHapyxeHHe 3(pPUpPHBIX Macel B aleIbCHHOBON KOpOUKe.
N3ydeHue rpaHuTa ¢ MOMOILBIO YBEJIMYUTEIBHOrO cTekia. OnpeneneHue coaep:KaHusl BOJbI B
pacrenun. OOHapyXeHHUe Maclla B CEMEHax IOJCOJIHEYHHUKA U rperkoro opexa. OOHapyx eHue
KpaxMasa B TIIEHUYHOH Myke. BzaumopneiictBue ackopOWHOBOH KHCIOTBI C HOJOM
(onpenenenue ButamMuHa C B pasinyHbIX cokax). IIpomyBaHue BbIIBIXa€MOIro BO3AyXa depes
U3BECTKOBYIO Boy. OOHapy» eHHe U3BECTKOBOM BOABI CPEU PA3IUUYHbBIX BELLIECTB.

JloMalliHue OnbITHI:

W3rotoBneHne Mojeneil MOJIEKYJI XMMHYECKHX BEIIECTB W3 IuacTwinHa. Juddysus
caxapa B Bojie. OIBITHI C IyCTOM 3aKpbITOMN IIaCTUKOBOM OyThUIKOM. OOHapykeHHe Kpaxmaia B
MPOJYKTaX MUTaHUS; sI0JT0KaX.

IIpaktuyeckas pabora Ne 1. 3HakomcTBO ¢ abopaTtopHblM oOopynoBaHueM. [IpaBuia
TEXHUKU 0€30MaCHOCTH.

[IpakTuyeckas padora Ne 2. YcTpolCTBO U paboTa CHUPTOBKH.

I'nasa II. MaTtemaTtuka B xumuu (10 u)

OTtHocuTenbHBIE aTOMHAsE U MOJIEKYJsipHas Macchbl. OTHOcHTENbHasi aTOMHas Mmacca
anemeHTa. MosekysspHas macca. OnpesenieHrie OTHOCUTEIbHOM aTOMHOW Macchl XMMHUYECKUX
anemenToB 1o Tabnuue /1. 1. Menneneea. HaxoxxaeHrne OTHOCUTEIbLHOW MOJIEKYJISIPHON MaccChl
no (opmyie BemecTBa Kak CyMMbl OTHOCHUTEIbHBIX aTOMHBIX Macc, COCTaBJISIOIINX BEIIECTBO
XUMHUYECKHX 3JIEMEHTOB.

MaccoBasg 1o 2n€eMEHTa B CIOXKHOM BeniectBe. [loHsaTtme o MaccoBoil pone
XUMHYECKOTO dJieMeHTa (W) B CIIO)KHOM BEIIECTBE U €€ pacueT Mo (opmysie BellecTBa.
Haxoxxnenue opMysbl BeliecTBa Mo 3HAUYCHUSIM MAaCCOBBIX JI0JIe 00pa3yoluX ero 3J1eMeHTOB
(11 AByX4acoBOro M3ydeHus Kypca). Uuctele BemecTBa U cMmecu. Yuctoie BenjectBa. CMmecu.
['eTeporeHHsle W ToMOreHHbIE cMecH. ['a3000pa3zHble (BO31yX, HPUPOJHBIN Tra3), >KUAKHE
(HedTb), TBEpable cMecH (TOpHBIE MOPOAbI, KYJIMHApHbIE CMECH M CHUHTETUYECKHE MOIOIIUE
cpeactea). O0bemHass Jois ra3a B cMmecu. Onpeznenenue oObeMHON ponu rasza (¢p) B cMecH.
CocraB aTMocdepHOro Bo3ayxa U NpupogHoro rasa. Pacuer oobema 101u raza B CMECH IO €ro
00BbeMy 1 Ha00OPOT.

MaccoBas nons BemiecTBa B pacTBope. MaccoBas nonis BemectBa (W) B pacTBOpE.
Konnenrpanus. PactBopurens M pacTBOpeHHOE BemiecTBO. PacueT Maccel pacTBOPEHHOTO
BEllecTBa M0 Macce pacTBOpa U MaccOBOHM J10jie pacTBOPEHHOro BemlecTBa. MaccoBast 0
npumeceil. [loHsTue o yncToM BemiecTBe U mpuMecH. MaccoBas o mpuMecH (w) B oOpasie
ucxoaHoro BemiectBa. OCHOBHOE BellecTBO. Pacuer macchl OCHOBHOTO BeIECTBA IO Macce
BELIECTBA, COIEPIKALIETO ONPEAETICHHYIO MaCCOBYIO JI0JII0 IIPUMECEH.

JeMoHcTpanuu:

Kounnexmus pa3nuyHbIX BUIAOB MpaMopa U u3fenuii u3 Hero. CMech peyHOro M caxapHoro
necka u ux pasnaenenue. Komreknus negtu n HedTenpoaykToB. Komiekiys ObBITOBBIX CMeceH.
Juarpamma coctaBa arMocgepHoOro Bo3ayxa. Jluarpamma coctaBa mpupoJHOTO Ta3a.

Komnekuus «MuHepasibl U TOPHBIE TTOPOIBI.

JlomalllHH€ OIBITHI:

W3yueHne cocraBa HEKOTOPbIX OBITOBBIX U (apMaleBTHUYECKUX IIPENaparos,
COJIEpIKalINX ONPEIEIICHHYIO 1010 IPUMECEH.

[Tpaktrueckas padora Ne 3. IlpuroromieHue pacTtBopa C 3aJaHHOM MacCOBOHM o€
pPacTBOPEHHOI'O BELIECTBA.
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I'nasa I1I. SIBnenusi, npoucxoasimuue ¢ pemecrsamu (11 4)

Paznenenune cmeceil. CriocoObl pas3zpencHus cMeced U ouucTKa BellecTB. Hekoropele
IpOCTEHIINE CIIOCOObI pa3/ieIeHUus] CMecel: INpOoCeHBaHME, DPA3/IelIeHHuE CMecel IOpPOILKOB
JKene3a W Cepbl, OTCTaWBaHUE, JEKaHTAalMs, LEHTPU(YTrHPOBAHUE, Pa3AEICHHE C IMOMOIIBIO
JeTUTENbHON  BOPOHKHM, (uibTpoBanue. @OunbrpoBaHue B J1aboparopuu, OBITY U Ha
npousBojacTse. [lonstue o ¢unprpare. Ancopbuus. Ilonstrue 06 agcopOuuu U aacopOeHTaX.
AKTUBHPOBAHHBIN yroJib KaK B KaK BAXKHEHIIIUN aicOpOEHT. Y CTPOHCTBO IPOTHUBOTa3a.

Juctuiuisiuysi, WM neperonka. Jucrtmuiauus (IeperoHka) Kak IPOLIECC BBIIEIECHUS
BEIleCTBA M3 XKHUIKOH cMmecHu. JlucTwiuMpoBaHHass BOAa U 00JacTH €€ HPUMEHEHMS.
Kpucranmnuzanus wnu  BeinapuBaHue. Kpucramuimszauus | BbllapuBaHue B J1abopaTopuu
(kpucTaymu3aropsl ¥ (appopoBble yHalIKKU A BbIIApuBaHUs) M npupoje. Ileperonka HedTu.
Hedrenponykrsl. @pakiinoHHas neperoHka *HUAKOro BO3Iyxa.

XVMMHYECKUE PEAKLUH. Y CIOBUS INPOTEKAaHUS U NPEKPALLECHUS XUMUYECKUX pEeaKLUi.
XVUMHYECKHE pEaKIMM Kak IpOLEcC IpPEeBpalleHHs] OJHUX BELIECTB B Jpyrue. YcCioBus
IOPOTEKaHUs U TNPEKpaleHUs XUMHUYecKuX peakuuil. COnpHKOCHOBEHHE (KOHTAKT) BEIIECTB,
HarpeBanue. Karammzarop. HWuruburop. VYmpasineHue peaknusiMu TropeHus. llpusHaku
XUMHUYECKHUX PEAKLIUH.

[Ipu3Haky XUMUYECKUX pEaKIil: ”3MEHEHHE 1BETa, 00pa3oBaHUE 0CaJIKa, PACTBOPCHUE
IIOJIyYUEHHOI'0 OCaJKa, BBIICICHUE Tra3a, IOSBJICHHUE 3alaxa, BBIICICHUE WIM IIONVIOIIECHUE
TEIIOTHI.

JlemoHcTpauu:

Qunptp IlloTTa. Boponka broxnepa. YcraHoBka i (QUIBTPOBAaHHS TOJA BaKyyMOM.
Pecniuparopuble Macku ¥ MapiieBble NOBsi3KM. lIpotmBoras m ero ycrporictBo. Kosnexnus
«HedT1b 1 HedTenpoayKTh». J[eMOHCTpallMOHHbBIE SKCIEPUMEHTHI: Pazfienenrue cMecu nopoika
CEpBI U JKEJIE3HBIX OMWIOK. Paznienenne cMecu nopouka cepsl U necka. Paznenenue cMecu BObl
U PacTUTENILHOTO Macjia C MOMOUIbIO JETUTEbHON BOpOHKH. [lonydeHne AMCTUIIMPOBAHHON
BOJIbI C MOMOIIBIO JTa0OPaTOPHOIM YCTaHOBKH JJIsl TMEPETOHKM KUIKOCTeH. PazneneHue cmecu
NepMaHraHata ¥ JUXpoMara Kajlusi CIocoOOM KpHcTaulM3alMu. B3auMopelcTBHE KeIe3HBIX
ONWJIOK M INOPOUIKA Cepbl NpU HarpeBaHuu. [loslydeHne yriekucioro rasa B3auMOJEHCTBUEM
MpaMopa ¢ KHCIOTOH M OOHapyKEHHE €ro ¢ MOMOUIbI0 M3BECTKOBOW Bojbl. KaTamutumueckoe
pasyioKeHue Mepokcuaa Bojopoaa (katamuzaTop — auokcuj mapranua (IV)). OOnapyxenue
pacTBopa ILIEJIOYH C MOMOUIBI0 MHMKAaTOpa. B3aumoelicTBue pacTBopa nepMaHraHaTa Kajaus u
pacTBopa JuXpoMara Kajlusi C pacTBOpoM cyinb(ura Harpus. B3aumoneiictBue pacTBOpa
NepMaHraHata Kajus C ackopOH-_ HOBOW KucioToil. B3ammoneicTBue xjopuaa xeieza ¢
KENTONU KPOBSHON COJIBIO M TUAPOKCHJIOM HaTpus. B3aumoneiictBue runpokcuaa xenesa (I1I) c
pPacTBOPOM COJISTHOM KUCIIOTHI.

JlaGopaTOopHbIE OMBITHI:

AncopOuMsi KyKypy3HbBIMM —MajO4KaMd [apoB Maxy4yux BemlecTB. M3yueHue
YCTPOMCTBA 3aKUTAJIKH U IIJIAMEHH.

JlomarHue OmbITHI:

Pa3znenenune cmecu cyxoro Mojoka ¥ peqHoro necka. OTcrauBaHue B3B€CH IOPOILIKA JUIsS
YUCTKU TIOCYZABl B BOJE M €€ JAeKaHTauusa. AJCopOLMs aKTUBUPOBAHHBIM YIJIEM KpacsIux
BEIIECTB INerncu-koiel. PacTtBopenue B Boae Tabnetku acnupuHa YIICA. IlpuroroBnenue
M3BECTKOBOM BOJIBI U OTBITHI C HeW. M3yuenne coctaa CMC.

[Ipaktnyeckas pabora Ne 4. BrelpamuBaHue KpHCTAIOB COJHM  (JIOMAaIIHUNA
SKCTICPUMEHT).

[Tpaktuyeckas padora Ne 5. OuucTka noBapeHHON COJIH.

[TpakTrueckas padota Ne 6. M3ydenue nporecca KOppo3uHu xKejesa.

I'nasa IV. Paccka3bl no xumuu (34)
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Yyennueckass KOH(pepeHIus. «Bbliaromuecs pyccKue YYeHble - XUMUKH». KOHKypc
cooOmmennid ydammxcs. «Moe JTI00MMOe XHMHYECKOE BEIIECTBO» (OTKPBITHE, IMOJyUYECHHE W
3HAYEHHUE).

Konkypc yueHndeckux mpoekToB. KOHKYpC MOCBSIIEH U3YU4ECHUIO XMMHUYCCKUX PEAKIIHH.

8 kaacc (70 yacoB)

Beenenne (44)

[Ipenmer xumuu. Meroapl TMO3HAHUS B XMMHUU: HAOJIIOJEHHE, OSKCIIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XMMHMYECKOW HH(pOpMaluu, €€ I[OJydyeHHe, aHalu3 W
OpEeICTaBJICHUE €ro pe3ynpTaroB. [loHATHE O XHMMHYECKOM »JlieMeHTe H (dopMax ero
CYLIECTBOBaHMS: CBOOOAHBIX aTOMaxX, IPOCTHIX U CIIOKHBIX BellecTBax. [IpeBpaienus BeniecTs.
OTnnure XUMHUYECKUX PEaKUUi OT (PU3MYECKHX SIBICHHHA. POib XMMHM B KU3HH YeEJIOBEKA.
KpaTtkne cBeneHuss U3 HUCTOPUM BO3HMKHOBEHHS M DPAa3BUTUSA XUMHM. Poib OTE4eCTBEHHBIX
YUEHBIX B CTAHOBJIEHMM XMMHUYECKOW Hayku — pabotel M. B. JlomonocoBa, A. M. bytieposa,
. 1. Menneneea. XuMu4ecKkasi CAMBOJIMKA. 3HAKA XUMUYECKHUX 3JIEMEHTOB U IIPOUCXOXKIACHUE
uX Ha3BaHUU. Xummudeckue ¢popmyisl. Manekcs 1 koadduunenTsl. OTHOCUTENBHBIE aTOMHAS U
MoJIeKyJIsipHass Macchl. [IpoBeneHue pacdeToB MaccOBOM JIOJIM XHMHUYECKOTO JJIEMEHTa B
BEIIECTBE Ha OCHOBE ero ¢opmyisl. [lepuonnyeckas cucrema XuMHUecKux anemeHtoB /Jl. .
MenpeneeBa, ee CTpyKTypa: Mayble U OOJbIIME MEPUOJIbl, TPYNNbl W IOATPYIIIHL.
[lepuoanueckas cuctema Kak CIpaBOYHOE MOCOOME AJi MOJYyYEHHUS CBEACHUH O XMMHYECKHUX
JJIEMEHTax.

JeMoHcTpanuu.

1. Mopenu (IapoCTEp>KHEBBIE) PA3NIMYHBIX MPOCTBIX M CIOXKHBIX BEIIECTB. 2.
Konnekuust crexistHHON xumuueckoil nmocyasl. 3. Konekuus MaTepuanoB U U3AeIui U3 HUX Ha
OCHOBe amomuHus. 4. B3aumozeiicTBue Mpamopa ¢ KHCIOTOM M TIOMYTHEHHUE H3BECTKOBOM
BOJIBI.

JIaGopaTopHBbI€ OTIBITHI.

1.CpaBHeHue CBOWCTB TBEPIbIX KPUCTAIIIMUYECKUX BEIIECTB U PacTBOPOB. 2. CpaBHEHUE
CKOpPOCTH MCTIapeHUs BOJIbI, OJIEKOJIOHA M STUJIOBOTO CIIUPTA ¢ PHIIBTPOBAJIbHON Oymaru.

Tema 1. ATOMBI XMMH4YE€CKHX 3JIEMEHTOB (94)

ATombl Kak (hopMa CYIIECTBOBAHMSI XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEJIEHUS O
CTPOCHUU aTOMOB. JloKa3aTenbCTBa CIIOKHOCTH CTpoeHus aroMmoB. OmnbiThl Pesepdopaa.
[InanerapHas monenb cTpoeHuss aroma. CocTaB aTOMHBIX sIep: HPOTOHBI, HEHUTPOHHBI.
OtHocuTenbHas aToMHasi Macca. B3auMOCBsI3b IOHATHN «(TIPOTOH», «HEUTPOH», KOTHOCUTENIbHAS
aTOMHas Macca». l3MeHeHue 4Yucia MNPOTOHOB B sApe aTroMa — O0pa30BaHHE HOBBIX
XUMHUYECKHX DJIEMEHTOB. l3MeHeHHe uuclia HEWTpOHOB B sjape aromMa — oOpa3oBaHUE
n3otornoB. COBpEeMEHHOE OIpeAeieHHe MOHATHS «XUMUYECKU 3neMeHT». M3oTombl Kak
Pa3HOBUAHOCTH aTOMOB OJHOI'O0 XMMHUYECKOI'O DJIEMEHTA.

OnexTpoHbl. CTpOEHHE AIEKTPOHHBIX YPOBHEM aTOMOB XHMHYECKHX 3JIEMEHTOB MaJIbIX
nepuonos. [loHsATHE O 3aBepLUIEHHOM JJIEKTPOHHOM YpoBHe. Ilepuoguueckas cucrema
xumuueckux snemeHtoB J[. . MenneneeBa u cTpoeHHEe aToMOB — (PU3MYECKHI CMBICI
MOPSIIKOBOTO HOMEPA JIEMEHTAa, HOMEpa IPpyIIIbl, HOMEpa IEPUO/a.

W3meHeHne yncnia 3JIeKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XUMHYECKOIO
3lIEMEHTa — O0pa30BaHHE IMOJIOKUTENBHBIX U OTPHUIATENbHBIX HOHOB. VOHBI, 00pa3oBaHHBIE
aTOMaMH METaJUIOB M HEMETAIUIOB. [IpMYMHBI M3MEHEHUS METAIUIMYECKUX U HEMETAIUIMYECKHX
CBOWCTB B nepuoaax u rpynnax. OOpa3oBanue OMHapHBIX coeauHeHuil. Ilonstue o0 MOHHON
cBs3u. CxeMbl 00pa3oBaHUsI MOHHOM CBsI3U. B3ammoielicTBE aTOMOB 2JIEMEHTOB - HEMETAJJIOB
MEXIy co0oii — o0Opa3oBaHHME [BYXaTOMHBIX MOJIEKYJ MpPOCTBIX BemiecTB. KoBaneHTHas
HEMOJIsSIpHasl XUMHMUYECKasl CBsA3b. ODJEKTPOHHBIE U CTPYKTypHbIe (opMyisl. B3aumoneiictBue
aTOMOB HEMETAJUIOB MEXIy co00ifi — oOpa3oBaHMe OMHAPHBIX COCIUHEHUH HEMETaslIOB.
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DneKTpooTpUuliaTenbHOCTh. KoBaneHTHass mnossipHast cBsA3b. [lOHATHE O BaJEHTHOCTH Kak
CBOIiCTBE aTOMOB OOpa30BbIBATh KOBaJIGHTHbIE XuMudeckue cBsa3u. CocTaBieHue Qopmys
OMHAPHBIX COCAMHEHHI MO BaJCHTHOCTU. HaxoXaeHHe BaJCHTHOCTH 1O ¢GopMmylie OMHAPHOTO
coenuHeHus. B3auMonelicTBUe aTOMOB METaNIOB MEXIY cO00H 00pa3oBaHHME METATMYECKHX
KkpuctauioB. [loHATHE 0 METAIITUYECKOH CBA3H.

JleMoHcTpanum.

Mogenu aroMOB XHMMHYECKUX 3JeMEHTOB. llepuoguyeckas cucreMa XUMHUYECKUX
anemenToB JI. . MenneneeBa (paznuunbie GOpMBbI).

JlaGopaTopHbI€ OTBITHI.

3. MoaenvupoBaHie NPUHIUIIA JECHCTBUSL CKAaHUPYIOIIEro MUKpOcKoma. 4. M3rotoienue
MoJeNiell MOJIEKyNl OMHApHBIX COeAMHEHHH. 5. V3roToBIeHHME MOJENH, WIUTIOCTPUPYIOIIEH
CBOMCTBA METAJUIMYECKOM CBS3H.

Tema 2. IIpocthie BemecrBa (6 4.)

[Tono)keHHe MeETAIOB W HeMeTamioB B [lepuomuyeckoil cHUCTEME XHUMHUYECKUX
sanementoB JI. WM. MenneneeBa. Baxnelilmme mnpocThle BelIeCTBA — MeTauibl (3KeJe30,
ATIOMUHHUM, KaJIbLIWWA, MarHWid, HaTpud, kamuii). OOmwue Qu3nueckue CBONCTBA METAJUIOB.
Baxxneiimue npocThie BellecTBa - HEMETaUIbl, 00pa30BaHHbIE aTOMaMHU KHCIIOpOJia, BOJAOPOa,
asora, cepbl, ocdopa, yriepoma. Mosekynbl MPOCTHIX BEHIECTB - HEMETAUIOB — BOJOPOJA,
KHUCIIOpOJia, a30Ta, rajoreHoB. OTHocuTenbHas MoJeKkylspHas macca. CrnocoOHOCTh aTOMOB
XUMHUYECKHX DJIEMCHTOB K OOpa30BaHUIO HECKOJBKHX IPOCTBIX BEIIECTB — aJUIOTPOIIHS.
AmnotponHele  MoauduKanuu - Kuciopoaa,  ¢ocdopa, onoBa.  Meramninyeckue U
HEMETAJUTMYECKHE CBOWCTBA MPOCTHIX BemiecTB. OTHOCUTENBLHOCTH 3TOTO MOHATHS. Yucio
ABorajnpo. KonnuectBo BemectBa. Monb. MonspHas Macca. MomsipHBIIT 00beM Ta3000pa3HBIX
BemecTB. KpaTHbie €IMHUITBI U3MEPEHUS KOJMYESCTBA BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb,
MUJUTUMOIIIpPHAsT M KWJIOMOJSPHAsT MAacChl BEIIECTBA, MIUIIUMOJSPHBIA M KUJIOMOISPHBIN
00BeMBI Ta3000pa3HBIX BEMIECTB. PacyeThl ¢ WCMOJNB30BAHUEM TMOHSATHH «KOJUYECTBO
BEIIIECTBA», «MOJIIPHAS Maccay, «MOJIAPHBIA 00bEM Ta30B», «IHCIO ABOTAJAPOY.

JleMoHcTpanuu.

[Tomyuenue o3oHa. OOpa3iel 6em0r0 M Ceporo oyoBa, O6emoro u KpacHoro docdopa.
Hekoropele meTamnbl ¥ HEMeTalbl C KOJMYECTBOM BemlectBa 1 Moib. MonsipHblii 00beM
ra3000pa3HbIX BEIIECTB.

JlaGopaTopHbI€ OTBITHI.

6. O3HaKOMJIEHHE C KOJUIEKIINeH METaIJIOB.

7. O3HaKOMJIEHUE C KOJUIEKIINEN HEMETAIIIIOB.

Tema 3. CoenuHeHUs1 XMMUYECKHUX 3JIeMeHTOB (14 1)

Crenenp oxucineHus. CpaBHEHHE CTENEHU OKUCIIEHHS M BalleHTHOCTH. OmnperneneHue
CTENEHH OKHCJIEHMs 3JIEMEHTOB B OMHApHBIX coefuHeHusx. CoctaBieHue GopMys OMHApPHBIX
COeMHEHUH, o0mMii crocod MX Ha3BaHWW. bUHAapHBIE COENMHEHHs] METAJUIOB M HEMETAJUIOB:
OKCUABI, XJopuabl, cynbpuasl u mnp. CocraBienue ux ¢opmyn. bunapubele coenuHeHus
HEMETAJUIOB: OKCUABI, JIETyYHME€ BOJOPOJIHBIE COECOUHEHMS, HX COCTaB U Ha3BaHMUI.
[IpencraBuTenn OKCHIOB: BOJA, YIVIEKUCIBIN a3, HerameHas u3BecTb. [IpeacTaBuTenu JeTyunx
BOJOPOJHBIX COEIMHEHUM: XJIOPOBOAOpPOX M ammuak. OCHOBaHUS, MX COCTaB M Ha3BaHUS.
PactBopuMocTs OocHOBaHMil B Boje. [IpencraBurenu mienoden: TMAPOKCUABI HATPUS, Kalus U
kanpiusa. [loHsaTHe 00 WMHAMKATOpaX M KadeCTBEHHBIX peakiusx. Kucimorel, ux cocraB u
Ha3BaHus. Knaccudukanus xucnor. I[lpencraBurenu KHCIOT: cepHas, COJsIHasg, a30THasL.
[Tonsite o mkane xkuciaotHocTH (wkana pH). M3menenne okpacku mHaukatopoB. Conn Kak
IIPOU3BOJHBIC KUCIOT M OCHOBAaHUM, MX COCTaB W Ha3BaHMUA. PacTBOpMMOCTB COJIEH B BOJE.
[IpencraButenu conel: XJOpuja HaTpusi, kapOboHaT u ¢ocdar kampuus. AmopdHbie u
KPUCTAJJIMYECKHUE BEIIECTBA. MEKMOJIEKYISIPHBIE B3aUMOACHUCTBUA. THIBI KPUCTAITIMYECKUX
peleToK. 3aBUCHUMOCTh CBOMCTB BELIECTB OT THUIIOB KPUCTAIJIMYECKMX pelIeTOK. Yucrteie
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BeliecTBa U cMmecu. [IpuMepbl KHUIKUX, TBEPABIX U razoo0pa3HbIx cMeceil. CBOWCTBA YMCTBIX
BellecTB U cMecedl. Mx coctaB. MaccoBas U oObeMHasi JOJIM KOMIIOHEHTa cMmecu. Pacuersl,
CBSI3aHHBIE C UCII0JIb30BAHUEM MOHSITHS «JI0JISI».

JeMoHcTpanumu.

OO0pa3upbl OKCHIOB, KUCIOT, OCHOBAaHUM M coyiell. Moenu KpUCTaINIMYECKUX PELIETOK
xjopuna Harpus, anMmasa, okcuaa yriepona (IV). KucnotHo - mienouHble HWHIUKATOPHI,
M3MEHEHHE MX OKPACKU B Pa3jIM4YHBbIX Cpelax. YHHUBEPCaJIbHbIM MHAMKATOP U U3MEHEHUE €ro
OKpackH B paznuuHbiX cpenax. lllkama pH.

JIabopaTopHBIC OMBITHI.

8. O3HaKOMJIEHHE C KOJUIEKIIMEN OKCUIOB. 9. O3HAKOMIIEHHE CO CBOKMCTBAMHM aMMHAKa.
10. KauecTBeHHas peakuus Ha yriiekucaelid ra3. 11. Onpenenenne pH pacTBOpOB KHCIIOTHI,
mesoun 1 Boabl. 12. Onpenenenue pH TMMOHHOTO M S0JI0YHOTO COKOB Ha cpese IionoB. 13.
O3zHakoMiieHHe ¢ Kosulekuuen coneil. 14. O3HakOMJIEHHE C KOJUIEKIMEW BEIIECTB C pPa3HbIM
TUTIOM KPHUCTAJUTMUECKON pelieTku. M3roToBieHue Mojeneil KpUCTAIMYECKUX peIieTok. 15.
O3HakoMiIeHUE C 00pa31OM TOPHOM MTOPOIBI.

Tema 4. U3menenus, npoucxoasiiue ¢ Bemecrsamu (12 4)

[TonsiTe sBICHWM, CBSA3aHHBIX C W3MEHEHUSMH, HNPOUCXOJALUIMMH C BEIIECTBOM.
SIBneHus1, cBSI3aHHbIE C U3MEHEHUEM KPUCTAJJIMUYECKOIO CTPOEHUS BEILIECTBA MPHU MOCTOSSHHOM
ero cocraBe, — (¢usndeckue spieHus. duznueckue SBIEHUS B XUMHUHM: JAUCTHILIALNA,
KpUCTAJIJIN3alusl, BbIIIAPUBAHUE M BO3TOHKA BEUIECTB, (PUIBTPOBaHUE U LEHTPU(YTHPOBAHUE.
SIBneHus1, CBA3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, — XMUMHMUYECKHUE peakuuu. [IpusHaku u
YCIIOBUS IPOTEKAHUS XUMUUECKUX peakuil. Beinenenre TernoTel U cBeTa — peakluyi rOpeHusl.
[TonsiTHE 00 5K30 M 3HIOTEPMUYECKUX PEAKIIHIX.

3aKOH COXpaHEHMsI Macchl BEIIECTB. XMMHUYECKHUE YpaBHEHHs. 3HAUYE€HUE WHIEKCOB U
ko3 duurentoB. CocTaBleHHE ypaBHEHUH XUMMUYECKMX peakiuil. PacueTbl mo XMMHUYECKUM
ypaBHEeHUsAM. PerieHue 3agady Ha HAaxXOXXJIEHHE KOJIMYECTBA, MAcChl WM O0beMa MIpOJyKTa
PEaKIMHU M0 KOJIMYECTBY, Macce WM 00beMy HCXOAHOTO BelecTBa. PacyeTsl ¢ UCIOIb30BaHHEM
MOHATHS «I0JI5D», KOTJa UCXOAHOE BEIECTBO JIAHO B BUJIE PACTBOPA C 3aJJaHHOW MacCOBOM J0JIeH
pPacTBOPEHHOI'O BELIECTBA WM COAEPKUT ONPEICIICHHYI JONK npuMmeced. Peakunn
pasznoxenus. [IpeacraBieHue o CKOPOCTH XMMHUYeCKMX peakiuil. Karammzaropsl. DepMeEHTHI.
Peakiun coenuHenusa. KaTtamuTuueckue M HeKaTaIMTUYECKHE pEaKLUH, oOpaTUMble U
HeoOpaTuMble peakiuu. Peakiuu 3aMenienus. Psa akTHBHOCTH METasIOB, €T0 MCIOJB30BaHUE
JUIsL TIPOTHO3UPOBAHUsI BO3MOXKHOCTH TPOTEKAHUS PEAKUMM MEXAY MeTalllaMH M KUCJIOTaMH,
peaxiuil BBITECHEHUS! OJTHUX METAJJIOB M3 PacTBOPOB MX COJIeH APYrUMHU MeTauiamu. Peakuuu
oOmeHa. Peaknuu HeiTpanuzanuu. YCIIOBHsS NMPOTEKaHHWs peakuuid oOMeHa B pacTBopax a0
KOHIA. THUIBI XMMHYECKMX pEaKkIUil Ha MpHUMEpe CBOMCTB BOJBL. Peakuus pas3imoKeHus —
ANIEKTPOJIN3 BOJBl. Peakuuu coenMHEHus — B3aUMOJICHCTBUE BOJBI C OKCHJIAMHU METAIUIOB U
HEMETAJJIOB. YCIIOBUE B3aMMOJIEUCTBUSA OKCHIOB METAJZIOB U HEMETauloB ¢ Bojou. Ilonsrue
«TUAPOKCUIB». Peakium 3amMenienns — B3auMoeicTBUE BOJIbI ¢ MeTaiaMu. Peakiiuun oOmMeHa —
TUAPOJIN3 BelecTB. JleMoHcTpaluu.

[Tpumepsl ¢u3nyeckux sBICHWI: a) MUIaBleHue mnapaduHa; 0) BO3TOHKA HOJa WIH
OeH30MHOM KHUCIIOTHI; B) paCTBOPEHHE OKpAIIEHHBIX CcOjel; I') Au(Qy3us TYIIUCTHIX BEIIECTB C
ropsmeil J1aMnoyku HakanuBaHus. IlpuMepbl XMMHUYECKMX SIBJICHUN: a) TOpeHHe MarHus,
docdopa; 06) B3aUMOAEHCTBHE COJSHOW KHUCIOTHI C MPaMOpPOM WM MEJOM; B) IOJy4yeHUE
ruapokcuaa Meau (II); 1) pacTBOopeHME MOIYYEHHOIO THMJIPOKCHJIA B KHUCIOTax; X)
B3aumojeiicteue okcuga meau (II) ¢ cepHOM KHCIOTOH TIpW HAarpeBaHWM; €) Pa3IOKCHHE
IIEpMaHraHaTa Kajus; ’K) pa3joXeHHe NEPOKCHIa BOJOPOIa C TIOMOIIbIO TUOKCUAA MapraHia u
KaTayia3bl KapTodelss UM MOPKOBH; 3) B3aMMOAEHUCTBUE Pa30aBIEHHBIX KHUCIOT ¢ METAJUIAMH.
JlabGopaTopHBIE OMBITHI.

16. IlpokanuBanue Meau B IUIAMEHHU COUPTOBKH. 17. 3amelleHHMe MeId B pacTBOpE
xnopuna meau (II) sxenezom.
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Tema 5. Ilpaktuxkym 1. IIpocreiinmue onepanuu ¢ BemectsoM (3 4)

1.HaGntonenus 3a U3MEHEHUSIMU, TPOUCXOISIIUMH C TOPAIIEH CBEUYOM, U MX ONHUCAHUE
(moMamrHuM SKCIEpUMEHT). 3. AHaIM3 MOYBBI M BOABI(JOMaIIHUM 3KcriepuMenT). 4. [IpuzHaku
XUMHUYECKHUX PEAKLHUM.

Tema 6. PacrBopenmne. PacrBopbl. CBoiicTBa pacTBOpPOB 3JeKTPoOauToB (18 1)
PactBopenue kak ¢pusuko - xumuueckuii mpouecc. [lonstue o rugparax U KpucTaoruapaTax.
PactBopumMocTs. KpuBbie pacTBOPUMOCTH KaK MOJI€Ib 3aBUCUMOCTH PACTBOPHUMOCTH TBEPABIX
BELIECTB OT Temneparypbl. HachlllleHHbIE, HEHACBIIECHHbIE M IE€PECHIIIEHHBIE PAaCTBOPBI.
3HaueHUe PacTBOPOB IS MPUPOJBI M CEIBCKOTO XO03siicTBa. [loHATHE 00 3MEKTPOIUTUIECCKON
JUCCOLMALMU. DJEKTPOJIIUTHI M HEDJIEKTPOIUTHL. MeXaHUu3M JUCCOLMAIMN 3JIEKTPOIUTOB C
pa3IMYHBIM  XapakTepoM CBsi3u. CTeneHb AIEKTPOIUTHYECKON auccouuanu. CHUIbHBIE H
cnalpie 37eKTPONIUThl. OCHOBHBIE TOJOXKEHHS TEOPUHM SJICKTPOIUTUYECKOM TMCCOLHMALIUU.
Honnbple ypaBHeHUs peakuuid. Peaknmn oOMeHa, uiaymue 10 KoHma. Kiaccupukamus HOHOB U
ux cBoiictBa. Kucnotel, ux kmaccuduxanus. Jucconumaiusi KUCIOT U UX CBOICTBa B CBETE
TEOPUM DJIEKTPOIMTUYECKON auccouranvyd. MOJEKYJApHbIE U WOHHBIE YPABHEHUs pEaKIMi.
B3auMopeiicTBue KHCIOT C MeTallaMU. DJIEKTPOXUMUYECKUM psAJl HANPSIKEHUNM METalIOB.
B3aumopeiicTBue KHUCIOT C OKCHUJIaMU METaJuIoB. B3anmoelicTBie KHCIOT ¢ OCHOBAHUSIMU —
peakiusi HeWTpanuzauuu. BsaumopeiictBue KuciaoT ¢ consmu. Vcmnonb3oBaHue TaOIUIIBI
pacTBOPUMOCTH JJII XapPAaKTEPUCTUKH XUMHUYECKUX CBOMCTB KuciaoT. OCHOBaHUS, UX
kiaccudukanus. Juccounanys OCHOBaHUI U UX CBOMCTBA B CBETE TEOPUU DIEKTPOIUTUUECKON
aucconyanuu.  B3aumonelcTBMe  OCHOBaHMM ¢ cofisiMH.  Mcmonb3oBaHWEe — TaOIMIIBI
pPacTBOPHUMOCTH ISl XapaKTEPUCTHUKA XUMHUYECKHX CBOWCTB OCHOBaHMW. B3aumopeiicteue
miesioyel ¢ okcuaamu HemeTauioB. Coiu, WX JIUCCOIMAIMS W CBOWCTBA B CBETE TEOPUU
AIIEKTPOJIUTUYECKON Juccormanui. B3aumoneiicTBue cojeil ¢ MeTanaaMu, OCOOEHHOCTH ITHX
peakuuii. BzaumopelictBue comneit ¢ conamu. Mcnonp3oBanue TabnMIbl pacTBOPUMOCTH JUIS
XapaKTePUCTHUKU XHUMHUYECKUX CBOMCTB coieil. OO0oOimieHne cBeaeHHd 00 OKcHIax, HX
Kiaccuukanuu U cBoicTBax. ['eHeTHUEeCKHE psiibl MeTaJlIa M HeMeTaia. [ eHeTudyeckas CBS3b
MEXIy KjaccaMd HEOpPraHM4ecKuX BemecTB. OKHUCIUTEIBbHO - BOCCTAHOBHUTEIIbHBIE PEAKIINU.
Ornpezenenne cTeneHeld OKUCICHHS ISl AJIEMEHTOB, 00pa3yIOIUX BEIIECTBA Pa3HBIX KIIACCOB.
Peakunu moHHOTO OOMEHa M OKHCIUTENBHO - BOCCTAHOBUTENbHbBIE peakuuu. OKUCIUTENb U
BOCCTAHOBHUTEJb, OKHCICHHE W BOccTaHOBiIeHHE. COCTaBJICHHE YPaBHEHHH OKHUCIUTEIHHO-
BOCCTaHOBHUTENBHBIX PEaKIUi METOJIOM JIEKTPOHHOTO OanaHca. CBOMCTBA MPOCTHIX BEUIECTB —
METaJUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE OKHCIMTEIIbHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

JeMoHcTpanuu.

HcnbiTanue BemecTB W HMX PacTBOPOB HA  AJIEKTPONPOBOTHOCTh. 3aBUCHUMOCTH
ANEKTPONPOBOAHOCTUA YKCYCHOM KUCIOTHI OT KOHIIEHTpALMH. J[BH>KEHHE OKpalIEeHHbIX UOHOB B
ANEKTPUYECKOM Tosie. B3amMogelicTBue MUHKA C CEpOM, COJISTHOM KHCIOTOM, XJIOPHIAOM MEIN
(IT). 'openne marnus. BzaumopelicTBre XJIOPHON U CEPOBOIOPOIHON BOJIBI.

JlaGopaTopHbI€ OTBITHI.

18. B3aumopeiicTBue pacTBOpPOB XJIOpuaa HaTpus U HUTpara cepebpa. 19. [lomyuenue
HEpaCTBOPUMOIrO THJIPOKCHAA W B3auMoOAeHCTBUE ero ¢ kucioramu. 20. B3aumopeiictBue
KHCIIOT C OCHOBaHMsMHU. 21. B3aumopeiicTBue KHCIOT C OKCHUAAMH METaOB. 22.
BzauMogeiictBue KHCIOT ¢ MeTajulaMu. 23. Bs3aumMopmelicTBHE KHCIOT C coOlIMH. 24.
BsaumopelictBue 1menoueil ¢ kuciaoTraMu. 25. BzauMopgelicTBue IenouYer € OKCHIAMH
HeMeTalIoB. 26. BsaumopeiicTBue menouet ¢ comsimu. 27. IlomydeHwe W CBOICTBA
HEPACTBOPUMBIX OCHOBaHUM. 28. B3auMmonelicTBUE OCHOBHBIX OKCHIOB C KucioTramu. 29.
BzauMozeiictBue OCHOBHEIX OKCcHUIOB ¢ Bomou. 30. B3amMonaeiicTBHE KUCIOTHEIX OKCHUIOB C
menouamMd. 31. B3aumMogelcTBue KUCIOTHBIX OKCHUIOB ¢ BOXOH. 32. B3aumMonelcTBHUE COJIEH C
kucioraMu. 33. B3zanumonencTsue cosell ¢ niennouaMu. 34. BzauMoaeiicTBre cojied ¢ CosaMu. 35.
B3anmopencTsre pacTBOPOB COJIEH € METAIIIAMHU.
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Tema 7. IlpakTukym 2. CBoiicTBa pAaCTBOPOB J1eKTPOJIUTOB (14)

1.Nonnbie peakuuu. 2. YCIOBHUS TEUEHUS XMUMHUYECKUX PEAKIMN MEXKIY pacTBOpaMU
3JIEKTPOJUTOB 10 KOHIA. 3. CBOMCTBa KHUCIOT, OCHOBAaHUM, OKCHUIOB U cojel. 4. Pemienue
AKCIIEPUMEHTAJIbHBIX 3a/a4 .

9 kaacc (68 yacos)

Beegenne. OOmasi XxapakTepUCTHKAa XHMHYECKHX 3JJI€MEHTOB M XMMHYECKHX
peakuuii. [lepuoguveckuii 3akon u Ilepuoanyeckasi cucremMa XUMHUYECKUX 3j1eMeHTOB /1.
N. MenneneeBa (10 4)

XapakTepucTuKa 3JIEMEHTa 0 €ro MoJ0KeHHIo B Ileproanueckoil cucreMe XMMUYECKUX
anemenToB J[. . MenzaeneeBa. CBoiicTBa OKCUIOB, KUCIIOT, OCHOBaHHM U COJIEH B CBETE TEOPUU
3JIEKTPOJIMTUYECKON JUCCOLMALMU W OKHUCJIEHUSA-BOCCTAHOBJIEHUA. [loHsATHE O mepexoaHbIX
asieMeHTaX. AMQOTEPHOCTh. [ 'eHETHYECKHiA psT IEPEXOTHOTO dIeMeHTa. [lepruoandeckuii 3aKoH
u llepuogmueckas cucrema xumuuyeckux diaeMeHToB J[. M. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEKUBOU NPUPOAbl. XUMUYECKUN COCTAB spa, MAHTHHA U 3€MHOM KOpBI.
XUMHUYECKUE OJJIEMEHThl B KJIETKAX JKUBBIX OpPraHU3MOB. Makpo- U MHKPOIJIEMEHTHI.
O06o0uieHne CBeJCHU O XUMHUYECKHUX peakuusx. Kimaccupukamust XMMUYECKUX PEeaKIuid 110
pa3MYHBIM MPU3HAKAM: «UUCIO M COCTaB pEAarupyroIluX M O0O0pa3yIOIIUXCS BEIIECTBY,
«TerioBor 3¢ (deKT», «HampaBICHUE», «HU3MEHEHHE CTENEHEH OKHCICHHS DJEMEHTOB,
00pa3ymomux pearupyromme BeuecTBay, «pasa», «MCIolb30BaHUEe KaTanuzatopay». [lonarue o
CKOPOCTH XHMMHYECKOW peakuuu. PakTophl, BIMAIONIME HA CKOPOCTh XUMHUYECKUX DPEAKLUN.
Karanuzatops! 1 karanus3. MHTHOUTOPBI. AHTHOKCUIAHTEHI.

JeMoHcTpanmu.

Paznuunsle ¢popmbl Tabmunsl . . MenneneeBa. Monenu aToMOB 3J€MEHTOB 1—3-10
nepuoaoB. Mojenb CTpoeHHs] 3eMHOro Iapa (IonepeuHblil pa3pes3). 3aBUCUMOCTh CKOPOCTHU
XUMHYECKOM PEAKIUM OT MPUPOJBl PEArupyroIUX BEIIECTB. 3aBHCHUMOCTb CKOPOCTH
XUMHUYECKON peakluu OT KOHIEHTPAlMM pPEarupyroluX BeleCTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peakIy OT IUIOAJd CONPUKOCHOBEHMSI PEAarupyoLINX BEIIECTB («KUIALIMNA
CJIOI»). 3aBUCHUMOCTh CKOPOCTHM XMMHMUYECKOH peakuuu OT TeMIepaTyphl pearupyronmx
BelleCTB. ['OMOTeHHBII M  TEeTEpOreHHbId  Karanu3bl. @DOEpMEHTATHBHBIA  KaTajus.
Wurubuposanue.

JIaGopaTopHBbI€ OTIBITHI.

1.ITonyuenue TUAPOKCHIA MMHKA W HCCIEJOBAaHWE €ro CBOMCTB. 2.MojaenupoBaHue
noctpoenus llepuoanueckoit cucrembl xumuueckux »siemeHtoB Jl. WM. Menneneesa. 3.
3amenieHne keiae3oM Mmeau B pactBope cymbdara meam (II). 4. 3aBUCHMOCTH CKOpPOCTH
XUMHYECKON PEAKIUM OT MPUPOJbl pEarupyroliux BEIIECTB Ha MPHUMEpPE B3aUMOJEHCTBUS
KHCIIOT C MeTaulaMH. 5. 3aBHCHUMOCTh CKOPOCTH XUMHYECKOM pPEaKUUU OT KOHLEHTpaluu
pearupyrouux BEIIECTB Ha IPUMEPE B3aUMOACHCTBUS IIMHKA C COJITHOM KHUCIOTOM pa3InyHON
KOHIIEHTpauuu. 6. 3aBUCUMOCTh CKOPOCTH  XMMHUYECKOM  peakiuud OT  IUIOMaAu
CONPUKOCHOBEHMSI pEarupymlomux BewiectB. 7. MoJenupoBaHHE «KMIISILErO Cclaos». 8.
3aBUCUMOCTb CKOPOCTHM XMUMHYECKOM PEAKIHUH OT TEMIIepaTypbl PEarupyrollnx BEIIECTB Ha
npuMepe BizaumojeiicTBus okcupa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI pazIMYHON
TeMriepaTypbl. 9. PasnokeHune mepokcuaa BoOJOpoja ¢ MoMombi okcuaa mapranma (IV) u
katanasbl. 10. OOHapyxeHue KaTajna3bl B HEKOTOPHIX MUIIEBBIX mpoaykTax. 11. MHrubuposanue
B3aUMOJICHCTBUS KHCIIOT C METAJITIAMU YPOTPOITHUHOM.

Tema 1. Metajuasl (14 4)

ITonoxenne merayoB B Ilepuogudeckoil cucremMe XuMUYeCKHX diaemMeHToB [ .
MenneneeBa. Meraunueckass KpUCTAUINYECKAs PEIIETKA U METAJUIMYECKasi XUMHAYECKAs CBS3b.
O6mue ¢uzmdeckne cpoiictBa MeTaymioB. CIUtaBbl, MX CBOWCTBA U 3HAYCHHE. XHUMHUYECKUE
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CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, a TakXke B CBETE UX IIOJIOXKEHUS B
INEKTPOXUMHUUYECKOM DSy HampspkeHuM MetaioB. Koppos3ust MeTaioB U criocoObl 60prObI ©
Hell. Meramtel B mpupoze. O0mue criocoObl HX MOTydeHUsI.

OO6mmas xapakTepuCTHKa IIEIOYHBIX MeTauioB. Mertauibl B npupoze. O0miue crnocoOsl
ux nonydeHusa. CrpoeHue atoMoB. lllenounble MeTamuibl — MOpOCThIE BellecTBa. BaxkHeimue
COCIMHEHUS ILEIOYHBIX METaNIOB — OKCHJIbI, THIPOKCHIBI U CONHU (XJOPHJbI, KapOOHATHI,
cynb(haTel, HHUTpPaAThl), UX CBOWCTBA M MNPUMEHEHHE B HApPOJHOM XO03sicTBe. KanuiiHbie
ya00peHusI.

OOm1ast xapaKTepUCTHKA 3JIEMEHTOB TTIaBHON noArpynms! 11 rpymmer.

Crpoenue aromoB. lllenouyHo3emenbHbIE METAIIIBI — IPOCTHIE BelllecTBa. BaxkHelue
COCIMHEHUS ILEJIOYHO3EMENBHBIX METAUIOB — OKCHJbI, THAPOKCUABI M COJIM (XJIOPHJBI,
KapOOHaThl, HHUTpaAThI, Ccyiabdarel, (ocdarpl), WX CBOKWCTBA W TPUMEHEHHE B HAPOIHOM
XO3HCTBE.

Amomunuii. CtpoeHue aroma, ¢GuU3MYECKHE U XHUMHUYECKHE CBOMCTBAa MPOCTOTO
BemecTBa. CoenMHEHHS AIOMUHUST — OKCHI W THUAPOKCHI, WX aMQOTEpHBI XapakTep.
Baxneiimue conu amoMmunus. [IpumeHenue antoMuHuS U €ro COeAMHEHUH.

XKenezo. Crpoenue aroma, pU3NUECKHE M XMMHUYECKHE CBOWCTBA MPOCTOTO BEUIECTBA.
I'enernueckue psaapl Fe+2 u Fe+3 .

Baxueiimue conu xeneza. 3HaUCHHE JKele3a M €ro COECIUHEHWH JUIsl NpUpPOAbl U
HApOJIHOT'O XO351CTBA.

JleMoHcTpauuu.

OOpa3upl  MIENOYHBIX M IIEJOYHO3EMENbHBIX  MeTauioB. (OO0pasisl  CIJIaBOB.
BzaumopeiictBue HaTpus, JUTHS U Kajdblus C BOAOM. B3aumopaeicTBue HATpUsi U MarHus C
KHucIopoioM. BzanumonelictBrue Metainos ¢ HemeTauiamu. [lomyuenue ruapokcuaos xxenesa (11)
u (1),

JIaGopaTopHbIE OIBITHI.

12. B3aumozeiicTBie pacTBOPOB KHUCIOT U cosield ¢ Metamamu. 13. O3HakoMmieHHE ¢
pynamu kene3a. 14. OkxpamuBaHMe TIJIaMEHHM COJIAMM  ILIEJIOYHBIX  MeETauioB. 15.
B3aumoneiictBue kanbiusa ¢ Bogoi. 16.IlonmydeHne ruapokcua Kajabllus U UCCIEIOBAHHUE €0
cBoictB. 17. IlomydyeHue ruapoKcuia allOMUHUS UM MCCIEIOBAaHHWE €ro CBOMCTB. [8.
B3aumoneiictBue xenesa ¢ consiHol kucnotoit. 19. ITonyyenne rugpokcunos xenesa (II) u (I11)
Y U3YYEHUE UX CBOMCTB.

Tema 2. IIpaktuxym 1. CBoiicTBa MeTa/llI0B U UX coeanHenmii (3 1) OcyuiecTBieHue
LEMOYKN XUMHUYECKHUX NpeBpameHnid. 2. [lomydyeHne u cBOWCTBAa COECIMHEHMM METAIIOB. 3.
Pemenue skciepuMeHTANBHBIX 33J]a4 HA pacllO3HAaBaHUE U MTOJYYEHHUE COEIMHEHUIN METAJUIOB.

Tema 3. Hemerasuibl (23 4)

OOmiasi xapakTepucTUKa HeMeTauioB: mnonoxeHue B [lepumomudeckoil cucreme
xumudeckux  onemeHntoB  J[. WM.  MeHngeneeBa, OCOOCHHOCTHM  CTPOEHHUS  aTOMOB,
anekTpooTpurareabHocTh (D0),psan 0. Kpucrammmdyeckoe cTpoeHne HEMETalIoB — MPOCTHIX
BelecTB. Aiorponusi. Pusnueckue CcBOWCTBa HeMETaioB. OTHOCUTETBHOCTh MMOHSATUH
«METaJuD» U «HEMETAILI».

Bonopon .Ilonoxenne Bogopoaa B Ilepuognyeckoii cucteMe XUMUYECKUX 3JIEMEHTOB /],
N. MenneneeBa. CtpoeHue atoma M MOJEKyJbl. DH3NUEeCKMEe W XUMHUYECKHE CBOMCTBA
BOJIOpPO/Ia, €r0 MoTy4YeHue u npumeHenue. Boaa.

Ctpoenune moiiekynbl. BogoponHas xumudeckas CBsA3b. PU3MYECKHE CBOMCTBA BOIBI.
Anomanuu cBOMcTB Boabl. ['uapoduibHbie u runpodoOHbIe BemecTBa. XUMUYECKHE CBOICTBA
Boabel. KpyroBopoT Boawsl B mpupozae. Bomoounctka. Aspamusi Boabl. beITOBBIE (DUIBTPHI.
MunepanbHble BOJbI. JJUCTUIUIMPOBAaHHAS BOJIA, €€ TIOJYyYEHHE U IPUMEHEHHUE.
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OOm1as xapakTepucTuka ranoreHoB. CTpoeHue atoMoB. IIpocTeie BemecTBa 1 OCHOBHBIE
COCIMHEHUS TaJoreHOB, WX cBoiicTBa. KpaTkue cBegeHus o xiyope, Opome, drope u iome.
[IprMeHeHne raJoreHoB U UX COEAMHEHUI B HAPOJAHOM XO351CTBE.

Cepa.

CrpoeHue aToMa, ajulIOTpOIUs, CBOWCTBAa U NpUMEHEHUE poMOHuecKoil cepbl. OKCUIbI
cepol (IV) u (VI), ux nomydenue, cBoiictBa U nmpuMeHeHne. CepHass KUCIOTa U €€ COJH, MX
IIPUMEHEHNE B HAPOJHOM XO03s1HcTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.

A30T.

CrpoeHue aromMa M MOJIEKYJIbI, CBOMICTBa IPOCTOrO BelleCTBa. AMMMAK, CTPOEHUE,
CBOMCTBA, NoytydyeHue u npumeHeHue. Conu aMMOHHMS, UX CBOMCTBA M IpuMeHeHue. OKcuabl
azora (II) u (IV). A3orHas kuciora, ee CBOWCTBA M mNpuMeHEeHHe. HUTpaThl U HUTPUTHI,
npobiieMa uX CoepKaHUs B CEIbCKOXO03IUCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.

docdop.

CtpoeHue atoma, alsIOTPOIHs, CBOMCTBA O6enoro u KpacHoro ¢gocdopa, UX NpUMEHEHHE.
OcHoBHble coemuHeHus: okcuna (ochopa (V) u oprodochopras kucimora, GocdaTsl.
®ochopubie y1oOpeHus.

Yraepon.

CtpoeHue artoMma, aIOTpOmnus, cBoWcTBa Moaudukauui, npumeHeHue. OKCHUIIBI
yraepoxa (II) u (IV), ux cBoiictBa u npumeHenune. KapOoHATHI: KaJBLIUT, COJAA, MOTAIl, HX
3HAUYEHUE B IPUPOJIE U KU3HU YEIOBEKA.

KpemHnii.

Crpoenue aToma, KpUCTAJUIMYECKUH KPEMHHUW, €ro CBOMCTBa W npumeHeHue. Okcun
kpemuus (IV), ero npuponansie pa3HOBUIHOCTH. CHUIMKATHI. 3HAUYEHUE COCTMHEHUM KPEMHUS B
JKUBOM M HEXUBOW npupoze. [loHaTre 0 CUIIMKaTHOW MPOMBILITIEHHOCTH.

JeMoHcTpanmu.

OO0pa31pl raoreHoB — MPOCTHIX BEIECTB. B3anMmojeiicTBUe rajloreHoB ¢ HaTpHeM, ¢
anoMuHueM. BoiTecHeHHe xJ10poM Opoma MM MOJA U3 pacTBOPOB UX cojeil. BzaumoneiicTeue
CEpbI C METAJIJIaMH, BOJOPOAOM U KUCIOPOAOM. B3aumoneicTBue KOHIEHTPUPOBAHHON a30THON
KHUCIIOTHI ¢ Menpto. [loriomenue yriem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHue
Menu u3 ee okcuaa yrieM. OOpasibl IPUPOIHBIX COEMHEHHH XJlopa, cepbl, ocdopa, yriepoaa,
kpeMHusi. OOpa3ibl BXXHEHIINX JJI1 HAPOJIHOTO XO35CTBa Cyab(})aToB, HUTPATOB, KApOOHATOB,
docartos. OOpasibl cTEeKIa, KEpaMHUKH, IEMEHTA.

JlaGopaTOpHBIE OTIBITHI.

20. Ilomyuyenne u pacnoszHaBaHue Bojpopoaa. 21. HMccinemoBaHne NOBEPXHOCTHOTO
HaTsDKEHUs BOJAbL. 22.PacTBOpeHHE NMEepMaHraHata Kajusl WM MEIHOrO Kyropoca B Boje. 23.
['mapatanus o6e3BoxkeHHOro cynabdata menu (II). 24. M3roToBneHne runcoBoro ormnevarka. 25.
O3HakoMJIEeHHE C KOJUIEKIMEW OBITOBBIX GUIBTPOB. 26. (O3HAKOMJIEHHE C COCTAaBOM
MUHepanbHOM BOAbl. 27. KauecTBeHHass peakiuss Ha ranoreHuJ-uoHsl. 28. IlomydeHue u
pacriodHaBaHue kuciopoma. 29. I'openue cepbl Ha Bo3ayxe U B kuciopoze. 30.CpolicTBa
pa3baBieHHOl cepHOU kucnOThl. 31. M3ydeHue cBoiicTB ammuaka. 32. Pacmo3naBanue coineit
amMmonusa. 33. CpoiictBa pa30aBieHHOW a30THOW KHCIOTHL. 34. BsaumopeiicTBue
KOHIIGHTPUPOBAHHON a30THOM KHCIOTHI ¢ Meabto. 35. T'openue ¢docdopa Ha BO3ayxe M B
kuciopose. 36. PacnoznaBanue docdaros. 37. ['openue yrius B kuciopone. 38. Ilomyuenue
YrOJIbHOW KHCIIOTHI M U3ydeHue ee cBOoMCTB. 39. Ilepexon kapOoHATOB B TuapokapOoHaTh.40.
Pasznoxxenne runpokapbonata Hatpus. 41. IlomyueHue KpeMHEBOW KHUCIOTHI U W3YYEHUE €€
CBOIICTB.

Tema 4. [IpakTukym 2. CBoiicTBa coeIMHEHUIT HEMeTAJLI0B (3 1)

1.Pemenue sxcriepuMeHTaIbHBIX 3a1a4 1o teMe «lloarpynma rajgoreHoBy». 2. Pemenue
JKCIIEpUMEHTANbHBIX  3a7au 1o Teme  «lloarpynma  kucnmopoma». 3.  Pemenue
JKCHEPUMEHTAIBHBIX 3anad nmo teme «lloarpynma asora». 4. PemieHue 3KCIepUMEHTaIbHBIX
3anad no Teme «lloarpymnma yrnepomay. 5. [lonyuenue, cobnpanue u pacrio3HaBaHHE Ta30B.
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Tema 5. O0001IeHHe 3HAHUI IO XUMHMHU 32 KyPC OCHOBHO# mkoJbl. [loaroroBka k
rocyaapcrBenHoii urorosoii arrecrauuu (F'MA) (10 4)

Ilepnonnueckuii 3akoH u Ilepmoanueckas cucrtemMa XuMuU4eckux snemeHtoB J[. U.
MenpneneeBa. @PU3MYECKUH CMBICI MOPSIAKOBOIO HOMEpPA JJIEMEHTa, HOMEPOB IIEpUOAA H
rpynnbl. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB 3JIEMEHTOB U HMX COEAMHEHUN B IMEpHOJaX U
rpynmnax B CBETE€ IPEJICTaBICHUNW O CTPOSCHUM aTOMOB 3JIEMEHTOB. 3HAaYEHHUE MEPUOJUYECKOIO
3aKoHa. BUJIbl XUMHYECKUX CBSI3€H M THUIIBI KPUCTAIUIMYECKHUX PEIIeTOK. B3auMocBs3b cTpoeHus
U cBOMCTB BenlecTB. Kimaccupukaus XuMHUECKUX PEaKIUK TI0 Pa3ITUYHBIM MTPU3HAKaM (4HUCIIO U
COCTaB pearupyroux U oOpa3yroumxcs BEUIecTB; HaJU4KMe TpaHUIbl pa3jaena (as; TeraoBoin
3 PeKT; N3MEHEHNUE CTEIICHEH OKUCIICHHSI aTOMOB; MCIIOJIb30BaHUE KaTallu3aTopa; HalpaBlIeHUE
nporekanus). CKOpOCTh XMMHUYECKHX peakuuid u (paxTopsl, Biusiomue Ha Hee. OOpaTUMOCTh
XUMHUYECKHMX pEaKLUi U CIOCOObl CMEUICHUS] XMMHUYECKOTo paBHOBecHs. [IpocThie U CiloXHbBIE
BelecTBa. MeTayuibl U HeMeTalulbl. ['eHeTuueckue psapl MeTajuia, HeMeTala U MepPeX0aHOTro
MeTaina. OKCUIbl U TUAPOKCUIBI (OCHOBaHMS, KUCIOTHI, aM(pOTEpHbIE THIPOKCUIBI), coau. Mx
cocTaB, Kiaccudukaiys U o0lMe XUMHUYECKHE CBOMCTBA B CBETE€ TEOPUU DIECKTPOITUTHUECKOMN
JUCCOLIMAIINY.
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TemaTHuyecKoe NJIAHHPOBAHME C ONpeTeJeHHeM OCHOBHBIX BHIOB JeATEILHOCTH
7 kimace (35 ugaca)

Ne HanmenoBanue Komnyec | Ilpakr. ®opmsbl OcHoBHbIE BUbl yUEOHOH AEATEIBHOCTU
pa3fenoB M TEM | TBO 4acoB | paboOTh KOHTPOJISI
1 | Xumus B ieHTpe 11 2 Kontposbnas | [lo3nasamenvuvle: TPAKTUYECKOE OCBOCHUE METOJOB ITIO3HAHUSA; PETYISIPHOE
€CTECTBO3HAHHUSA pabota oOpalleHnIo B yueOHOM Ipoliecce K UCIOJIb30BaHUIO 001eydeOHBIX YMEHHIH,

3HAKOBO-CUMBOJINYECKUX CPEJICTB;

BBIJICJIATH TJIaBHYIO M U30BITOUHYIO HH(GOPMALIMIO U aHAIU3UPOBAThH PE3YJIbTaThI
IIOMCKa.
Pecynamusnvie: popmupoBaHue JeHCTBUH LieIenoaranus, BKIIOYast
CIIOCOOHOCTh CTaBUTh HOBBIE YUEOHbIE 1I€JIN U 3a/auu;

IUIAHUPOBATh UX PEATU3aLUIO;
OCYIIECTBIISATH BBIOOP A (DEKTUBHBIX ITyTEH M CPEICTB JOCTHXKCHUS TIETICH,
KOHTPOJIMPOBATh U OLICHUBATH CBOM JIEHCTBHUS KAK 110 PE3YyJbTaTy, TAK U 110
croco0y eUCTBUSI.

Kommynuxamuenuwie:
®opmupoBaHue AEUCTBUN IO OpraHU3alUy U IJIAHUPOBAHUIO yUeOHOTO
COTPYJHUYECTBA C YUUTEJIEM U CBEPCTHUKAMHY;

yMEHMH paboTaTh B rpymIie 1 NpuoOPETEHUIO ObITa TaKOW paboThl,
IIPAKTUYECKOMY OCBOCHHIO MOPAJIBHO- 3TUYECKUX U IICUXOJIOTHYECKUX TPUHIIUIIOB
OOLIEHMS U COTPYITHUYECTBA; IEHCTBOBATh C YUETOM MO3ULIUU APYTOTO U YMETh
COI'JIACOBBIBATh CBOM JICHCTBUS; YCTAaHABIUBATH U MOJIEPKUBATh HEOOXOMMBbIE
KOHTaKThI C APYTUMH JIIOAbMHU; YAOBIETBOPUTEIBHO BIa/IeTh HOPMaMH M TEXHUKOM
OOIIEeHUS; ONIPEEIIATh eI KOMMYHUKAIIUH, OLIEHUBATh CUTYAIIHIO,
Jluunocmuule: 1ieneHanpaBieHHOe (GOpMHpPOBaHUE UHTEPECA K U3y4aeMbIM
00J1acTsIM 3HAHUS U BUJIAM JIESITEITbHOCTH;

nefarorunyeckasi moJepxKa JJr0003HaTeIbHOCTH U U30UPaTeIbHOCTH HHTEPECOB
00pa3oBaTeNbHOIO MpoIlecca,;

IIpeomemnvie . ecTecTBO3HaHHE — KOMIUIEKC HayK O MPUPOJE: PU3NKU, XUMUH,
6uonoruu u reorpadun. Ilpeamer xumuu. CBONCTBA BEIIECTB KaK UX
WHIMBUyaIbHbIE Tpu3Haku. CBOMCTBA BEIIECTB U UX NTpuMeHeHue. [IpaBuia
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npoBesieHus dKkcrepuMenTa. CTpoeHHe IIEMEHH CBEYH, CyXOro ropryero,
cnupToBKH. [IpaBuina TexHuku 0e30macHOCTH pU paboTe B XMMUYECKOM
kabunere. JlabopaTopHoe 000py10BaHHE B XUMHUH: MaTepUAJIbHBIE.
buonoruueckue Mozienu (MyJisiKu OPraHOB U YCTAaHOBOK) U 3HAKOBBIE (XMMHUECKHE
3HaKM, XUMUYEcKHe GOopMyJibl U XUMUYecKue ypaBHeHus). Mupopmanuto,
KOTOPYIO HECYT XUMHUYECKHe (POpMyIbl. ArperaTHble COCTOSIHUS BEIIECTB.
I'eosiornyeckoe cTpoeHue IIaHEThl. XUMUUECKUH COCTaB )KUBOM KJIETKU.
KayectBeHHbIE peakiiui. YMeETb: MPOBOIUTH SKCIIEPUMEHT, (PUKCUPOBATH
pe3yibTaThl IKCIEPUMEHTA, OTJINYATh XUMUUecKue 3Haku. [Iucats xumMnueckue
(hOpMYIJIBI B OTJINYATHh HHJIEKC U KO3 PUITHCHT.

MaremaTuka B
XUMUAHA

10

KonTponbHas
pabora

llo3nasamenvHuvle: TIPAKTUYECKOE OCBOEHUE METOJOB ITO3HAHUS, PETrYJISIPHOMY
oOpaleHuio B yueOHOM IMPOIIECCe K UCTIOIh30BAHUIO O0IICYICOHBIX YMECHHUIM,
3HAKOBO-CUMBOJINYECKUX CPENCTB, IUPOKOTO CIIEKTPA JIOTHYECKUX JEHCTBUH U
onepanuii. B Tom uncie: cucremMaTu3upoBaTh, COMOCTABIATDH, aHAJIU3UPOBATD,
0000111aTh 1 HHTEPIPETUPOBATH HHPOPMALIHIO, COAECPIKALIYIOCS B TOTOBBIX
MH(OPMALIMOHHBIX OOBEKTAX; BBIJIENSTH INIABHYIO U N30BITOUHYIO HHPOPMALUIO U
aQHAJIN3UPOBATH PE3YNbTATHI IOMCKA.
Pecynsamusnvle: cTaBUTh HOBbIE yUeOHbIE 1I€JIU U 331a4H, INIAHUPOBAThH UX
peanun3almio, B TOM YKCie BO BHYTPEHHEM IUIaHE, OCYILECTBIIATh BBIOOD

3¢ (HEeKTUBHBIX MyTEH U CPENICTB AOCTHKEHHUS LIeJIeH, KOHTPOIUPOBATh U OLICHUBATh
CBOU JICUCTBUS KaK 10 pe3yabTary, Tak U 10 croco0y 1eHCTBHs, BHOCUTh
COOTBETCTBYIOIINE KOPPEKTUBHI B UX BBINOJIHEHUE.
Kommynuxamuenvie:

(dbopMupoBaHUE AEHCTBHIA 110 OPTaHU3ALMHY U TNIAHUPOBAHUIO Y4€OHOTO
COTPYJHUYECTBA C YUUTEJIEM U CBEPCTHUKAMH;

yMeHMI paboTaTh B rpymme 1 NpuoOPETEHUIO OMbITa TaKOM paboThl,
MIPaKTUYECKOMY OCBOEHHIO MOPAJIBHO- 3THYECKUX U IICUXOJIOTMUECKUX PUHIUIIOB
OOLIEHUS U COTPYIHUYECTBA; IEHCTBOBATH C YUETOM MO3HUIIMU JPYTOTO U YMETh
COI'JIACOBBIBATh CBOM JICWCTBUS; YCTAHABIMBATD U MOJIEPKUBATh HEOOXOAUMBIE
KOHTAKThI C APYTUMH JIIOAbMHU; YAOBIETBOPUTEIBHO BIa/IeTh HOPMaMH M TEXHUKOM
OOIIIEHUS; ONIPEEIIATh e KOMMYHUKAIUH, OLIEHUBATh CUTYAIIHIO.
Jluunocmmuvle: 1i€J€HapaBIeHHOE (POpMUPOBaHNE HHTEPECA K N3Y4YaeMbIM
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00J1acTsIM 3HAHUA U BUJAM JESATEIbHOCTH;

nejaroruueckas Hojepxka 10003HaTeIbHOCTU U U30UPATEIbHOCTH HHTEPECOB
00pa3oBaTeNbHOrO MPOIIECCa;

IIpeomemmnuie: OTHOCUTENIbHAS AaTOMHAs Macca 31IeMeHTa. MonekysapHas macca.
OmnpezeneHne OTHOCUTENILHOW aTOMHOM MacChl XMMUYECKHUX 3JIEMEHTOB 110
tabmuue /1. . MenneneeBa. HaxoxneHue OTHOCHTENBHON MOJICKYISIPHOI MacChl
1o (hopMyJie BellecTBa Kak CyMMbl OTHOCUTEJIBHBIX aTOMHBIX Macc,
COCTaBJIAIOLIMX BEIIECTBO XMMUYECKUX 271eMEHTOB. [loHsATHE 0 MaccoBOil 1o1e
XMMHYECKOI'0 3JIEMEHTA (W) B CII0KHOM BEILECTBE U €€ pacyeT 1o (opmyIie
BEIICCTBA. YMETh: HAXOAUTh (DOPMYJIBI BEIIECTBA MO 3HAYCHUSM MACCOBBIX JIOJICH
00pa3yIoIIMX €ro JIEMEHTOB, PACCUMTHIBATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO
Maccy ¥ aTOMHYIO MacCy XUMUYECKOT'0 2JIEMEHTA, PACCUUTBIBATE OOBEMHYIO J10JIO
ra3a M CMECH, paCCUUThIBaTh 00beMa KOMIIOHEHTA I'a30BOi CMECH 110 €ro
00BeMHOI1 1071€ 1 HA0OOPOT, PACCUUTHIBATH MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MacCOBYIO JIOJIF0 YUCTOIO BEUIECTBA U NPUMECH

SBmenus,
MIPOUCXOISIINE C
BEIIIECTBaMH

11

Kontponbnas
pabota

Ilo3nasamenvhbie. TMPAKTUIECKOE OCBOSHHE METOJIOB MTO3HAHUS, PETYISPHOMY
oOpallieHuIo B yueOHOM MPOILIECCe K UCTIOIh30BAHUIO O0IIeYYeOHBIX YMEHUIA,
3HAKOBO-CUMBOJIMYECKUX CPEJICTB, IMIUPOKOTO CIIEKTPA JIOTUYECKUX JICHCTBUHN U
omeparuii. B Tom uncie: cucteMaTu3upoBaTh, COMOCTABIATD, aHAIU3UPOBATD,
000011aTh ¥ HHTEPIIPETUPOBATH MH(POPMAIIUIO, COJIECPIKAIIYIOCS B TOTOBBIX
UH(GOPMAIIMOHHBIX 00BEKTAX; BBIICNIATH INIABHYIO U M30BITOUHYIO HHPOPMAIHIO H
aHAITM3UPOBATH PE3YIIHTATHI TOUCKA.
Pezynamusnvle: cTaBUTh HOBBIC yueOHBIE IIENTU U 331a4H, INIAHUPOBATH UX
peanu3aIyio, B TOM YHCJIe BO BHYTPEHHEM IUTaHE, OCYIIECTBIISATH BEIOOD

3¢ (HEeKTUBHBIX IMyTEeH U CPENICTB AOCTHKEHHUS 11eJIeH, KOHTPOIUPOBATh U OIICHUBATH
CBOM JICHCTBUS KaK I10 Pe3yJIbTATy, TaK U MO CIIOCO0Y JACHCTBHSI, BHOCUTH
COOTBETCTBYIOIINE KOPPEKTUBHI B X BBIMOJTHEHHE.

KommyHnuxamuenvle:

dbopMUpOBaHUE ACHCTBHIA 110 OPraHU3ALMU U TNIAHUPOBAHUIO YI€OHOTO
COTPYJTHUYECTBA C YUYUTEIIEM U CBEPCTHUKAMH,

yMeHH paboTaTh B TPYIIE ¥ MPUOOPETEHUIO OTBITA TAKOW PaboThI,
MPAKTHYECKOMY OCBOCHHIO MOPAIBHO- STHYECKUX U TICHXOJOTHYECKIX MPUHITUIIOB

22




OOILEHHS M COTPYIHUYECTBA; ICHCTBOBATH C YYETOM IO3UIMU IPYTOTO ¥ YMETh
COI'JIaCOBBIBAaTh CBOM l[eflCTBI/IH; YCTaHaBJIMBATL U MOAACPKHUBATDH HCO6XOI[I/IMBIG
KOHTAKTHI C IPYTUMH JIOIbMH; YOBJIETBOPUTEIBHO BIAJIETh HOPMaMU M TEXHUKON
OGH.IGHI/ISI; ONpCACIIATh LICJIM KOMMYHUKAIIUW, OICHUBATh CUTYallUIO.
Jluunocmuvle: 1eneHanpaBieHHOe (GOpMUPOBaHIE UHTEpECa K U3y4aeMbIM
001acTsIM 3HAHUA U BuUgaM ACATCIIBHOCTH,

nenaroruyeckas noepKKa JJF0003HaTeIbHOCTH U N30UPATEIILHOCTH HHTEPECOB
00pa3oBaTeNBHOIO MPOIIECCa;

IIpeomemHuule: cIOCOOBI pa3/ieeHus CMeceil 1 OYHCTKHU BEUIECTB, SBJICHUE
a71copOLMU U OCHOBHBIE a/1COPOEHTHI, yCTPOUCTBO MPOTUBOra3a, MPU3HAKU
XUMHUYECKHUX peakiuil. YMeThb: GuIbTpoBaTh pacTBOPHI U IPUTOTABINBATh

(GUIBTPBL
4 | Paccka3bl o 3
XUMHH
UTOTO 34 6 3
8 kaacc (70 yacoB)

Ne | HammenoBanme | Kosmuec DopMBbI OcHoBHbIE BUBI yYEOHOH AESATEIbHOCTU
pa3fesioB M TEM | TBO 4acoB KOHTPOJIS

1 | Beenenue 4 [TpoBepounas | IloznasamenvHule: MPAKTUUECKOE OCBOEHHE METOJIOB MO3HAHUS, PETYISPHOMY OOpaIleHUIO B

paborta y4eOHOM TIPOIIeCcCe K UCTIOIb30BAaHUIO 00IIEeYyIeOHBIX YMEHHM, 3HAKOBO-CUMBOJITHIECKUX

CPEJICTB, IIUPOKOI0 CHEKTPa JJOTUYECKUX AEHCTBUM 1 onepanuil. B Tom uncne:
CUCTEMAaTHU3UPOBaTh, CONIOCTABIATh, AHAJTM3UPOBATh, 0000IaTh U HHTEPIIPETUPOBATD
MH(POPMALIHIO, COAEPIKAILYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX; BBIIEIATH ITIaBHYIO
¥ U30BITOUHYIO HH(OPMAIMIO U aHATU3UPOBATh PE3YJIbTAThl TIOMCKA.

Pezynamusnvie: CTaBUTh HOBbIE yueOHBIE LIEJIN U 3a]1a4H, INIAHUPOBATh UX PEAIN3ALUI0, B TOM
YuciIe BO BHYTPEHHEM IUIaHe, OCYIIECTBIATh BEIOOP 3(p(pEeKTUBHBIX MyTel U CPeiCTB
JOCTHKEHUS 11eJIel, KOHTPOJIMPOBATh M OLIEHUBATh CBOU JAEMCTBHSI KaK MO Pe3yabTaTy, Tak U
1o croco0y JelCTBUS, BHOCUTh COOTBETCTBYIOIME KOPPEKTUBBI B UX BBIIOJIHEHHE.
Kommynuxamuenvie:
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(hopMupoBaHHe JEHCTBHI 110 OPTaHU3AlUY U TUIAHUPOBAHUIO YYEOHOTO COTPYAHUUYECTBA C
YUHUTEJIEM U CBEPCTHUKAMU;

yMeHHH paboTaTh B IpyIIe U NIPUOOPETEHUIO ONbITA TAKOM pabOThI, MPAKTHUYECKOMY
OCBOCHUIO MOPAJIbHO- ATUYECKUX U IMICUXOJIOTHYECKUX MPUHIIMIIOB OOIICHUS 1
COTPYIHUYECTBA; EHCTBOBATH C yYETOM IMO3ULIUHU APYTOro U YMETh COTJIACOBBIBATH CBOU
NEHCTBUS; yCTAaHABIMBATH U MOIEPKUBATH HEOOXOIUMbIC KOHTAKTHI C APYTUMHU JIFOIbMU;
YIOBJIETBOPUTENIHHO BJIAJIETh HOPMaMH U TEXHUKOW OOIIEHUS; ONIPEeIeTATh LIeTu
KOMMYHUKAIUH, OLICHUBATh CUTYAIIHIO.
Jluunocmuvie: 1eneHanpaBieHHoe (GOpMHUpPOBaAHNE UHTEPECA K U3y4aeMbIM 00JIacTsIM 3HAHHS
Y BUJIaM JIESATEIbHOCTH;

nefaroruyeckasi moaepxKa JJI0003HaTETbHOCTH U U30UPATebHOCTH UHTEPECOB
00pa30BaTeNbHOrO MpOIIeCCca;
IlpeomemHnule: TIOHATUS: «IIPOTOHY, KHEUTPOHY, «INEKTPOHY, «XXUMUUYECKUN DIIEMEHT,
«MAacCCOBOE YHUCIIO», «U30TOI», «IJIEKTPOHHBIN CIOWY, «IHEPTETUUECKUI YPOBEHB,
«3JIEMEHTBI-METAIIbI», «3JIEMEHTbI- HEMETAIIBD»; IPU XapaKTEPUCTUKE BEIIECTB MOHATHS
«UOHHAS CBSI3b», «HOHBIY), KKOBAJIEHTHAsI HETIOJISIPHASI CBSI3bY, «KOBAJICHTHAS MOJIApHAs
CBSI3bY, «QJIIEKTPOOTPULATENBHOCTDY, «BAJICHTHOCTDY, «METAJUIMUECKas CBSI3bY»; Y METh!
OTHUCHIBATh COCTAB M CTPOCHUE aTOMOB 3JIEMEHTOB C TopsiKoBbIMU HOMepamu 1— 20 B [1C;
COCTAaBJISITh CXEMbI pacipeieNICHUs 3JIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOMN
000JI0YKe aTOMOB; CXE€MbI 00pa30BaHUS PA3HBIX THIIOB XUMHUECKOU CBSI3U; OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB B nepuoAax u rpynnax [IC ¢
TOYKH 3PEHHUS TEOPUH CTPOCHUS aTOMa; CPABHUBATH CBOWCTBA AaTOMOB XUMHUYECKUX
AIIEMEHTOB, UCIIOJIb30BATh TAKON BUI MaTEPHAILHOTO MOACITUPOBAHNUS, KaK (pru3ndeckoe
MOJICIIUPOBAHNUE; TTOTYyYaTh XUMHUYECKYIO HH(DOPMAITUIO U3 PA3IMUYHBIX HCTOYHUKOB;
ompeensiaTh OOBEKT U aCTIeKT aHaIN3a U CUHTEe3a; ONPEIeNIITh KOMIIOHEHTH 00BEKTa B
COOTBETCTBUHU C aCTEKTOM aHAIM3a M CHHTE3a; OCYIIECTBIATh KAYECTBEHHOE U
KOJIMYECTBEHHOE OMHMCAHNE KOMIIOHEHTOB O0BEKTA; OMPENEIATh OTHOIICHUSI O0BEKTA C
JIPYTUMHU 00BbEKTaMU; OTIPEIEIISATh CYIIECTBEHHBIC MPU3HAKUA 00BEKTA.

ATOMEI
XUMHUYECKUX
3JIEMEHTOB

KoHnTponbHas
paborta

Ilo3nasamenvHole: TPAKTUYECKOE OCBOEHHE METOJIOB MO3HAHUS, PETYISPHOMY OOpaIleHUIO B
y4eOHOM TIPOIIeCcCe K UCTIOJIb30BAHUIO 00IIEeYIeOHBIX YMEHHM, 3HAKOBO-CUMBOJIUIECKUX
CPEJICTB, MIMPOKOTO CHEKTpa TOTUIECKUX NEHCTBHIA U oneparuii. B Tom uunce:
CHCTEMaTH3UPOBATh, COMOCTABIIATE, AHATM3MPOBATh, 0000IIATh U UHTEPIIPETHPOBATH
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MH(POPMALIMIO, COAEPIKALLYIOCS B TOTOBBIX HH()OPMALIMOHHBIX O0BEKTAX; BBIAEIATH INIaBHYIO
¥ U30BITOUHYIO HH)OPMAIIMIO U aHAJTU3UPOBATH PE3YJIbTAThl TIOMCKA.

Pecynamusnvle: CTaBUTh HOBbIE y4eOHBIE LIEJIN U 3a/1a4H, INIAHUPOBATh UX PEATHU3alLUI0, B TOM

Y1CIIe BO BHYTPEHHEM IUIaHE, OCYIIECTBIATH BHIOOP 3(h(pEeKTUBHBIX MyTel U CPeCTB
JOCTHKEHUS 1IeJIed, KOHTPOJIUPOBATh U OLEHUBATh CBOU JACUCTBHs KakK IO PE3YyJIbTaTy, TAK U
10 croco0y AeWCTBUS, BHOCHTh COOTBETCTBYIOINE KOPPEKTUBBI B UX BBIMOJIHEHHE.
Kommynuxamuenvie:

(dbopmMupoBaHKE ACHCTBUHA MO0 OPTaHU3ALUHU U TUIAHUPOBAHHUIO YI€OHOTO COTPYIHUYECTBA C
YUUTEJIEM U CBEPCTHUKAMU;

YMEHUH paboTaTh B TPYIIE U NPUOOPETEHHUIO OMBITA TAKOH pabOTHI, MPAKTHYECKOMY
OCBOCHMIO MOpPAJIbHO- 3TUYECKUX U NICUXOJOTUYECKUX MPUHLUIIOB OOIIEHUS U
COTPYJIHUYECTBA; JEHCTBOBATH C yUYETOM MTO3ULIUU IPYTrOro U YMETh COTJIaCOBBIBATH CBOU
JIeMCTBUS; yCTaHABIUBATD U IIOJJIEP’KUBATh HEOOXOAMMbIE KOHTAKTHI C APYTUMH JIOAbMU;
YZIOBJIETBOPUTENBHO BJIaJIETh HOPMaMH U TEXHUKOW OOLIEHUS; ONIPENEATh LIEeIU
KOMMYHHKAIUH, OLICHUBATH CUTYALHIO.

Jluunocmuwle: 1eNeHanpaBieHHOE (OPMHUPOBAHNE UHTEPECA K U3ydaeMbIM 00JIacTsIM 3HAHUS

Y BUJAM JIEATENBHOCTH;

nejarornyeckasi HoJaepxKa Jr0003HaTeIbHOCTH U U30UPATEIbHOCTH HHTEPECOB
00pa30BaTeNLHOTO MpoIecca.

IIpeomemnvie: IOHATUS: «IIPOTOHY, KHEUTPOHY, «INEKTPOH», «XUMUUYECKUN DIIEMEHT»,

«MAaCCOBOE YHUCIIO», «U30TOI», «ITEKTPOHHBIN CION», «JHEPT€TUYECKUI YPOBEHDY,
«3JIEMEHTBI-METAJIIbI», «3JIEMEHThI- HEMETAJIbI», «MOHHASI CBSI3bY», «MOHBI», KOBAaJIEHTHAs
HENOJISIPHAsI CBSI3bY», «KOBAJIECHTHAS MOJISIPHASI CBSI3bY, «3JIEKTPOOTPULIATEIBHOCTDY,
«BAJIEHTHOCTBY, «METAJUIMYECKAs CBA3b)»; Y METh: ONUCHIBATh COCTAB U CTPOEHUE aTOMOB
AIIEMEHTOB ¢ NMOpAaAKoBbIMU HoMepaMu 1— 20 B IIC; cocTaBisTh CXE€MBI pacpeeeHus
AIIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSM B AJIEKTPOHHON 000JI0UKE aTOMOB; CXE€MbI 00pa30BaHuUs
pa3HBIX TUTIOB XMMUYECKOH CBSA3H; OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JIeMeHTOB B nepuojax u [1C ¢ Touku 3peHust Teopun CTpOEHHUS aToMa;
CpPaBHMBATh CBOMCTBA aTOMOB XUMHUUYECKUX JJIEMEHTOB, HAXOAAIIMXCS B OAHOM IIEPUOJIE WIH
rnaBHoi noarpymnme [1C; naBaTe XapakTepUCTUKY XMMUUYECKUX 3JIEMEHTOB IO UX MOJI0KEHHUIO
B I1IC; onpenensaTe TUIT XUMUYECKO CBA3M 10 (hOopMyJie BELIecTBa; IPUBOAUTH IPUMEPHI
BEIIIECTB C Pa3HbIMHU TUIIAMHM XMMHUYECKON CBSI3U; XapaKTEPU30BaTh MEXaHU3MbI 00pa30BaHUs
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KOBAQJICHTHOM CBsI3U (OOMEHHBIN ), HOHHOH CBSI3U, METAILTMYCCKOM CBSI3H, YCTAaHABIIMBATh
HpI/I'-H/IHHO- CJICOCTBCHHBIC CBSI3H:. COCTAB BCIIICCTBA — THII XI/IMI/I‘-IGCKOI\/'1 CBA3H, COCTaBJIATH
(dhopMysIbl OMHAPHBIX COSAMHEHUH 0 BAJIGHTHOCTH; HAXOIUTh BAJICHTHOCTh 3JIEMEHTOB I10
dbopMyIie OMHAPHOTO COeAMHEHUS, (POPMYIUPOBATH TUIIOTE3Y MO PEIICHUIO TTPOOIIeM;
COCTABJIATH TUTAH BBIMOJIHEHUS y4eOHOM 3a71a4M, COCTABJISATh TE3UCHI TEKCTA; UCIIOIb30BaTh
3HAKOBOE MOJISIIMPOBAHIE; aHATOTOBOE MOJISITUPOBaHNE; (PU3NIECKOE MOICTUPOBAHUE;
OTpeesATh OOBEKTHI CPABHEHUSI M ACTIEKT CPaBHEHUSI 0ObEKTOB; BBITIOJIHSATH HEIIOJIHOE
OJHOJIMHENHOE CPAaBHEHUE;

[Ipoctrie
BEILIECTBA

[IpoBepounas
paborta

Ilo3nasamenvhole: NPAKTUYECKOE OCBOEHHE METOJOB MO3HAHUS, PETYIIPHOMY OOpalleHHIO
B y4€OHOM IPOIECCE K MCIIOIh30BAHUIO OOMICYIeOHBIX YMEHUH, 3HAKOBO-CHMBOJTHYICCKHIX
CPE/CTB, IIUPOKOTO CIIEKTPa JIOIMYECKUX ASHCTBUM U onepauuil. B Tom uncrne:
CHCTEMaTH3UPOBATh, COMOCTABIIATh, AHATM3UPOBATH, 0000IIATh U HHTEPIIPETUPOBATH
MH(POPMALIHIO, COAEPIKALLYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX O0BEKTAX; BBIAEIATH INIaBHYIO
¥ M30BITOUYHYIO HH)OPMAIMIO U aHAJTH3UPOBATH PE3YJIbTATHI TIOUCKA.

Pecynamusnuie: cTaBUTh HOBbIE yueOHBIE LIEJIN U 3a]1a4H, INIAHUPOBATh UX PEAN3ALUI0, B TOM
YHClie BO BHYTPEHHEM IIJIaHe, OCYIIECTBIISATh BEIOODP 3D (PEKTUBHBIX MyTEH U CPesCTB
JIOCTHKEHUS 1I€JIed, KOHTPOJIUPOBATh U OLIEHUBATh CBOU JEMCTBHS KaK IO PE3yJIbTaTy, TaK U

10 CIIoco0y JeHCTBUS, BHOCUTh COOTBETCTBYIOIME KOPPEKTUBBI B UX BBIIOJIHEHUE.
Kommynuxamuenvie:

(hopMupoBaHHEe JEHCTBUM 110 OPraHU3alMY U TUIAHUPOBAHUIO Y4€OHOTO COTPYAHHUYECTBA C
YUUTEJIEM U CBEPCTHUKAMU;

YMEHMH paboTaTh B rpyIIe U NpUOOPETEHUIO OMbITA TAKOW PabOThl, MPAKTUYECKOMY
OCBOCHMIO MOPAJIbHO- STHYECKUX U IICUXOJIOTUYECKUX MPUHIIUIIOB OOLIEHUS U
COTPYJIHUYECTBA; EHCTBOBATH C yYETOM MO3UIUU IPYTOro U YMETh COTJIacOBBIBATH CBOU
JeMCTBUS; yCTaHABIUBATH U MOIEP’KUBATh HEOOXOAMMbIE KOHTAKTHI C APYTUMH JIOAbMU;
YIOBJIETBOPUTENBHO BJIaJIETh HOPMaMH U TEXHUKOW OOLIEHHUS; ONIPeIesTh LIeTu
KOMMYHHKAIUH, OLICHUBATh CUTYALHIO.

Jluunocmuvie: 1eneHanpaBieHHOE (GOpMHUpPOBaHNE UHTEPECA K U3ydaeMbIM 00JIacTsIM 3HAHUS

U BUJaM JI€ATENbHOCTH;

nefaroruyeckas moJaepxKa Jr0003HaTeIbHOCTH U U30UPaTEIbHOCTH HHTEPECOB
00pa3oBaTeNLHOTO MpoIecca.

IIpeomemnmvie: «METAIIBLY, «IIJJACTUYHOCTbY, KTEMJIONPOBOIHOCTBY, «JIEKTPOIIPOBOHOCTbY,
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«HEMETAJUIbI», «aJTIOTPOIHS», «aJUIOTPOIHbIE BUJOU3MEHEHHS; Y METh: ONUCHIBATh
MIOJIOKEHHE HIIEMEHTOB- METAJUIOB U 3J1eMeHTOB-HeMmeTaiioB B I1C; knaccuunmpoBarsb
IIPOCTHIE BELIECTBA HA METAJUIbI U HEMETAILIbI, 3JIEMEHTBI; ONPEAEISATh IPUHAAICKHOCTh
HEOpPraHMYECKUX BEIIECTB K OJIHOMY U3 U3YYEHHBIX KJIACCOB — METAJUIbl M1 HEMETALIIBI;
JIOKa3bIBaTh OTHOCUTEIBHOCTD JEJICHHS IIPOCTHIX BEIIECTB HA METAJUIbl U HEMETAILJIbL;
XapakTepu30BaTh o0Me GU3NIECKUEe CBOHCTBA METAJUIOB; yCTAaHABIUBATH IPHYUHHO-
CJIEZICTBEHHBIE CBSI3U MEKAY CTPOSHHEM aTOMa M XMMHUYECKOH CBSI3bIO B IIPOCTHIX BEIIECTBAX
— MeTajllax U HeMeTaJljiax; 00bACHATh MHOT0O0Opa3He MPOCThIX BELUIECTB TAKUM (PAKTOPOM,
KaK aJJIOTPOIHS; OIIMCHIBATh CBOMCTBA BEILIECTB (Ha MPUMeEpax MPOCTHIX BEIIECTB — METAJIOB
¥ HEMETAJUIOB); COOJIIOAATh MPaBUIIa TEXHUKH O0€301MacCHOCTH MPH MTPOBEACHNUN HAOIIOICHUIA U
71a00paTOPHBIX OIBITOB; UCIIOJIB30BaTh IIPU PELICHUN PACUETHBIX 3a]a4 IOHATHS:
«KOJIMYECTBO BEILIECTBA», «MOJIbY», «IIOCTOSIHHAsI ABOraipo», «MOJIIpHAs Macca», «MOJISIPHBIN
00BbEM I'a30B», KHOPMaJIbHbIE YCIOBHS»; IPOBOAUTH PACUETHI C UCIIOJIb30BAaHUEM MOHATHI:
«KOJIMYECTBO BEILIECTBA», «MOJISIPHASI MACCa», «MOJISIPHBINA 00BEM ra30B», «IIOCTOSIHHAS
ABOrazipo». COCTaBJIATh KOHCIIEKT TEKCTA; CAMOCTOATEIBHO UCIIOJIb30BaTh HEMOCPEICTBEHHOE
Ha0JII0/IeHUE, BBIOJIHATH OJTHOE KOMIUIEKCHOE CPABHEHUE; BBITIOJIHATH CPAaBHEHUE 110
AQHAJIOTHH.

CoenuHeHus
XUMHUYECKUX
DJIEMEHTOB

14+1

Kontponbnas
pabota

Ilosnasamenvuvie: TPAKTUYECKOE OCBOCHHE METOJOB IIO3HAHMS, PEryJIIPHOMY OOpaIICHUIO
B y4eOHOM Ipoliecce K CI0JIb30BaHUIO 0011eydeOHbIX YMEHNUH, 3HAKOBO-CUMBOJIMYECKUX
CPENCTB, IIUPOKOTO CHEKTPA JIOTHYECKUX JAEUCTBUM U onepanuii. B Tom unce:
CHCTEMaTH3UPOBAaTh, COMOCTABIIATh, AHATU3UPOBATh, 0000IIATh U UHTEPIPETUPOBATH
MH(pOpPMAaLINIO, COJIEPKALIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX; BBIAEIATDH INIABHYIO
¥ U30BITOUHYIO HH()OPMAIIMIO U aHAJTU3UPOBATh PE3YJIbTAThl OUCKA.
Pezynamusnvie: CTaBUTh HOBbIE yueOHBIE LIEJIN U 3a]1a4H, INIAHUPOBATh UX PEAIN3ALUI0, B TOM
Yucie BO BHYTPEHHEM IUIaHe, OCYIIECTBIATh BEIOOP 3(p(pEeKTUBHBIX MyTel U CPeICTB
JIOCTH>KEHUS 1IEJIeH, KOHTPOJIIMPOBATh U OLIEHUBATh CBOM JEHCTBUA KakK IO pe3yJbTaTy, TaK U
1o croco0y JelCTBUS, BHOCUTh COOTBETCTBYIOIME KOPPEKTUBBI B UX BBINOJIHEHHE.
Kommynuxamuenoie:

(dbopmMupoBaHUE ASHCTBHUM MO0 OPraHU3aALUHU U TUIAHUPOBAHUIO Y4€OHOTO COTPYIHUYECTBA C
YUHTEJIEM U CBEPCTHUKAMU;

yMEHU# paboTaTh B IpyIIE U NPUOOPETEHHUIO OIbITA TAKOH pabOTHI, MPAKTHYECKOMY
OCBOCHMIO MOPAJIbHO- ITHYECKHUX M IICUXOJIOTUYECKUX PUHIIUIIOB OOLICHUS U
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COTPYJIHUYECTBA; IEHCTBOBATH C yYETOM IMO3ULIUHU APYTOro U YMETh COTJIACOBBIBATH CBOU
JeMCTBUS; yCTAaHABIMBATH U TOJIEP>KUBATh HEOOXOMMbIE KOHTAKTHI C APYTUMH JIOAbMU;
YIOBJIETBOPUTENHLHO BJIaJIETh HOPMaMH U TEXHUKOU OOLIEHUS; ONIpeIesaTh LIeTu
KOMMYHHUKAIUH, OLIECHUBATh CUTYALHIO.

Jluunocmuwie: 1eneHanpaBieHHOe (GOpMHUpPOBaAHNE UHTEPECA K U3ydaeMbIM 00JIacTsIM 3HAHUS
U BUJaM JIEATEIbHOCTH;

nearoruyeckas moepKKa JJF0003HaTeIbHOCTH U U30UPATEIbHOCTH UHTEPECOB
00pa30BaTeNbHOTO NpoIiecca.

IlpeomemHnule. TIOHATUS: «CTENEHb OKUCICHUSN», «BAIEHTHOCTDY, OKCHJBI), «OCHOBaHUSY,
«UIEJIOUM», «KAYECTBEHHAs PEaKLUs», KMHAUKATOPY, KKUCIOTBI», «KUCIOPOJACOAEpKaIIHe
KHUCIIOTBI», «OECKUCIOPOIHBIE KUCIOTBI», KKUCIOTHAS Cpellay, «IleJIoYHas cpeaay,
«HeHTpanpHas cpeay, «mkaina pHy», «commny», «amopdHbIe BemecTBay, «KPUCTAITUINIECKHE
BEIIECTBA», «KPUCTAIINYECKAs PEIIeTKay, «MOHHAs KPUCTAJNIMYECKasi PEelIeTKay, «aTOMHAas
KPUCTAJIJIMYECKAsl PEIIETKA», «MOJIEKYJISIpHAsl KPUCTAJIMYECKAsl PEIIETKAY, «MEeTaJIIN4YecKast
KpHUCTAJNINYECKasi PEIIETKa», «CMECH»; YMETh: KIacCU(UIIMPOBATh CII0KHBIE HEOPraHUYECKHUE
BEIIECTBA [10 COCTaBY Ha OKCHUbl, OCHOBAHMsI, KUCJIOTHI M COJIM; OCHOBAHMUS, KUCIIOTHI U COJIN
10 paCTBOPUMOCTH B BOJIE; KMCIIOTHI TI0 OCHOBHOCTH U COJIEP’KAHUIO KMCIIOPO/1a; ONPEIEIIATh
IIPUHA]JIEKHOCTh HEOPraHMYECKHUX BEIIECTB K OHOMY U3 U3yYEHHBIX KJI1acCOB MO (hopMyIie;
ONMCHIBATh CBOMCTBA OTEIBbHBIX MPEACTABUTENEH , IETYYNX BOJOPOAHBIX COCIUHEHUN, U
COJIeH; OTpeAENsATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI 3JIEMEHTOB B BEILIECTBAX; COCTABIIATH
(bopMyIbI OKCHAO0B, OCHOBAHUH, KMCIOT U COJIEH 10 BaJIEHTHOCTSIM M CTETEHSAM OKHCICHHUS
AIIEMEHTOB, a TAKXE 3apsilaM HOHOB; COCTABIISATh HA3BaHUS OKCUIOB, OCHOBAaHUH, KUCIIOT U
COJIEH; CPaBHUBATH BAJIEHTHOCTD U CTENIEHb OKUCIIEHUS; OKCUbI, OCHOBaHMS, KUCIIOTBI ¥ COJIH
10 COCTaBY; YCTaHABIMBATh T€HETUYECKYIO CBSI3b MEX]IY OKCUJIOM U THIPOKCHJIOM U
HA000POT; XapaKTepU30BaTh ATOMHbIE, MOJIEKYJISIPHbIE, HOHHBIE METATITNYECKUE
KPUCTAJIIMYECKHE PEIIETKH; IPUBOIUTH MPUMEPHI BEIIECTB C Pa3HBIMU THIIAMHU
KPUCTANTNYECKOM peleTKH; cOOM0aTh IpaBuia TEXHUKU 0€30IaCHOCTHU TPH MPOBEICHUN
HaOJII0/IEHUI U ONBITOB; UCIOJIb30BaTh MPHU PELICHUH PACUETHBIX 3ajjau MOHATHS «MaccoBasi
JIOJIs 3JIEMEHTA B BEIIECTBE», «MACCOBas J10JI PACTBOPEHHOTO BEILIECTBA», «OObEMHAs! 10
ra3000pa3HOro BEIECTBAY;

H3meHeHus,
MIPOMCXOSIIIHE C

12+1

KoHnTponbHas
paborta

Ilo3nasamenvHole: MPAKTUYECKOE OCBOCHHE METOOB MO3HAHUS, PETYIIPHOMY OOpalleHHIO
B y4eOHOM IpOIIecce K HCIOIb30BaHUIO 00IIey4eOHbIX YMEHUHN, 3HAKOBO-CUMBOJINYECKHUX
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BCIIECCTBaAMU

CPEICTB, IIUPOKOIO CIEKTPa JJIOTUYECKUX ACHCTBUM U onepauuii. B ToM unce:
CHCTEMaTH3UPOBATh, COMOCTABIIATh, AHATM3UPOBATH, 0000IIATh U UHTEPIPETUPOBATH
MH(POPMALIKIO, COAEPIKALLYIOCS B TOTOBBIX HH()OPMALIMOHHBIX O0BEKTAX; BBIAEIATH INIaBHYIO
¥ U30BITOUHYIO HHOPMAIIMIO U aHAJTU3UPOBATH PE3YJIbTAThl TIOMCKA.

Pecynamusnvie: CTaBUTh HOBbIE y4eOHBIE LIEJIN U 3a]1a4H, INIAHUPOBATh UX PEAIU3ALHUI0, B TOM

Y1CIIe BO BHYTPEHHEM IUIaHE, OCYIIECTBIATH BEIOOP 3(h(pEeKTUBHBIX MyTel U CPeCTB
JOCTHKEHUS 1I€JIeH, KOHTPOJIUPOBATh U OLIEHUBATh CBOU JEHCTBUS KaK 10 PE3yJIbTaTy, TaK U
1o croco0y JeCTBUS, BHOCUTHh COOTBETCTBYIOIINE KOPPEKTUBEI B UX BBHIIOJIHEHHE.
Kommynuxamuenvie:

(dbopmMupoBaHKE ACHCTBHUIA MO OPraHU3ALUHU U TUIAHUPOBAHHUIO YI€OHOTO COTPYIHUYECTBA C
YUUTEJIEM U CBEPCTHUKAMU;

YMEHUH paboTaTh B TPYIIE U NPUOOPETEHUIO OMBbITA TAKOH pabOTHI, MPAKTHYECKOMY
OCBOCHMIO MOPAJIbHO- STUYECKUX U IICUXOJIOTUYECKUX PUHILIUIIOB OOLECHUS U
COTPYJIHUYECTBA; JEHCTBOBATH C yUYETOM MIO3ULIUU IPYTrOro U YMETh COTJIaCOBBIBATH CBOU
JIeMCTBUS; yCTaHABIIUBATh U MOJJIEP’KUBATh HEOOXOAMMbIE KOHTAKTHI C APYTUMH JIOAbMU;
YIIOBJIETBOPUTENBHO BJIaJIETh HOPMaMH U TEXHUKON OOIIEHUS; ONIPeEsATh LIeTu
KOMMYHHKAIIUH, OLICHUBATh CUTYALHIO.

Jluunocmuwle: 1eNeHanpaBieHHOE (OPMHUPOBAHNE UHTEPECA K U3ydaeMbIM 00JIacTsIM 3HAHUS

Y BUJAM JIEATENBHOCTH;

nejaroruyeckasl HoJepxKa Jr0003HaTeIbHOCTH U U30UPATEIbHOCTH HHTEPECOB
00pa3oBaTeNbHOrO IpoIiecca.

Ilpeomemnule : «AUCTUILISIHS, «IIEPETOHKAY, «KPUCTAJUIU3AINS, «BBITIAPUBAHUECY,
«hunpTpOBaHUEY», «BO3TOHKA, WK CyOIMMAaINs», «OTCTauBaHUE», KIEHTPU(YTrUpoBaHHEY,
«XUMUYECKas peaKlus», «XUMHUECKOE YPaBHEHHUEY, «PEAKIIUU COSTUHEHHS, «PEAKIIUU
Pa3IoKEHUIY, «peakuu 0OMeHay, «Peakluy 3aMELEHU», «PeaKkluu HeNTpanu3anumny,
«OK30TEPMUYECKUE PEAKLINIY, «IHIOTEPMHUUECKUE PEAKIIUNY», «PEAKLIUUA TOPEHUD,
«KaTaIu3aTopbl», «(HhepMEHTh», «0OOpaTUMbIE pEaKIIUNy», KHEOOPaTUMBbIE PEAKIIUN,
«KATATUTUYECKHUE PEAKIIUN», «HEKATATUTUIECKUE PEAKIIUN», «PSJl aKTUBHOCTH METAIIIOBY,
«THUAPOIU3Y»; YMETh: YCTaHABIUBATh MPUYUHHO- CJICJICTBEHHBIE CBS3H MEXKTY (DU3UICCKUMHU
CBOMCTBaMH BEII[ECTB U CIIOCOOOM pa3JIeieHUus CMeCeil; OOBSICHITH 3aKOH COXPAHEHHS MacChl
BEIIECTB C TOUKH 3PEHUS aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS; COCTABIIATh YPABHEHUS
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XUMHUYCCKUX peaKuHﬁ Ha OCHOBC 3aKOHA COXPAaHCHU MaCChl BEIICCTB.

[IpakTukym 1.
[Ipocreiimue
olepanuu ¢
BEIIECTBOM

Tlo3nasamenvHole: TPAKTUIECKOE OCBOCHHE METOOB MO3HAHUS, PETYIIPHOMY OOpaICHHIO
B y4eOHOM IIpoIiecce K MCII0JIb30BAaHUIO 001Iey4eOHbIX YMEHUH, 3HAKOBO-CUMBOJIMYECKUX
CPENCTB, IIUPOKOTO CIEKTPA JIOTHYECKUX ACUCTBUHI U OIIEpaLIU.

Pecynamuenvie: CTaBUTh HOBbIE y4eOHBIE LIEJIN U 3a]1a4H, INIAHUPOBATh UX PEAIN3ALUI0, B TOM

Y1CIIe BO BHYTPEHHEM IUIaHE, OCYIIECTBIATH BEIOOP 3(p(pEeKTUBHBIX MyTel U CPeCTB
JOCTHDKEHUS 11eJIel, KOHTPOJIMPOBATh M OLICHUBATh CBOM JICHCTBUSA KaK 10 pe3yibTaTy, Tak U
10 croco0y JeWCTBUS, BHOCHTH COOTBETCTBYIONNE KOPPEKTUBBI B UX BBIIIOJIHEHHE.
Kommynuxamuenvie:

(dbopmMupoBaHKE ACHCTBHUHA MO0 OPTaHU3ALNH U TUIAHUPOBAHHUIO YI€OHOTO COTPYIHUYECTBA C
YUUTENEM U CBEPCTHUKAMU;

YMEHUH paboTaTh B TPYIIE U NPUOOPETEHHUIO OMBbITA TAKOH pabOTHI, MPAKTHYECKOMY
OCBOCHMIO MOPAJIbHO- STUYECKUX U IICUXOJIOTUYECKUX PUHIIUIIOB OOLIECHUS U
COTPYJIHUYECTBA; JEHCTBOBATH C yUYETOM MIO3ULIUU IPYTrOro U YMETh COTJIaCOBBIBATH CBOU
JIeMCTBUS; yCTaHABIIUBATh U MOJIEP)KUBATh HEOOXOJMMbIE KOHTAKTBI C IPYTUMHU JIFOAbMU;
YZIOBJIETBOPUTENBHO BJIaJIETh HOPMaMH U TEXHUKOW OOLIEHUS; ONIPEEsATh LIeTU
KOMMYHHKAIIUH, OLICHUBATh CUTYALHIO.

Jluunocmuwle: 1eNeHanpaBieHHOE (OPMHUPOBAHNE UHTEPECA K U3ydaeMbIM 00JIacTsIM 3HAHUS
U BUJAM JIEATENBHOCTH;

nefarornyeckas moJepxKa Jr0003HaTeIbHOCTH U U30UPaATEIbHOCTH HHTEPECOB
00pa30BaTeNLHOTO MpoIecca.

IIpeomemmnvie : oOpamarhes ¢ 1a0OpaTOPHBIM 0OOPYIOBAHUEM M HArpeBaTEIbHBIMU
npubopaMy B COOTBETCTBHHM C MPABUIIAMU TEXHUKH O€3011aCHOCTH; BBITIOJIHATH MpOCTEHIne
pHeMbl paboThI ¢ 1a00PaTOPHBIM 000PYI0BaHHEM: JTAOOPATOPHBIM IITATUBOM; CIIUPTOBKOIA;
Ha0JI01aTh 32 CBOMCTBAMH BEILIECTB U SBJICHUSMH, IPOUCXOASIIMMHU C BEIIECTBAMHU;
ONKCHIBATh XUMUYECKUH SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOI'O SI3bIKA U SI3bIKa XUMHH;
JIENIaTh BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEIEHHOTO SKCIIEPUMEHTA; TOTOBUTH PACTBOPHI C
OIPEIETIEHHON MacCOBOM JI0JIEW pAaCTBOPEHHOTO BEIIECTBA; IPUTOTOBUTH PACTBOP U
paccuuTaTh MaCCOBYIO JIOJIK0 PACTBOPEHHOI'O B HEM BELIECTBA.

PacTBopenue.
PacTtBopsI.
CaoiicTBa

18+1

Kontponbhas
pabota

llo3naeamenvhole: PAKTUYECKOE OCBOEHHUE METO/OB MO3HAHUS, PETYISIPHOMY OOpalIeHUIO
B y4eOHOM MPOIIECCe K MCIOIh30BAHUIO O0MICYIeOHBIX YMEHUH, 3HAKOBO-CUMBOJINYECKHUX
CPEJCTB, UPOKOr0 CIEKTPA JIOTUYECKUX ICUCTBUN U ornepaiuii. B ToM yucre:
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pacTBOpoOB
AJIEKTPOJIUTOB

CUCTEeMAaTU3UPOBaATh, CONOCTABIIATh, AHATTU3UPOBATh, 00001IaTh U UHTEPIPETUPOBATH
UH(POPMALINIO, COACPIKAITYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTAX; BBIIEIATH ITIaBHYIO
Y U30BITOUHYIO HHPOPMAIUIO M aHAJTU3UPOBATH PE3YyIbTaThl IOUCKA.

Pecynamusnule: cTaBUTh HOBbIE yueOHBIC LIENIN U 3a/1a4H, TNIAHKPOBATh UX PEATH3AIHNIO, B TOM
Yrclie BO BHYTPEHHEM IUIaHE, OCYIIECTBISATH BIOOP A (EKTUBHBIX MyTEH U CPEICTB
JIOCTHUKEHUS 11eJIel, KOHTPOJIUPOBATh U OLIEHUBATh CBOU JEHCTBUS KaK IO PE3yJIbTaTy, TaK U
0 CIoco0y JAeHCTBYS, BHOCUTh COOTBETCTBYIOIINE KOPPEKTUBBI B UX BBIMIOJIIHEHUE.
Kommynuxamuenvie:

(dhopMupoBaHH€e JEHCTBHI 110 OPTaHU3AlUU U TUIAHUPOBAHUIO Y4€OHOTO COTPYAHHUECTBA C
YUUTEJIEM U CBEPCTHUKAMU;

yMeHHI paboTaTh B IpyIIe U MIPUOOPETEHUIO OMBITA TAKOW PabOThI, MPAKTUYECKOMY
OCBOEHHUIO MOPAJIbHO- TUUECKUX U IICUXOJOTHYECKUX IPUHILIUIIOB OOIIEHUS U
COTPYIHUYECTBA; IEHCTBOBATH C yUYETOM IO3UIIUHU APYTOTrO U YMETh COTJIACOBBIBATH CBOU
JIEICTBUS; yCTaHABIMBATh U MOAJIEPKUBATH HEOOXOIMMbIE KOHTAKThI C APYTUMHU JIIOJIbMU;
YJIOBJIETBOPUTEIHHO BIIAJIETh HOPMaMU U TEXHUKOM OOILEHUs; ONPEAEsATh Leln
KOMMYHHUKAIIMH, OLIECHUBATh CUTYAalIHIO.
Jluunocmuvie: TeneHanpaBieHHOe (GOopMHUpPOBaHNE UHTEpECA K U3y4aeMbIM 00JacTsIM 3HAHHS
U BUJaM JIeATEIbHOCTH;

nejarornyeckast moaaepxkKKa JI0003HaTEIbHOCTH U N30MPaTeIbHOCTH UHTEPECOB
00pa3oBaTeNbHOTO MpoIiecca.

IIpeomemnvie: «pacTBOP», «INEKTPOTUTHIECKAS TUCCOLUALIUS, «IIIEKTPOIUTHDY,
«HEINEKTPOJIUTBIY, «CTENEHb IUCCOLMALINNY, «CHIIbHBIE SJIEKTPOIUTHIY, «Caadbie
ANEKTPOJUTHIY, «KATUOHBI», KAHUOHBIY), «KUCIOTHI», «\OCHOBAHUS», «COJIN», KMOHHBIE
peaKum», «HeCoIe00pasyroIe OKCUIBI», «CoIe00pa3yroIue OKCUIb», «OCHOBHBIE
OKCHUJBI», «KUCIIOTHBIE OKCUIBI», «CPEAHHUE COJINY», «KUCIBIE COJIN», KOCHOBHBIE COJIN,
«TEHETUYECKUHN PSI/I», KOKUCIUTEIBHO- BOCCTAHOBUTENIbHBIE PEAKLIUN», KOKHCIUTEIND,
«BOCCTAHOBHTENbY, KOKHCICHUEY, «BOCCTAHOBIIEHUEY; OMUCHIBATh PACTBOPEHUE KaK (PU3UKO -
XUMHUYECKHH MPOLIECC; WILTIOCTPUPOBATH PUMEPAMH OCHOBHBIE MTOJI0XKEHHS TEOPUU
AIIEKTPOIUTUYECKOM TUCCOIMALIMU; T€HETUYECKYIO B3aUMOCBSA3b MEX/1y BELIECTBaMH (IIPOCTOE
BEIIECTBO — OKCHJI — T'MAPOKCHU — COJIb); XapaKTepH30BaTh 00IMe XUMUYECKHE CBONCTBA
KHCIJIOTHBIX M OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAHUH U COJIEH € MO3ULIUN TEOPUU
AIIEKTPOJIMTUYECKON JUCCOIUAINH; CYIIHOCTh 3JIEKTPOJIUTHUECKON AUCCOIMAIIMH BEIIECTB C

31




KOBAJICHTHOM NOJIAPHON 1 HOHHOM XMMHYECKOU CBA3bI0; CYIIHOCTh OKUCIUTEIBHO -
BOCCTAHOBUTENIbHBIX PEAKLUI; IPUBOAUTH IPUMEPHI peaKLUi, TOATBEPKIAIOIINX XUMUUECKUE
CBOMCTBA KMCJIIOTHBIX U OCHOBHBIX OKCHUJIOB, KUCJIOT, OCHOBAaHUM U COJIEH; CYILIECTBOBAaHUE
B3aMMOCBSI3M MEX/1y OCHOBHBIMHU KJIaCCaMH HEOPTaHUYECKUX BEIECTB; KIaCCU(UIUPOBATH
XUMHUYECKHE PEaKIUH 110 «M3MEHEHUIO CTENIeHEH OKUCIEHUS 3JIEMEHTOB, 00Pa3yIoIINuX
pearupyrouue BeIecTBa»; COCTaBIATh YPABHEHUS MICKTPOJIUTUYECKON JUCCOLUALIMM KUCIIOT,
OCHOBAHUU U COJIEH; MOJIEKYJIIPHBIE, IOJHBIE U COKPALIEHHbIE HOHHBIE YPABHEHUS PEAKIUH C
y4acTUEM 3JIEKTPOJIUTOB; YPAaBHEHUSI OKUCIUTEIBHO - BOCCTAHOBUTEJIbHBIX PEaKui,
UCIIOJIB3YS. METOJI 3JIEKTPOHHOTO OajaHca; ypaBHEHUS PEaKIuid, COOTBETCTBYIOLINX
MIOCJIEZI0BATENbHOCTH («UEMOYKE») MPEBPALEHUI HEOPraHUUECKUX BELIECTB Pa3IMUHbIX
KJIACCOB; ONPENEIATh OKUCINUTEIb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE B
OKHUCJIUTEIBHO - BOCCTAHOBUTEBHBIX PEAKIMSIX; YCTaHABIMBATh IPUYMHHO -CJICJICTBEHHbIE
CBSI3U: KJIACC BEIIECTBA — XMMHUYECKHE CBOICTBA BEUIECTBA.

[IpakTukym 2.
CaoiicTBa
pacTBOpoOB

AIIEKTPOJIUTOB

llo3nasamenvhule: NPAKTUYECKOE OCBOEHUE METO/OB MO3HAHUS, PETYJISPHOMY OOpaLCHUIO
B y4e€OHOM MPOIECCe K HCIOIb30BAaHUIO O0IIeYy4eOHBIX YMEHUH, 3HAKOBO-CUMBOJIHNYECKHIX
CPEACTB, UPOKOrO CIEKTPA JIOTUYECKHUX JICUCTBUN U onepanuii. B ToM uucae:
CHUCTEMAaTHU3UPOBATh, COMOCTABIIATh, AHATTM3UPOBATh, 0000IIaTh U HHTEPIIPETUPOBATH
nH(pOpMaIHIo, COAEPKAITYIOCS B TOTOBBIX HH(GOPMAIIMOHHBIX O0BEKTAX; BBIIEISATH INIABHYIO
¥ U30BITOUHYIO HHPOPMAIUIO M aHATU3UPOBATH PE3YyIbTAThl TIOUCKA.

Pecynamusnvle: cTaBUTh HOBbIE YUEOHBIE 1I€TU U 3a/1a4H, IJIAHUPOBATh UX PEaTU3alUI0, B TOM
Yrclie BO BHYTPEHHEM IUTaHe, OCYIIECTBISATH BHIOOP A (EKTUBHBIX MyTEH U CPEICTB
JIOCTHKEHUS LeTIel, KOHTPOJIMPOBATh U OLIEHUBATH CBOM JAEHCTBUS KakK MO PE3YyJIbTaTy, TaK U
0 CIOCO0Y JeHCTBYSI, BHOCUTh COOTBETCTBYIOIINE KOPPEKTUBKI B UX BBIMIOJIIHEHUE.
Kommynuxamuenvie:

(hopMupoBaHH€e NEHCTBUIA 110 OPTAaHU3AINU U TUIAHUPOBAHUIO YI€OHOTO COTPYAHHUECTBA C
YUYUTEIEM U CBEPCTHUKAMU;

yMeHH paboTaTh B IPYIITe U MPUOOPETEHUIO OMBITA TAKOH pabOThI, MPAKTHUYECKOMY
OCBOCHHUIO MOPATbHO- ATHYECKUX M IMICHXOJOTHIECKUX TIPUHIIUIIOB OOIICHUS 1
COTPYIHHYECTBA.
Jluunocmuwle: 1eNeHanpaBieHHOE (OpMHUpPOBaHNE UHTEPECA K U3ydaeMbIM 00JIacTsIM 3HAHUS
Y BUJaM JEATEIbHOCTH;

nefjarornyeckas NoJaepaKa JJr0003HaTeIbHOCTH U U30UPaTeIbHOCTH HHTEPECOB
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00pa3oBaTeIbHOTO MpoIecca.

Ilpeomemnule : obpamarbes ¢ 1a00paTOPHBIM 00OPYJIOBAHHEM U HATPEBATEIIBHBIMU
npruOOpaMH B COOTBETCTBHH C MPABUIIAMHU TEXHUKH O€30MaCHOCTH; BBIMOJIHSITh MPOCTEUIIINAE
preMbl 00paICHHUS C JTa0OPaTOPHBIM 000PYIOBAaHUEM: JTa0OPATOPHBIM IITATUBOM,
CIHUPTOBKOM; HAOIIOAATh 32 CBOMCTBAMH BEIIECTB U SIBICHUSIMH, IPOUCXOIAIIUMHE C
BCIIIECTBAMH; OIMCHIBATh XUMUYCCKHIA SKCIICPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WK POJTHOTO) SI3bIKA M S3bIKA XMMHH; JIeJIaTh BBIBOIBI 110 PE3YJIbTAaTaM MPOBEIACHHOTO
OKCICPUMECHTA.

UTOTO 70 4
9 kaacc (68 yacon)
Ne HanmenoBanue Komnyec | Ilpakr. Dopmsbl OcHoBHbIE BUbI yUEOHOH AEATEIbHOCTU
pa3gesioB U TEM TBO YacoB | paboThI KOHTPOJIS

1 | Beeaenue. O6mas 6+1 Koutponbnast | Ilosnasamenvuvie: NMpakTUUECKOE OCBOEHHUIO METOJOB ITO3HAHUS,
XapaKTepUCTHKA pa0ora, peryssipHOMY 00pallleHUI0 B y4eOHOM MpOIecce K UCIOIb30BaHHIO
XAMHYECKHUX nabopatopHast | o0mIey4eOHBIX YMEHUH, 3HAKOBO-CUMBOJIMYECKUX CPEJICTB, ITUPOKOTO CIEKTPa
DJIEMEHTOB U pabota JIOTMYECKUX AEUCTBUM U orepanuii. B Tom uucne: cucteMaTu3supoBars,
XUMHYECKHUX COTIOCTAaBJISATh, AaHAIU3UPOBATh, 0000IIATh U UHTEPIPETUPOBATH HH(OPMALINIO,
peaxkuil. COJIEPKALIYIOCS B TOTOBBIX MH(POPMAITMOHHBIX 00BEKTaX; BBIJENATH INTaBHYIO
[Tepuoanueckuii 1 U30BITOYHYIO MHPOPMAIIMIO M aHAJTU3UPOBATH PE3YJIbTaThl IOUCKA.
3aKOH U Pezynamuenvle: cTaBUTh HOBBIE yueOHBIE LIEJIN U 3a/1a4H, INITAHUPOBAThH UX
[Tepuoanueckast peain3aluio, B TOM YKCJe BO BHYTPEHHEM IIJIaHe, OCYIIECTBIIATH BHIOOD
cucrema 3¢ GEKTUBHBIX ITyTEH U CPEJCTB JOCTHXKEHUS 11eIel, KOHTPOJIUPOBAThH U
XUMHUYECKHX OILICHMBATh CBOM JIEUCTBHUS KaK 10 pPe3yibTary, Tak U M0 crocoly neicTBus,
JJIEMEHTOB BHOCHUTb COOTBETCTBYIOIINE KOPPEKTUBBI B UX BBIIIOJHEHUE.

. N.MenneneeBa

Kommynuxamuenvie:

dbopmupoBaHUe IEHCTBHIA O OPraHNU3aLUH U TUIAHUPOBAHUIO YI€OHOTO
COTPYJIHUYECTBA C YUYUTEJIEM U CBEPCTHUKAMU;

yMeHu# paboTaTh B TpyIIe U NpuoOPETEHUIO OIbITA TAKOH paboTHI,
IPAKTHYECKOMY OCBOEHHIO MOPaJIbHO- 3TUYECKUX U IICUXOJIOTMYECKHX
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IPUHIMIIOB OOIIEHUS U COTPYAHUYECTBA; IEHCTBOBATh C YUETOM MO3ULIUU
JIPYroro 1 yMeThb COIJIaCOBBIBATH CBOU JEHCTBHUS; YCTAaHABINUBATH U
HOJIEP’)KUBATh HEOOXOJJMMbIE KOHTAKTBI C JPYTUMHU JIFOJbMH;
YAOBJICTBOPHUTCIILHO BJIAJCTh HOPMAMU U TEXHUKOH O6H_ICHI/I$I; OIIPCACIIATh
11eJI1 KOMMYHHKALIUHU, OLIEHUBATh CUTYALUIO.

Jluunocmuvle: 1eNeHaNpaBiIeHHOE (POPMUPOBAHIE UHTEPECA K N3ydaeMbIM
00J1acTsIM 3HAHUS U BUJAM JESTEIbHOCTH;

nearoruueckas HojiepxKKa JF0003HaTeIbHOCTH 1 N30MPaTENbHOCTH
UHTEPECOB 00pa30BaTENIbHOTO MPOLECCa;

IIpeomemmnuie : NCIIONB30BATh IIPU XaPaKTEPUCTUKE NIPEBPALLCHUN BELECTB
HOHATHS: «XUMHUYECKas PEaKLUsi», «PEAKIIUN COSAUHEHUS», «PEaKLUN
pa3IoKEeHUsN», «peakunuu oOMeHay, «PeaklUy 3aMELECHUS», «PeaKLun
HEUTpanu3anumn», «3K30TePMUYECKHE PEAKIIUNY, «IHA0TEPMUUECKUE
peaxum», «0OpaTHMbIe PEaKIn», KHEOOPaTUMBIEC PEAKIIUN, KOKUCIUTEIHHO-
BOCCTaHOBUTEINIBHBIE PEAKIINN», «TOMOTEHHBIE PEAKIIUNY, «TE€TEPOTEHHBIE
peakuun», «KKaTAIUTUYCCKUEC PCAKIIUNY, KHCKATAIIUTUYCCKUC PCAKIIUNY,
«TETUIOBON AP PEKT XUMUUECKON pPEeaKLUN», «CKOPOCTh XUMUYECKOH peakiumny,
«KaTaIM3aTopy»; XapaKTepU30BaTh XUMHUYECKHE HIEMEHTHI 1—3-T0 Ieproi0B
10 UX nosnoxenuto B Ilepnoanueckoit cucreMe xXumMuueckux 3nemenTos 1. 1.
MenzeneeBa: XxapakTepu3oBaTh 00IIME XUMUYECKHE CBOWCTBA aM(pOTEPHBIX
OKCHJI0OB ¥ THIPOKCH/IOB; IPUBOANTH IPUMEPHI PEAKIIUH, TOATBEPKAAFOIINX
XUMHYECKHE CBOMCTBA aM(l)OTepHI)IX OKCH OB U TMAPOKCHUAOB; 1aBa aTb
XapaKTEPUCTUKY XMMHYECKHUX PEAKIMH 10 YUCITY U COCTaBy UCXOJHBIX
BEIIIECTB U MPOJAYKTOB PEAKIINH; TETUIOBOMY 3(PhEeKTy; HalIpaBIECHUIO
MIPOTEKAHUS PEAKLIMHN; U3MEHEHHIO CTETIEHEN OKUCIIEHNUS YJIEMEHTOB;
arperaTHOMY COCTOSTHUIO UCXOJHBIX BEILIECTB; yUaCTHIO KaTalu3aTopa;
HaOJI0AaTh ¥ OMKCHIBATh YPaBHEHUS PEAKLIUN MEXKAY BEIIECTBAMU C TOMOIIIBIO
€CTCCTBCHHOT'O A3bIKA U A3bIKa XUMHWH, IIPOBOAWUTD OIIBITHI, TIOATBEPKIAIOIIHEC
XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB M THJIPOKCHIOB; 3aBUCIMOCTb
CKOPOCTH XUMHUYECKON PEAKIIH OT Pa3IUYHbIX (DAKTOPOB YMETh: ONPENEIAThH
1esb yuyeOHOM JesITeIbHOCTH C IIOMOIIBIO YUUTENsI U CaMOCTOSTENbHO, UCKATh
CpEeACTBa €€ OCYIIECTBIEHNUS, paboTas 10 IUIaHy, CBEPSATh CBOU JAEHUCTBHSI C
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IEJTBIO M ITPH HEOOXOIMMOCTH UCITPABJIATH OIIMOKY C TIOMOIIBIO YIUTEIS U
CaMOCTOSITENILHO; COCTABIISITh AHHOTAIIMIO TEKCTA; OMPECINIATh BUIBI
KJIacCU(pUKaIIUH.

Meranibl

18+1

Nel-3

KoHntposbHas
pabora,
NpaKkTUYecKas
pabora

llo3nasamenvhbie: NMPAKTUIECKOE OCBOEHUE METOOB IIO3HAHUS,
peryisipHoMy OOpallleHHI0 B y4eOHOM IIpoliecce K UCIO0Ib30BaHUI0
001Iey4eOHbIX YMEHHH, 3HaKOBO-CUMBOJIMYECKUX CPEACTB, IIUPOKOTO CIEKTpPa
JIOrMYeCcKUX ACUCTBUH 1 onepanuii. B Tom yncnie: cucremMaru3upoBars,
COIIOCTAaBJIATh, AaHAIU3UPOBATh, 00001IaTh U UHTEPIIPETUPOBATH HH(OPMALINIO,
COJIEPKALIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX 00BEKTaX; BBIJEIATH [NIaBHYIO
¥ M30BITOYHYIO HH(GOPMAIMIO U aHATH3HPOBATH PE3YJIbTATHl TIOMCKA.
Pecynamuenvle: cTaBUTh HOBbIE yueOHBIE LIEJIN U 3a]1a4H, INITAHUPOBATh UX
peanu3aiuo, B TOM 4UCJIe BO BHYTPEHHEM IUIaHE, OCYIIECTBIISTH BEIOOD

3¢ GEeKTUBHBIX ITyTEH U CPEICTB JOCTHXKEHUS Lieel, KOHTPOIUPOBATh U
OLICHUBATh CBOM JIEUCTBUS KaK 110 pe3yibTaTy, Tak U MO croco0y NeicTBuS,
BHOCHUTH COOTBETCTBYIOIIINE KOPPEKTUBBI B UX BBINIOJHEHHE.
Kommynuxamuenvie:

bopmupoBaHUe IEHCTBHI O OPraHU3aALMHU U TUIAHUPOBAHHUIO Y4€OHOTO
COTPYJIHUYECTBA C YUYUTEJIEM U CBEPCTHUKAMY;

yMeHul paboTaTh B TpymIie U NpuoOpPETEHHIO ONbITa TaKO padoThI,
MPaKTUYECKOMY OCBOCHHIO MOPAJIbHO- 3TUYECKUX U TICUXOJIOTHYECKUX
IPUHIUIIOB OOIIEHUS U COTPYAHUYECTBA; IEHCTBOBATh C YUETOM MO3UIIUU
JPYTroro ¥ YMETh COIJIaCOBBIBaTh CBOM JIEWCTBHUS; YCTAHABIMBATh U
MOJIIEP>KUBATH HEOOXOIMMBIE KOHTAKThI C IPYTUMHU JIIOJIbMH;
yIIOBJETBOPUTENBHO BJIAJIETh HOPMAMH U TEXHUKOW OOLIEHHUS; ONIPEIEsTh
L€ KOMMYHHMKAIMH, OLIEHUBATh CUTYalHIO.

Jluunocmuvle: 1Li€J€HANPaBICHHOE (POPMUPOBAHNE HHTEPECA K N3Y4aeMbIM
00J1acTsIM 3HaHHUS U BUJAM JESTEIbHOCTH;

nejarornyeckast moaep kKa J003HaTEIbHOCTH U N30MPaTEIbHOCTH
UHTEPECOB 00pa30BaTEIbHOIO MPOLIECCA;

IIpeomemmnule : NCTIOB30BATH MPU XapPAKTEPUCTUKE METAIIIOB U MX
COEMHEHUN MOHATHUSA: «METAJUIBDY, «PsiJ AKTUBHOCTU METAIIJIOBY, «I1IEJIOYHbIE
METAJUIbIY, «I1€JI0YHO3EMENIbHbIE METAILIbI», HCII0JIb30BaTh UX MIPH
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XapaKTEPUCTUKE METAJUIOB; JaBaTh XapAKTEPUCTUKY XMMUUYECKUX IJIEMEHTOB-
METAJUIOB I10 UX IOJO0KEHUIO B [leproauyeckoil CuCTeMe XUMUYECKHUX
anemeHToB 1. 1. MenaeneeBa; Ha3pIBaTh COSAUHEHUS METAJIOB U COCTABIISITh
ux GOopMyJIBI IO Ha3BaHUIO; XapaKTEPH30BaTh CTPOCHUE, 00ImKe GU3HIECKUE U
XUMHUYECKHE CBOKMCTBA MPOCTHIX BEIIECTB-METAUIOB; OOBSICHATH 3aBUCHUMOCTh
CBOMCTB XUMHUYECKHUX JIEMEHTOB-METAJUIOB U 00Pa3yeMbIX MU COCTUHEHHM
OT TIoJI0XkeHus B [leppoanyeckon cucteMe XuMu4eckux sneMeHToB /1. 1.
MemnneineeBa; OMUCHIBATL OOIIME XUMHYECKHE CBOMCTBA METAJIIIOB C IIOMOIIBIO
€CTECTBEHHOI'O A3BbIKAU s3bIKa XUMHH; COCTABIIATH MOJIEKYJISIPHBIC YPaBHEHUS
pEeaKUurii, XapaKTEPUIYIOIINX XUMUYECKHE CBOMCTBA METAIIIOB M UX
COEIMHEHMH, a TAK)Ke 3JIEKTPOHHBIE YPABHEHUS ITPOLIECCOB OKUCIICHUS-
BOCCTAHOBJIEHUS; YPABHEHUS SJIEKTPOJIUTHYECKON JUCCOLUALINY;
MOJIEKYJIIpHBIE, TTIOJHBIE U COKPALICHHbIE HOHHBIE YPABHEHMS pEaKIUi C
Y4aCTHUEM BJICKTPOJIUTOB; YCTAHABIIUBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U
MEXKy CTPOCHUEM aTOMa, XUMUYECKOU CBA3BI0, TUIIOM KPUCTAILINYECKOU
pElIeTKA METAJUIOB U UX COCIMHEHUM, NUX OOIUMHU (PU3UIECKUMU U
XUMHYECKHUMH CBONCTBAMH; OITMCEIBATh XUMHUYECKHE CBOMCTBA IIEJIOYHBIX U
IIEI0YHO3EMEIbHEIX METAIIOB, a TAKXKE ATIOMHUHHUS U JKeJie3a U UX
COCJIMHEHHUH C MMOMOIIBI0 €CTECTBEHHOTO A3bIKa U S3bIKa XUMMU; BBLITIOIHST,
HaOII01aTh U ONMKMCHIBATh XUMUYECKHUM SKCTIEPUMEHT MO PacClo3HABAHUIO
BAKHEUIINX KATUOHOB METAJIJIOB, THJIPOKCU- HOHOB; SKCIIEPUMEHTAIBHO
HCCIIEIOBATh CBOMCTBA METAJJIOB U UX COCMHEHUH, PEIIaTh
SKCHEPUMEHTAIIbHBIE 33J1a4M M0 TeMe «MeTaibl»; ONUCHIBATh XUMUYECKHUMA
SKCIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO SI3bIKA U A3bIKA XUMHUU; TPOBOAUTH
pacyeTsl 0 XUMUYECKUM (HOopMyTiaM U YpaBHEHUSIM PeaKIIii, MTPOTEKAIOIIUX C
y4acTHEM METAILJIOB ¥ MX COEAMHEHUN. yMETh: pab0TaTh MO COCTABIIEHHOMY
IUIaHY, UCIIOJB3Ys HApSAy C OCHOBHBIMHU U JIONIOJIHUTEIBHBIE CPEJCTBA; C
TTOMOIIIBIO YUUTENSI OTOUPATh ISl pelieHusT y9eOHbIX 3a1a9 HeOOXOMMBbIC
CJIOBapH, SHUUKIONEANM, CIPABOYHUKHY, DIIEKTPOHHBIE JUCKH; CONTOCTABIIATh U
oTOHUpaTh HHPOPMAITHIO, TOTYYECHHYIO U3 PA3IMYHBIX HCTOYHUKOB;
MPEICTaBIATh HHPOPMAIIUIO B BUE TaOJHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMmenennem cpeacts UKT; opopmisiTe cBOM MBICIH B YCTHOM U
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MUCHbMEHHON PEUYU C YUETOM CBOUX YUEOHBIX U )KM3HEHHBIX PEUEBBIX CUTYAIIHH,
B TOM uuciie ¢ npumeHennem cpeacts UKT; cocTaBisTh peLieH3UI0 Ha TEKCT;
OCYHIECTBJIATh JOKA3aTeJIbCTBO OT MPOTUBHOTO.

Hewmeramsl

26+1

Ne4-6

KoHntposbHas
pabora,
NpaKkTUYecKas
pabora

llo3nasamenvhoie: NPAKTUIECKOE OCBOEHUE METOOB IIO3HAHUS,
peryisipHoMy OOpallleHHI0 B y4eOHOM IIpoliecce K UCIO0Ib30BaHUI0
001Iey4eOHbIX YMEHHH, 3HaKOBO-CUMBOJIMYECKIX CPEACTB, IIUPOKOTO CIIEKTPa
JIOrMYeCcKUX ACUCTBUH 1 onepanuii. B Tom yncnie: cucremMaru3upoBars,
COIIOCTAaBJISATh, AaHAIU3UPOBATh, 0000IIATh U UHTEPIIPETUPOBATH HH(OPMALINIO,
COJIEPKALIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX 00BEKTaX; BBIJEIATH [NIaBHYIO
¥ M30BITOYHYIO HH(GOPMAIMIO U aHATH3UPOBATH PE3YJIBTATHI TIOUCKA.
Pecynamuenvle: cTaBUTh HOBbIE yueOHBIE LIEJIN U 3a]1a4H, INITAHUPOBATh UX
peann3aiuio, B TOM 4Kcie BO BHYTPEHHEM IIJIaHE, OCYIECTBIISTh BBIOOD

3¢ GEeKTUBHBIX ITyTEH U CPEICTB JOCTHXKEHUS Lieel, KOHTPOIUPOBATh U
OLIGHUBATh CBOM JICHCTBHUS KaK MO PE3ybTaTy, TaK U MO crocoly aeicTBus,
BHOCHUTH COOTBETCTBYIOIIINE KOPPEKTUBBI B UX BBINIOJHEHHE.
Kommynuxamuenvie:

bopmupoBaHue IEHCTBHI O OPraHNU3alUH U TUIAHUPOBAHUIO Y4€OHOTO
COTPYJIHUYECTBA C YUYUTEJIEM U CBEPCTHUKAMY;

yMeHul paboTaTh B Ipymie 1 NpuoOpeTEeHHIO ONbITa TAKOH paboTHl,
MPaKTUYECKOMY OCBOCHHIO MOPAJIbHO- 3TUYECKUX U TICUXOJIOTHYECKUX
NPUHIUIIOB OOIIEHUS U COTPYAHUYECTBA; IEHCTBOBATh C YUETOM MO3ULIUU
JPYTroro ¥ YMETh COIJIaCOBBIBaTh CBOM JIEWCTBHUS; YCTAHABIMBATh U
MOJIIEP>KUBATH HEOOXOIMMBIE KOHTAKThI C IPYTUMHU JIIOJIbMH;
yIIOBJIETBOPHUTENBHO BJIaJIETh HOPMaMH U TEXHUKOW OOLIEHHUS; ONIPEEsTh
L€ KOMMYHHMKAIMH, OLIEHUBATh CUTYalHIO.
Jluunocmuvle: 1Li€IEHANPaBICHHOE (POPMUPOBAHKNE UHTEPECA K U3y4aeMbIM
00J1acTsIM 3HaHHUS U BUJAM JESTEIbHOCTH;

nejarornyeckast moaJepKKa J003HaTEIbHOCTH U N30MPaTeIbHOCTH
UHTEPECOB 00pa30BaTEIbHOIO MPOLIECCA;
IIpeomemmnule : NCTIOB30BATH MPU XapPAKTEPUCTUKE METAIIIOB U MX
COEMHEHU MOHATHUS: KHEMETAILIBD?, «TAJIOTEHBD», «aJJIOTPOITHbBIE
BUJIOU3MEHEHHUSD», «GKECTKOCTb BOJIbI», «BPEMEHHAs )KECTKOCTh BOJIBDY,
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«IOCTOSTHHAS JKECTKOCTh BOJBI», «00IIast )KECTKOCTh BOABIY; JaBaTh
XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-HEMETAJIJIOB 110 UX TMOJIOXKEHUIO B
[Tepuonuueckoit cucreme xumuueckux 3ynemeHToB J1. 1. Menneneena;
Ha3bIBaTh COCMHEHHS HEMETAIIOB M COCTABJIATH UX (POPMYJIBI IO HA3BAHUIO;
XapaKTEepU30BaTh CTPOCHHE, 00IIHe PU3NUECKHE U XUMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB-HEMETANIOB; OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMUYECKUX
3JIEMEHTOB-HEMETAJNIOB U 00pa3yeMbIX UMHU COeqUHEHHH OT nonoxenus B [1C;
OIIMCBLIBATH O0OIIHE XUMUYECKHUE CBOMCTBA HEMETAJIJIOB C IIOMOIIBIO
€CTECTBEHHOTO SI3bIKa U SI3bIKAa XUMUU; COCTABIISATH MOJIEKYJISIPHBIC YpaBHEHUS
peaKIuii, XapaKTepU3YIOIUX XUMHUYECKHNE CBONCTBA HEMETAJUIOB U UX
COEIMHEHUH, a TAaKXKe IJCKTPOHHBIE YPABHEHUS MPOIIECCOB OKUCIICHHUS -
BOCCTaHOBJICHUS; YPABHEHUS DJICKTPOIUTHUECKOMN TUCCOIMALINN;
MOJICKYJISIPHBIE, TIOJTHBIE U COKPAIIICHHbIE HOHHBIE YPABHEHHUSI PEaKIUi C
y4acTHEM 3JIEKTPOJIMTOB; YCTaHABIUBATH MPUUYUHHO-CJICICTBEHHBIE CBSI3U
MEXAY CTPOCHHEM aTOMa, XUMUYECKOM CBA3BIO, TUIIOM KPUCTAJUIMYECKOU
pEIIeTKA HEMETAJUIOB U UX COSIMHEHHM, NX 00IMMHU (PU3NUECKUMH U
XUMUYECKUMH CBOMCTBAaMU; OMUCHIBATh XMMHUECKHE CBOMCTBA BOJOPOAA,
raJIOreHOB, KUCJIOPO/Ia, Cephl, a30Ta, hochopa, rpaduTa, aiMaza, KpEMHUS U UX
COCIMHEHHH ¢ MIOMOIILIO €CTECTBEHHOIO S3bIKA U A3bIKa XMMHH; OINCHIBATH
CIOCOOBI YCTpaHEHUS KECTKOCTHU BOBI U BBITIOJIHATH COOTBETCTBYIONIUN UM
XUMHYECKHUI SKCIIEPUMEHT; BBITIONHATh, HAOTIOAATh U OMHUCHIBATH XUMUYECKUIN
SKCTIIEPUMEHT I10 PAcO3HABAaHUIO MOHOB BOJIOPOAa M aMMOHMSI, Cyb(art-,
KapOoOHaT-, CUJIMKAT-, hocdat-, XJI0puI-, OpOMUI-, HOIUI- HUOHOB;
SKCIEPUMEHTAIBHO UCCIEA0BATh CBOMCTBA METAIVIOB M UX COCIMHEHU,
peuaTh 3KCIepuMeHTaIbHbIe 3a7aun 1o Teme «HemeTamnbn»; onuchiBaTh
XUMUYECKUM SKCTIEPUMEHT C MIOMOIIIHIO0 €CTECTBEHHOTO S3BbIKA U SI3bIKA XUMUU;
MIPOBOIUTH PACUETHI [0 XUMUYECKUM (POpMYIaM B YPaBHEHHSIM PEAKIUH,
MPOTEKAIOIINUX C YYaCTHEM HEMETAUIOB U UX COCIMHEHHUM. YMETh!
OpPraHU30BBIBATH YUEOHOE B3aUMOACHCTBHE B TPYIIIE; TOHUMATh MPUIHHBI
CBOETO HEyCIeXa U HaXOAUTh CIIOCOOBI BBIX0/IA U3 ATOM CUTYallUH; B THAJIOTE C
YUUTEJIEM YUUTHCS BbIPpa0aThIBaTh KPUTEPUN OIIEHKH W OMPEENATh CTEIICHb
YCHENIHOCTH BBITIOJIHEHHS CBOCH pabOoThl M pabOTHI BCEX, UCXOIS U3
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HMMEIOIUXCS KPUTEPHUEB, COBEPLICHCTBOBATH KPUTEPUU OLICHKH U MOJIb30BAThCA
MMM B XOJI€ OLIEHKH M CAMOOIIEHKH, OTCTauBaTh CBOIO TOUKY 3PEHUS,
apryMEeHTUPYS €€; CIYIIAaTh JPYTUX, BITAThCS IPUHUMATh OCYILECTBIATh
KOCBEHHO€ pa3JeIUTEIbHOE JOKA3aTEIbCTBO

O0001eHre 3HaHUI
10 XUMHH 32 KypC
OCHOBHOM IIIKOJIBI.
IToaroroBka K
I'MA. 10 + 1 TecT 6.
Peseps 4

10+1

TECT

HUTOIo

70
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YueOHO-MeTOANYECKOE H MaTePHATbHO-TEXHUYeCKoe odecneyeHne 00pa3oBaTe/bHOH
AesiITeIbHOCTH

MatepuanbHO-TEXHUYECKOE 0OeCIIeYeHHE.

HarypanbHble OOBEKTHI:

Konnexkuuu MuHEpanoB v TOPHBIX MOPO/I;

MeTanioB U CIJIABOB;

MuHepanbHBIX yI0OpCHHIA;

[ImacTmacc, Kay4yyKkoB, BOJIOKOH.

XuMHYecKue peakTUBbl U Matepualibl: Hanbonee yacto ucnonb3yemele:

1 )IIpoctblie BelecTBa: Meib, HATPUH, KaJbLIUKA, MAarHUH, JKeJe30, IIUHK;

2) oxkcuabl: Meau(||),kampius, xenesa(|||),Maraus;

3) KHCIIOTBI: CepHas, COJIsTHAsI, a30THA;

4) oCHOBaHUS - TUIPOKCUIBL: HATPHS, Kalblius, 25%-HbIl BOJAHBIN paCTBOp aMMHUAKa;

5) comu: xmopuabl Hatpus, Meau(||),amromunus, xenesa(|||);HUTpaThl Kayus, HaTpUs, cepedpa;
cynbdatel  Memu(||),xenesa(||),xenes3a(]||),aMMonust;  MOAMI ~ Kanmus, OpOMHI ~ HATpUSs;
6)OpraHuYecKre COCOUWHEHHUS: DOTAHOJ, YKCYCHas KHCJIOTa, METHJIOBBI OpaHKEBbIH,
dbenondranens, TaKkmyc.

XuMudeckast JlabopaTopHas TIOCy/1a, ammapaTsl U TPUOOPHI:

1) [TpuGops! aiist pabOTHI ¢ ra3amu;

2) anmapathl ¥ TPUOOPHI JIJIS OMBITOB C TBEPIBIMH, KHUIKHMH BEIIECTBAMH;

3) u3MepuTensHbIe MPUOOPHI U MPUCTIOCOOICHHUS ISl BHITOJIIHEHUS OTIBITOB;

4) cTexsTHHAS ¥ IUIACTMACCOBAs TIOCYIa U IPUCIIOCOOJICHHUS JTSI IPOBEICHUS OITBITOB.

Mopnenu:

HaGopsl Mopmeneit aTroMoB Il COCTaBIEHUS IIAPOCTEP)KHEBBIX MOJEIEH  MOJIEKYII;
Kpucrannnueckue pemeTky coe.

VY4eOHble nocoOust Ha MeYyaTHOW OCHOBE:

1) IMepuoanyeckas cucteMa Xumudeckux snementoB J[.11.MeHeneesa;

2) Tabmuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUH COJIEH;

3) AJTOPUTMBI TI0 XapAKTEPHUCTHKE XUMUIECKUX DJICMEHTOB, XUMUYECKUX PEaKIUi, PEIICHHIO
3azad.

4) BemiectBo. CBOMCTBA BEIIECTB

5) Monekyibl 1 aTOMbI. ATOMHO-MOJICKYJISIPHOE YUCHHE

6) dusznyeckrue U XUMHUYCCKUE SIBICHUS

7) XUMUYECKHUil FIIEMEHT

8) Xumuueckue CUMBOJIbI (3HAKA XUMUYECKUX JIEMECHTOB

15) 3akoH COXpaHEHHUS MaCChl BEIIECTB

16) Tunbl XUMHYECKHUX PEaKITHiA

17) Momnspnas macca

18) Pemienue 3a7a4 Mo XUMHUECKUM YPaBHECHUSIM

Jlutepatypa IS yIUTETIS.

7 knacc

1 . Anexkcunckuii, B.H. 3anumarensHbie onbITh o xuMun: Kuaura mis yuurens. [ Tekct]- 2-e
u3a., ucnp.- M.: IIpocsemenue, 1995. — 96 c.: un

2. Tabpuensn, O.C. Meroanueckoe nocodue k npomneaesrudeckomy kypey O.C. 'abpuensina,
N.T". OctpoymoBa, A.K. Axnebununa «Xumwusi. BBognsrii kypce. 7 kiace [Texct] / O.C.
[abpuensy, [.A. Illunapesa.- M.: [Ipoda, 2007.- 203, [5]c.

3. T'abpuensn, O.C. Xumus B TecTax, 3agavax, ynpaxHeHusX. 8-9 kmacc: yuaed. mocodue s
o6rreoopasosar. yupexaenuii [ Tekct]/ O.C. I'abpuensu, H.I1. BockoOoiinukoBa. — 2-¢ 3.,
crepeoturt. — M.: Jlpoda, 2006.- 350, [2]c.



8-9  kmacc

1. Anekcunckuii, B.H. 3anuMarenbHabie onbIThl Mo xuMuu: Kaura s yuutens. [Tekcr]- 2-e
u3a., ucap.- M.: Ilpocsenienue, 1995. — 96 c.: un

2 .T'abpuensH, O.C. Xumus B Tecrax, 3agadax, ynpakHeHusx. 8-9 kiacc: yued. mocobue mis
obreoopasosar. yupexaenuit [Texcr]/ O.C. T'abpuensu, H.IT. BockoOoiiHukoBa. — 2-¢ u31I.,
crepeotut. — M.: [poda, 2006.- 350, [2] c.

3. I'opOynmoBa, C.B. TecTbl 0O OCHOBHBIM pa3jeiiaM IIKOJIBHOTO Kypca XUMHUH: 8-9 KIIacChl.
[Texct]- M.: «<BAKO», 2006.-208c¢.- (Mactepckas yauTes)

4. MarnecueBa, H.H, Ky3semenko H.E. Yuuce pemars 3anaun no xumuu: Ku. s ygammxcs.
[Tekct]- M.: IIpocBemenn, 1986. — 160c.: un

5.Tectbl mo xumuu. OOmIas XapaKTEPUCTHUKA XMMHUYECKUX 3JIeMeHTOB. Mertamisl: 9 kiacc: K
yueOnuky O.C. I'abpuensna «Xumus. 9 xmacey» [Tekcr]/ M.A. Psaoos, E.FO. Hesckas. — M.:
N3narensctBo «OKk3amen», 2010.- 77, [3] c. (Cepust «Y4eOHO-METOAMYECKUN KOMILIIEKT))
10.Ps60B, M.A. Tectbl o xumun. Hemeramnel. Oprannyeckue BemecTa: 9 kimacc: K yueOHUKY
O.C. l'abpuensna «Xumus. 9 kmace» [Texcr]/ M.A. Psaoos, E.}O. Hesckast. — M.: M3aarenscTBo
«Qx3amen», 2009.- 157, [3] c. (Cepus «Y4eOHO-METOANYECKHUI KOMITJICKT))

Jluteparypa nnst oOydarUuxcs.

7 xnacc

1. 'a6puensu, O.C. Xumusa. Beogusiii kype 7 kiace: yue6. nmocobue [Teker] / O.C, 2.
I"a6puensa, U.I'. Octpoymos, A K. Axiieounns — 2-¢ u3., crepeotun. M.: [Ipoda, 2009.-159,
[1]c.: un

3. labpuensn, O.C. Xumus 7 ki.: pabouas TeTpaab K yaueobnomy nocoduto O.C.
Ia6puensna u np. «Xumus. Beoausiit kype . 7knacce» [Tekcer] / O.C. 4. 'abpuensn, [.A.
[Mumapesa. — M.: Ipoda, 2009.- 107, [5]c.

4. I'pocce, D., Baiicmarens X. XuMmus ais 1r0003HaTeIbHBIX. OCHOBBI X MMHHU U
3aHumatenbHbie onbIThl. [ JIP. 1974. [Tekct]— Ilep. ¢ Hem.- JI.: Xumus, 1979.- 392c., un
5. Marnecuesa, H.H, Ky3pbmenko H.E. Yuucek pemars 3agaun mo xumuu: KH. 1is
yuamuxcs. [Texkct]- M.: IlpocBemenune, 1986. — 160c.: un

8-9 kiacc

1. l'abpuensn, O.C. Xumus. 8 knacc: yue0. s obmeodpaszoBat. yupexaenuii [Texer] / O.C,
["abpuensn. — 16-e u3a., crepeotun. M.: poda, 2010.-270, [2]c.: un

2. I'abpuensn, O.C. Xumus 8 xi1.: padouast rerpaap k yueoOHuky O.C. ['abpuensna «Xumus. 8
knace» [Tekcr] / O.C. 'abpuensn, A.B, Smykosa. -12-e uzz., gon. — M.: JIpoda, 2010.- 192c.:
un

3. I'pocce, 3., Baiicmarens X. Xumus 11 Tr0003HATENbHBIX. OCHOBBI XUMUHU U 3aHUMATEIIbHBIC
onbIThl. '/JIP. 1974. [Tekct]|— Ilep. ¢ vem.- JI.: Xumus, 1979.- 392c., un

4. Marpnecuesa, H.-H, Ky3pmenko H.E. Yunce pemats 3agaun no xumun: KH. 115 yganmxcs.
[Tekct]- M.: IIpocsemenu, 1986. — 160c.: un

1. l'abpuensu, O.C. Xumus. 9 knacc: yued. asa oomeoopazosart. yupexaenui [ Tekcr]/ O.C.
["a6puensin.- 17-e u3n.. crepeotun. — M.: [lpoda, 2010. 270, [2] c.: un



IlnanupyemMble pe3yJbTaThl H3yYeHUs NPeIMeTa

®opmupoBanue YYJI
VAP OOyuaronuiics Hay4IHUTCS OO0yyvaromuiicst oJy4uT
BO3MO>KHOCTb HAYYHUTHCS
JInuno OCBOCHHME OOILEKYJIbTYpHOro Hacienaust Poccuu W | BBIpaXKEHHOW yCTOWYMBON
CTHBIE 00I11EMUPOBOTO KyJIBTYPHOI'O Hace1us; y4eOHO-1103HaBaTEIbHON
- OpHUEHTalusi B CUCTEME MOpPAJIbHBIX HOPM U | MOTHBAIlMHM U HHTEpPECA K
LIEHHOCTEH; YUYEHHIO; ®* TOTOBHOCTH K
* JKOJIOTMYECKOE CO3HAHHUE, IPU3HAHUE BBICOKOH | CaMOOOPa30BaHHUIO U
LIEHHOCTH KU3HU BO BCEX €€ MPOSIBICHUSAX; CaMOBOCIIUTaHUIO;
3HAHWE OCHOBHBIX NPHUHLMIIOB M  MPaBUI | ® aIeKBaTHON IO3UTUBHOM
OTHOLIECHHUS K IIPUPOJE; CaMOOLICHKHY *
3HaHUE OCHOB 3JI0pOBOr0 oOpa3a >KHM3HM M | KOMIETEHTHOCTH B
3I0pOBbeCOEperaouX  TEXHOJOTHH;  MpaBWIl | peaau3alMi OCHOB
[IOBE/ICHUS B YPE3BbIYAIHBIX CUTYaLUSIX. IpaXX1aHCKOW UIAEHTUYHOCTU
* TOTOBHOCTb U CIOCOOHOCTh K YYacCTHIO B | B IIOCTYIKaX U JEATEIbHOCTH;
LOIKOJIBHOM ~ CaMOYIIPaBIE€HHHM B IIPEAeIax | ® MOPAJIbHOIO CO3HAHUS HA
BO3PACTHBIX KOMIETEHIMH (€KypCTBO B IIKOJIE U | KOHBEHIIMOHAJIBHOM YPOBHE,
KJacce, y4yacTH€ B JETCKMX M MOJIOJEXKHBIX | CHOCOOHOCTH K PEIICHUI0
OOIIECTBEHHbIX ~ OpraHM3aLUAX, UIKOJbHBIX U | MOPAJIbHBIX JAUJIEMM Ha
BHEUIKOJIbHBIX MEpPONPUATHAX); * TOTOBHOCTh U | OCHOBE Y4€Ta MO3ULUI
CHOCOOHOCTh K BBIIOJHEHHUIO HOPM U TpeOOBaHMU | yYACTHUKOB JAUJIEMMBI,
HIKOJIbHOM KU3HU, MPaB U 0053aHHOCTEW YUYEHUKA; | OPUEHTALlMU HAa UX MOTUBBI U
* YMEHHUE BECTH AMAJIOr HA OCHOBE PABHOIIPABHBIX | YyBCTBA; YCTOWYMBOE
OTHOIIEHUH W B3aMMHOIO YBA)KEHUS W IPUHATHUSA; | CJIEJ0BaHUE B IIOBEJICHUU
yMEHHE KOHCTPYKTHUBHO pa3pemiaTb KOH(JIUKTHL, * | MOpaJIbHBIM HOpMaM U
FOTOBHOCTb U CIIOCOOHOCTH K  BBIMOJHEHUIO | STUYECKUM TPeOOBaHUSIM;
MOpAJIbHBIX HOPM B OTHOIIEHWH B3POCIBIX M | OCO3HAHHOIO IOHUMAHMS U
CBEPCTHUKOB B WIKOJIE, JIOMa, BO BHEYYEOHBIX | CONEPEKUBAHUS YyBCTBAM
BUJAX JEATEIbHOCTH; * TOTPEOHOCTh B YYAaCTHM B | APYTHX, BhIpaKaroliencs B
OOLIECTBEHHON KU3HU OJMKaMILEro COLMaIbHOrO | MOCTYIKaX, HalpaBJIeHHBIX HA
OKPY’KEHH, 0O0I1IeCTBEHHO MOJIE3HON | MOMOUIb U 00ecIeYeHue
JESTEIbHOCTH; * YMEHHE CTPOUTh >KU3HEHHBIE | OJAronoayyus.
IUIaHBI C  Y4€TOM  KOHKDPETHBIX  COLMAJIbHO-
HCTOPUYECKHX, IMOJUTUYECKUX M DKOHOMUYECKHX
YCIIOBHI;
Pery- *  CaMOCTOSITENIBHO  AHAJIW3UPOBATH  YCIIOBHS | CAMOCTOSTENIBHO CTABUTH
JSITUBHBIE | TOCTM)KEHUS 1€ Ha OCHOBE Y4€Ta BBIJCJICHHBIX | HOBBIC YUEOHBIC LIETH U

YUUTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM Y4eOHOM
Marepuaie; * IUIAHUPOBAaTh NYTU JOCTUXKEHUS
1esei; * yYCTaHABIMBATh II€JIEBBIE TPHUOPHUTETHI,
YMETh CaMOCTOSITEIbHO KOHTPOJUPOBATH CBOE
BpeMs U YIPaBIATHL UM; * NPUHUMATh pELICHUs B
MpoOJIEMHOI CUTYyalliu Ha OCHOBE MEPErOBOPOB; *
OCYIIECTBIISATH KOHCTaTHPYIOIIHA u
IIPEABOCXUIIAIOIINANA KOHTPOJIb 110 PE3YJIBTATY U 110
croco0y JIeHCTBHS; AaKTyaJbHBIA KOHTPOJL Ha
YPOBHC MPOU3BOJIBHOI'O BHHUMAHUA, ¢ AACKBATHO
CaMOCTOSITENIEHO OLICHUBATh MPaBUJIbHOCTD
BBITIOJTHCHUA ,Z[GI\/JICTBI/ISI U BHOCHUTH HCOGXOI[I/IMBIG
KOPPEKTHBBI B UCIOJHEHNE KAaK B KOHIIE JeHCTBUS,

3a/1a4M; * MOCTPOCHUIO
KU3HEHHBIX TJIAHOB BO
BPEMEHHO211 IEPCIIEKTUBE; *
NP TUIAHUPOBAHUU
JOCTHKEHUS 1IEJIeH
CaMOCTOSITENILHO, ITOJIHO U
a/IeKBaTHO YYUTBIBAaTh
YCIIOBHS U CPEJICTBA UX
JOCTH)KEHUS; BBIICIATD
IbTEPHATHBHBIE CITOCOOBI
JOCTHKEHUS LU U
BBIOMpATh Hanbosee

3 PeKTUBHBIN CITOCO0; *
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TaK M MO XOAYy €ro pealu3aluy; ¢ OCHOBaM
NPOTHO3UPOBAHUSA KaK TPEABUIACHHUS OyTyHINX
COOBITHIA U Pa3BUTHS MpoILiecca.

OCHOBaM CaMOPETYIISILIHNHU B
yueOHOI 1 TO3HABATEIILHOM
NEesITeNIbHOCTH B (hopme
OCO3HAHHOTO YIPaBIICHUS
CBOHM IOBEJICHUEM U
NESTEIbHOCTBIO,
HaIpPaBJICHHOM Ha
JOCTHKEHUE TTOCTABJICHHBIX
LEJIe; ® OCYILECTBIATh
MO3HABATEIbHYIO pedIIeKcrio
B OTHOILIEHUU JIEUCTBUU IO
pelIeHUI0 Y4eOHBIX U
MO3HABATENIbHBIX 33]1a4; *
aJICKBAaTHO OIICHUBATH
00BEKTUBHYIO TPYAHOCTH KaK
Mepy GaKTUISCKOTO HITH
peIoiaraeMoro pacxo/a
pPEeCcypcoB Ha peIIeHHE
3a/1a4u; * aJIeKBaTHO
OILICHUBATh CBOU
BO3MOYKHOCTH JIOCTHIKECHUS
[EJH ONPeesIEHHOM
CJIO)KHOCTH B Pa3IMIHBIX
cdepax caMOCTOSITETbHOM
NESTSIIbHOCTH; * OCHOBaM
CaMOpETYISIHNH
SMOLMOHANILHBIX COCTOSHUI;
MpUJIaraTh BOJIEBBIC YCUIIHS U
IPEOI0JIeBaTh TPYTHOCTH U
MPENSITCTBUS HA TTyTH
JIOCTHKECHUS LETICH.

Kowm-
MYyHHKA
THUBHBIE

YUYUTHIBATh pa3Hble MHEHUS W CTPEMUTHCA K
KOOpPJIMHALINH pa3IUYHBIX MO3ULINM B
COTpyJIHUYECTBE; * (HOPMYIHPOBATH COOCTBEHHOE
MHEHHE M  TO3UIHUI0, AapPryMEHTHPOBaTh W
KOOPJMHUPOBATh €€ C MO3UIMUSAMU MapTHEPOB B
COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIEro PEIIeHHs
B COBMECTHOH JESTEIbHOCTU YCTAHABIMBATh U
CpPaBHUBATh DPa3HbIE TOYKH 3PCHHS, MPEXKIEC HYEeM
OpUHUMATh pEeHIeHuss ¢ JenaTh BbIOOp; °
apryMEHTHPOBATh CBOIO TOYKY 3pPEHUS, CTIOPUTH H
OTCTaWBaTh CBOKO TMO3UIUIO HE BPAKICOHBIM JUIS
ONIMOHEHTOB 00pa3oM; * 3aJaBaThb BOIPOCHI,
HEOOXOMUMBIC JJisi OpTaHU3alUd COOCTBEHHOMU
JEATETLHOCTH U COTPYAHUYECTBA C MapTHEPOM; °
OCYIIECTBIISATh B3AMMHBIM KOHTPOJIb U OKa3bIBaTh B
COTPYJIHUYECTBE HEOOXOIUMYIO B3aHMOIIOMOIIb; *
aJICKBaTHO HMCIOJIb30BaTh peub ISl TIAaHUPOBAHUS
U peryisiliMd CBOEH AeATeIbHOCTH; * aJeKBaTHO

YUUTHIBATh U
KOOPAMHHUPOBATH OTIIMYHBIC
0T COOCTBEHHO MO3ULIUN
JIPYTUX JIIOJEH B
COTPYAHUYECTBE; * YUUTHIBATh
pa3HbIe MHCHUS U MHTEPECHI U
000CHOBBIBAaTh COOCTBEHHYIO
TIO3HIINIO; * TOHUMATh
OTHOCUTEIIHOCTh MHEHUH U
MO/IXOJIOB K PELICHHUIO
npobiembl; Opath Ha cebs
WHUIMATHBY B OpraHU3aI[uU
COBMECTHOTI'O JIEUCTBHUS
(memoBoe MUIEPCTBO);
OKa3bIBaTh MOJACPKKY U
COJIEHiCTBHE TEM, OT KOT'O
3aBUCHUT JOCTHIKEHUE LIETU B
COBMECTHOM JI€ATEIbHOCTH; ®

UCIIOJIb30BaTh pEueBble cpeacTBa uisg pemeHus | OcylecTBIsTh
pa3IMYHBIX KOMMYHHUKAaTHUBHBIX 3aJad; BJAACTh | KOMMYHUKATHBHYIO
YCTHOM M THCbMEHHOM  peyblo;  CTPOHUTH | pedIeKCUIO CBOUX JICHCTBUI
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MOHOJIOTHYECKOE KOHTEKCTHOE BBICKa3bIBaHUE; *
OpraHu30BBIBATH W  IUIAHUPOBaTh  y4yeOHOE
COTPYIHUYECTBO C YYMUTEIEM U CBEPCTHHUKAMH,
ompeneNniaTh I1end U (QYHKUUH  YYaCTHHKOB,
CrocoObl B3aUMOJICHCTBUS; IUIAHUPOBATh OOIIME
crocoObl paboThl; * OCYUIECTBJIATH KOHTPOJb,
KOPPEKIIMIO, OLIEHKY JAeWCTBUI mnapTHEpa, yMEThb
yOexaTh; ¢ paboTaTh B rpylre — YCTaHABIUBATh
paboune oTHomIeHUsA, dPPEKTUBHO COTPYIHUYATH
U CI0COOCTBOBATh MPOJYKTHBHOH KOOIEpaluy;
UHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U
CTPOUTh  NPOAYKTHBHOE  B3aUMOJECHCTBHE  CO
CBEPCTHUKAMH W  B3pOCJIBIMH; *  OCHOBaM
KOMMYHHKAaTHBHOH pe(IeKcHH; ¢ HCIOIb30BATh
aJIeKBaTHBIE SA3BIKOBBIE CPENICTBA ISl OTOOpaKEHHUS
CBOMX UYYBCTB, MBICJICH, MOTUBOB U MOTPEOHOCTEH;
* otoOpaxaTh B peun (OmucaHue, OOBSICHEHHE)
COJIepKaHNE COBEPIIAEMBIX ACUCTBUI Kak B opme
TPOMKOM COLMAIIM3UPOBAaHHOM pe4Hr, Tak U B
dbopMe BHYTpEHHEH peyu.

Y JEWCTBUM MTapTHEPA * B
nporecce KOMMYHHUKAIIUN
JIOCTaTOYHO TOYHO,
MIOCJIEIOBATEIBHO U TIOJTHO
nepeaaBaTh NapTHEPY
HE00X0IUMYI0 HH(OpMAITHIO
KaK OPUEHTHUD IS
MIOCTPOECHUS ICUCTBUS;
BCTYTIaTh B JHAJIOT, a TAKXKE
y4acTBOBATh B KOJUIEKTUBHOM
00CyXICHIH TIPOOIIEM,
y4acTBOBATh B JIUCKYCCUU U
apryMeHTHPOBATh CBOIO
MO3HIINIO, BIAJICTh
MOHOJIOTHYECKON U
JMaTIOTHYECKoi hopMamu
peur B COOTBETCTBHUH C
rpaMMaTHYCCKUMU H
CUHTAKCUYCCKHUMH HOPMaMU
POJHOTO SI3BIKA; * CIEI0BATh
MOPaTbHO-ITHYECKUM U
MICUXOJIOTHYECKUM
MPUHIUMIIAM OOILIEHUS U
COTPY/IHUYECTBA Ha OCHOBE
YBOXHTEIHLHOTO OTHOIICHUS K
napTHEpaM, BHUMaHUS K
JMYHOCTH JIPYTOTO,
aJIeKBaTHOTO
MEKITMIHOCTHOTO
BOCTIPUATHS, TOTOBHOCTH
aJICKBaTHO pearupoBaTh Ha
HYXKIIbI JPYTUX, B YACTHOCTH
OKa3bIBaTh TIOMOIIb U
SMOIMOHANBHYIO TIOJIICPKKY
napTHEPAM B MPOIIECCE
JOCTIDKEHUS 001ei nenu
COBMECTHOM AEITEIHLHOCTH, *
ycTpauBath 3P PeKTHUBHbIE
TPYIIOBBIE OOCYKIACHHS U
oOecrieunBaTh OOMEH
3HAHUSIMH MEXIY WICHAMHU
TPYIIBL AT TPHHSITHS
3(PEKTUBHBIX COBMECTHBIX
peueHui;

ITo3na
BaTc-
JILHBIE

OCHOBaM peau3anum MIPOEKTHO-
HCCJICIOBATETILCKOM JeSATENbHOCTH, * TIPOBOJHUTH
HAOJIIOJICHUE M JKCIEPUMEHT O] PYKOBOJCTBOM
YUUTENsI; * OCYIIECTBISTh PACIIUPEHHBIN TOHUCK
uHOpPMAIlMM  C  HCIIOJIB30BAHHEM  PECYPCOB
o6ubmorek u MHTepHera; < co3gaBaTh U
peoOpa3oBBIBATh MOJACIN M CXEMBI JIJIS PEIICHHUS
3aa4; * OCYHIECTBIATH BBIOOp  HamOolee

* OCHOBaM pe¢IIEKCUBHOTO
YTEHHUSI; * CTABUTH MPOOIIEMY,
apryMEeHTUPOBATh €€
aKTyallbHOCTD; *
CaMOCTOSITENILHO MPOBOJIUTH
UCCIIeIOBaHNE Ha OCHOBE
IPUMEHEHHUS METOJI0B
HAOIIONEHUS U
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3 exkTuBHBIX CrOCOOOB  pemieHus 3a7ad B
3aBUCUMOCTH OT KOHKPCTHBIX yCHOBHﬁ; ¢ JaBaThb
ONpeNeNiCHue  TMOHATHAM; °*  YCTaHABJIHMBATh
MNPUYIUHHO-CIICACTBCHHBIC CBA3HU; * OCYLICCTBJIATH

JIOTUYCCKYIO Oorcpanunro YCTAaHOBJICHU S
POAOBUAOBBIX OTHOmCHHﬁ, OIrpaHUYCHUC TTOHATHUSA,
® 0606H_IaTB IIOHATHA — OCYIICCTBIIATH

JIOTUYECKYIO OIEpalfio Iepexoja OT BUIOBBIX
MPHU3HAKOB K POJIOBOMY IOHSATHIO, OT IOHATHS C
MEHBIINM OOBEMOM K MOHATHIO C OOJBIIAM
00BEMOM; * OCYIIIECTBIIATH CPABHCHHE, CEPHALIUIO U
KJaccu(UKAUIO,  CaMOCTOSTEIBHO  BbIOMpas
OCHOBaHMS W  KPUTCPUM IS YKa3aHHBIX
JIOTUYECKUX OIEPAIHii; ® CTPOUTH KJIACCU(DUKAITHIO
Ha OCHOBE JUXOTOMHYECKOIO JCJICHUs (HAa OCHOBE
OTPUIAHUS); * CTPOUTH JIOTUYECKOE PACCYKICHUE,
BKJIIOYAIOIIEE YCTaHOBIICHHE IPUYUHHO-
CIEICTBEHHBLIX CBS3€H; * OOBSACHATHL SBJIECHHS,
IPOIIECChI, CBSI3W W OTHOIICHHS, BBIABISICMbIC B
xXoze HCCJIEIOBAHUS, . OCHOBaM
03HAKOMUTEIILHOTO, HM3y4Yalolero, YCBaWBAOIIETO
U TIOMCKOBOTO YTCHHUS® CTPYKTYpUPOBATh TEKCTHI,
BKIIIOYasi ~ yMEHWUE  BBIICIATH  TJIABHOE W
BTOPOCTETNICHHOE,  TJIABHYKD  HICK  TEKCTAa,
BBICTpaUBaTh IMOCIIEOBATEILHOCT OMUCHIBAEMBIX
COOBITHIA.

9KCIICPUMECHTA; * BBIJBHUTaTh
THUITIOTE3bI O CBA34AX U
3aKOHOMEPHOCTSIX COOBITHIA,
MPOIECCOB, OOBEKTOB; *
OpraHUu30BBIBATH
HCCJIEOBAHME C LIETBIO
IPOBEPKH TMITOTE3; * JeJaTh
YMO3aKJIIOYCHHUS
(MHIYKTHBHOE U 110
aHaJIOFI/II/I) 1 BBIBOJbBI HA
OCHOBE apryMeHTAaIIHH.

B pPaMKax yqeﬁﬂoro npeamera «XHuMHS» TOCTUTAKOTCHA MeTalpeaAMEeTHbIE Pe3yJIbTAThI.

OO0yyaromuiicst Hay4YnuTCs OOyyaromuiics MOJIy4uT BO3MOKHOCTb

HAaY4YHUTHCA

OTIPEEIIATh INIaBHYIO0 TEMY, OOIIYIO LIeJdb WIH

* HUCIOJB30BaTh pa3jMyHble NMPUEMBI MOUCKA | CO3aBaTh
uHpopmauuu B VHTepHeTe, U aHAIU3UPOBAThH
pe3yNbTaThl MOMCKA; * UCIONb30BaTh MPUEMBI

ONPCACIINTCIIN,

3aI0IHATh pa3In4HbIe
* HCIIOIBb30BATh pa3JINYHBIC
npuémbl noucka nHpopmanuu B MHTEpHETE B

UHPOpPMALIMM HA  MEPCOHATIBHOM | XOJ€ y4yeOHOM JAesITenbHOCTH

co3gaBatb MW 3aIllOJIHATH 0a3nl IMpOBE€pKa Ha
B YaCTHOCTH HUCIIOJB30BaTh | U3BCCTHBIMU

MOZICIINPOBAHUC,

MOACIINPOBAHUC,

KOMIIbIOTEpPE, B HH(OPMALMOHHOW cpefe | UCNOIb30BaTh TAKHME MAaTEMATUYECKUE METObI
YUpEKICHUS u B 00pa30BaTEeNbHOM | U MPHUEMBI,
IIPOCTPAHCTBE; * MHCHOJIB30BaTh pa3JIMYHbIE | BOZMOXKHOCTEM,
O6uONIMOTEYHBIE, B TOM YHCJE 3JIEKTPOHHBIE,
KaTajoru Juis MOHUCKa HEOOXOJUMBIX KHMWT; *
UCKaTh MH(OpMAIMIO B pazIHYHBIX 0a3zax

Kak 1mepebop  JIOTHUYECKUX

MaTeMaTH4eCcKoe
*  HCHOJb30BaThb  TaKue
€CTECTBEHHO-HAYYHbIE METO/IbI U MPUEMBI, KaK
a0cTparupoBaHue OT MPUBXOAIIINX (PAKTOPOB,
COBMECTUMOCTb C JIPYTUMH
¢dakTamu; *  HCIOIB30BATh
pa3jnyHble ONpeNeNnuTen; * (QOpMHUPOBATH | HEKOTOPbIE METOJbl  IOJyYEHUs 3HaHMI,
COOCTBEHHOE UH(POPMALIMOHHOE | XapaKTepHbIe
MIPOCTPAHCTBO: CO3/JaBaTh CHCTEMBblI MAlOK M | HCTOPUUYECKHUX
pasMelnaTh B HUX HY)KHbIe MH(OpMAIIMOHHBIE
UCTOYHUKH, pa3MemaTh HHQOpMalnuio B | 00pa3IoB; * UCIOJIB30BATh HEKOTOPhIE MPUEMBI

JUTSt COILIMANTbHBIX
HayK: aHKETUPOBaHUE,
MOUCK HUCTOPUUECKHUX

I/IHTepHCTC. XYAOXKCCTBCHHOI'O MO3HAHUA MUpaA: LCJIOCTHOC
OPUCHTHPOBAThCSI B COJCPKAHUU TEKCTa M | OTOOpa)keHHe MUDa, 00pa3HOCTH,
IIOHUMAThb €ro HCHOCTHBIﬁ CMBICJI: — Xy,[[O)KeCTBeHHBIﬁ BBIMBICCJI, OPraHUYCCKOC

€AMHCTBO 00IIEro 0COOCHHOTO (THIMMYHOTO) U




Ha3HauYEHUE TEKCTa; — BBIOMpPATh M3 TEKCTa
WIN TPUIYMATh 3arojI0OBOK, COOTBETCTBYIOLIHIA
COJICPXKAHUIO U OOILEMY CMBICIY TEKCTa; —
dbopMyITUpPOBaTh TE3UC, BBIPAKAIOMIUN OOIIHIA
CMBICJI  TEKCTa; OOBSICHATh  MOPSAIOK
YaCTeH/MHCTPYKIUH, COJAEPKALINXCS B TEKCTE;
COIIOCTABJISATh OCHOBHBIE TEKCTOBBIE H
BHETEKCTOBBIE KOMIIOHEHTHI: OOHAapy>KUBaTh
COOTBETCTBUE MEXJy YacTbl0 TEKCTa U €ro
o0mieit nneeit, chopMyIUPOBAHHON BOIIPOCOM,
OOBSICHATh HAa3HAYEHHWE KapThl, pPHCYHKa,
HOSCHATH YacTH rpaduka Wiy TabauIbs! U T. 1.;
* HaXOJMTh B TEKCTE TpeOyeMyIo HHPOPMALIHIO
(mpoGeraTh TEKCT TJa3aMH, OIPEIENATH €ro
OCHOBHBIC JJIEMEHTBI) * peuarbh Yy4eOHO-
MO3HABATENbHBIE W y4eOHO-TIPAKTHYECKUE
3a7jauy, TPeOYIOLIME MOJTHOTO U KPUTUYECKOTO
MOHUMAaHHS TEKCTa: OTIpEeNIeNSATh
Ha3HAUYEHHE  pa3HbIX BUJOB  TEKCTOB;—
BBIJICJIATE HE TOJBKO TIJIABHYIO, HO H
M30BITOUYHYIO uH(pOPMAIIHUIO;
IPOTHO3UPOBATH [10CJIEI0BATEIbHOCTD
U3JI0KECHUSI HJAEH TEKCTa; — COMOCTABIATh
pasHble TOYKH 3pEHHUS M pa3Hble HUCTOYHUKU
uHpopMalluu 1O  3aJaHHOH  TeMe;
BBITOJIHATh CMBICIIOBOE CBEPTHIBAHUE
BBIJICIIEHHBIX (DAKTOB M MBICIICH; HCIOIB3YS
HYMEpALUI0  CTPAaHUL, CIHMCKH, CCBUIKH,
OTJIaBJICHHE; IPOBOJIUTH MIPOBEPKY
NpaBOMMCAaHUS; HUCHOJb30BATH B  TEKCTE
TabNIULbI, U300pakeHUs; * MpeoOpa3OBHIBATh
TEKCT, UCTIONb3YS HOBBIE bopmbl
npeJcTaBieHus  MHpopMmanuu:  GOpMYyIbl,
rpaduky, AuarpamMMbl, TaOIUIB! (B TOM YHUCIIe
TMHAMUYECKHE, DJIEKTPOHHBIE, B YaCTHOCTH B
NPaKTUYECKUX  3a7ayax), [epexoguTb OT
OJTHOTO TIPEJICTABIICHUS JAHHBIX K JPYromy; °
UHTEPIPETHUPOBATh TEKCT: — CPAaBHUBATH U
MPOTHBOIIOCTABIIATh 3aKIIOYEHHYIO B TEKCTE
UHPOpPMAlLIMIO  Pa3HOTO  XapakTepa;
oOHapyKuBaTh B  TEKCT€  JOBOJIBI B
MOJATBEPXK/IEHNUE BBIIBUHYTHIX TE3HCOB;
JenaTh  BBIBOABI M3 C(OPMYIHMPOBAHHBIX
MOCBIJIOK; BBIBOJMTH  3aKJIIOUEHHE O
HAMEPEHHH aBTOpa WJIM TJABHOM MBICIH
TEKCTA.

€IMHUYHOTO, OPUTHMHAIIBHOCTB; .
LIEJICHAIIPABIICHHO M OCO3HAHHO pa3BHUBATh
CBOHU KOMMYHHKaTHBHbBIE CIIOCOOHOCTH,
OCBaMBaTh HOBBIC S3BIKOBBIE CpEICTBA; *
OCO3HaBAaTb  CBOK  OTBETCTBEHHOCTb  3a
JIOCTOBEPHOCTb  IIOJYYCHHBIX 3HAHUHM, 3a
KAa4eCTBO BBIIIOJHEHHOTO ITPOEKTa

KPUTUYECKH  OTHOCHUTBCA K  PEKJIAMHOU
MHpOpMALIUY; * HAXOAUTh CIIOCOOBI MTPOBEPKU
IPOTHBOPEYMBON HH(OPMAINH; * ONpPEACATH
JIOCTOBEPHYIO HH(POPMALIMIO B CIIydae HaIUUUs
IIPOTUBOPEYUBOI U KOH(JIUKTHON
CUTYallUH.

IIpenMeTHbIe pe3yJIbTATHI 10 Y4eOHOMY NpeaMeTy «XHUMH»

Paznen( knacc)

OOyuaromnmiicss Hay4uTCs:

OOyuaromuiicsi MOJIy4uT
BO3MOXXHOCTh HAYYHUTHCSI

OCHOBHEBIE
[MOHATUA XUMHUU

ONUCHIBaTh CBOMCTBA TBEPABIX, )KUIKHUX,
ra3000pa3HBIX BEHIECTB, BBIACIISS X

IpaMOTHO 00pamaThes C
BEIICCTBAMH B




(7 xmacc)

CYIIECTBEHHBIC TPU3HAKU; XapaKTepH30BaTh
BEIL[ECTBA 110 COCTaBY, CTPOCHUIO U
CBOICTBaM, YCTAHABIMBAThH IIPHYMHHO-
CJICACTBCHHBIC CBA3U MCKAY NaHHBIMU
XapaKTepUCTHKAMU BEUIECTBA; PACKPHIBATH
CMBICJI OCHOBHBIX XMMHYCCKHUX ITOHITHI
«aTOMY, «MOJIEKYJIa», «XUMHUYECKUN
AIIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE
BEILIECTBOY, «BAJICHTHOCTbY, UCTIOJIB3YSI
3HAKOBYIO CUCTEMY XUMHHU; H300paxarhb
COCTaB MPOCTEHIINX BELIECTB C IOMOIIIBIO
XUMHUYECKUX (OPMYII U CYIIHOCTh
XMMHYECKHX PEaKIUi ¢ TOMOIIBIO
XUMHUYCCKUX ypaBHeHPIfI; BBIYUCIIATH
OTHOCHUTEJBHYIO MOJIEKYJISIPHYIO U
MOJIAPHYIO MAaCChI BEIICCTB, a TAKKC
MAacCOBYIO JIOJIO XMMUYECKOTO 3JIEMEHTa B
COCIMHCHUAX OJI1 OLICHKU UX HpaKTI/I‘-ICCKOI\/JI
3HAYMMOCTH; CPaBHHUBATH IO COCTABY
OKCHJIbI, OCHOBAHWUSI, KUCIIOTHI, COJIH;
KJIACCHU(UITUPOBATH OKCHJIBI U OCHOBAHUS T10
CBOMCTBaM, KHCJIOTHI U COJIU 110 COCTaBY;
ONHUCHIBATh COCTaB, CBOWCTBA U 3HAYCHUE (B
IPUPOJIE U PAKTUYECKOM NesITeTbHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KHUCIOPOa
¥ BOJIOPOJIa; J1aBaTh CPAaBHUTEIbHYIO
XapaKTCPUCTUKY XUMHUYCCKUX IJICMCHTOB U
BO)XHEHIINX COEIMHEHUN €CTECTBEHHBIX
CEeMENCTB IICJIOYHBIX METAJIJIOB U I'aJIOI'CHOB,
M0JIb30BaThCs JTAOOPATOPHBIM
000py/I0BaHUEM M XUMUYECKOW MOCYAOM;

IMOBCEIHEBHOM JKU3HH;
0CO3HaBaTh HEOOXOAUMOCTD
COOJTIOICHUS TTPaBUII
IKOJIOTHYECKU OE30MMaCHOTO
MTOBEJICHUS B OKpYKaroLIel
MIPUPOAHON CpelE;
ITIOHUMATh CMBICII U
HE00X0IMMOCTh
cOOJIOICHUS TTPEATIUCAHUH,
MpeJiaraeMbIX B
MHCTPYKUUSAX 110
HCII0JIb30BAHUIO JIEKApCTB,
CpeacTB OBITOBOM XUMUU U
Jp.; UCTIOIB30BAThH
NpUOOPETEHHBIE KITIOUYEBBIC
KOMITIETEHTHOCTH TIPH
BBIITOJIHCHUH
MCCIIEI0BATENbCKUX
MIPOEKTOB TI0 U3yUYEHUIO
CBOWCTB, CIIOCOOOB
MOJIYYEHUS U PACTIO3HABAHUS
BEILIECTB; pPa3BUBAaTh
KOMMYHUKATHUBHYIO
KOMIIETEHTHOCTb, UCIIONIb3YsI
CpPEeACTBA YCTHOU U
MUCbMEHHOW KOMMYHUKAIUU
pu padboTe ¢ TeKCTaMu
yueOHUKa U
JOTIOJTHUTETbHON
JUTEPaTypOM, CIPaBOYHBIMU
Ta0IUIIAMU, TIPOSIBIIATH
TOTOBHOCTB K YBaXKEHUIO
VWHOM TOYKH 3pEHUS IIPU
0OCYXKJIEHUH PE3yIIbTaTOB
BBITIOJTHEHHON paloThI;
OOBEKTUBHO OIEHUBATH
WH(pOpPMAIIHIO O BEIIECTBAX U
XUMHUYECKUX MPOLIECCaX,
KPUTUYECKH OTHOCUTHCS K
MICEBJOHAYYHOU
uH(popManuuy,
HeZ0OPOCOBECTHOH pekiiame,
KacaloIlelcsT UCII0Ib30BaHUA
Pa3IMYHBIX BEILIECTB.

Ilepuoauue-
CKMH 3aKOH |
nepuoanyecKas
cucremMa
XUMHYECKHAX
snementoB /1. .
Menpaeneena.

KIIACCU(UIIUPOBATh XUMUYECKUE DJIECMEHTHI
Ha METaJUIbl, HEMETAJUIbI, JIEMEHThI, OKCUbI
U TUIPOKCUIBI KOTOPBIX aM(OTEpHBI, U
WHEPTHBIC AJIEMEHTHI (Ta3bl) JJIT OCO3HAHUS
BAKHOCTU  YHOPSJIOYEHHOCTH  HAYUYHBIX
3HAHUH; pacKpbIBaTh CMBICTT
nepuoanyeckoro 3akona JI. 1. Menpneneesa;

OCO3HaBaTbh 3HAYCHUE
TEOPETUYECKUX 3HAHUU IS
IIPAKTUYECKOU NeATEIbHOCTH
YeJI0OBEKA; OINHUCHIBATH
W3YYCHHBIE OOBEKTHI KaKk
CUCTEMBI, IPUMEHSS JIOTHUKY
CUCTEMHOI'0 aHaJIN3a;
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Ctpoenue
BEIIIECT
( 8 xymacc)

OMKCHIBATh M XapaKTepU30BaTh TAOIMYHYIO
bopmy MEePHOINICCKON CUCTEMBI
XMMUYECKHUX JJIEMEHTOB; XapaKTepU30BaTh
COCTaB AaTOMHBIX SIEp W paclpereieHue
YHUCJIA 3JIEKTPOHOB IO JIEKTPOHHBIM CJIOSIM
aTOMOB XUMHYECKHX 3JIEMEHTOB MaJIbIX
[IEPUOJIOB  MEPUOAUYECKON  CUCTEMBI, a
TaK)K€ Kajusl U KalbIUs; pa3jinyaTh BUJIbI
XUMUYECKON CBSI3U: MOHHYI, KOBaJCHTHYIO
MOJISIPHYIO, KOBAQJICHTHYIO HEMOJSIPHYIO U
METAJIIMYECKYI0; HM300pakaTb AJIEKTPOHHO-
HMOHHBIE (POPMYIIBI BEIIECTB, 00pa30BAHHBIX
XUMUYECKUMH  CBSA3SMHM  PAa3HOTO  BUJA;
BBISIBJIAATh 3aBUCUMOCTH CBOMCTB BEIIIECTB OT
CTPOCHHSI HUX KPUCTAUIMYECKUX PEHIETOK:
MOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX,
METaJUIMYECKUX; XapaKkTepU30BaTh
XUMUYECKHUE IJIEMEHTHI U UX COCAMHEHUS Ha
OCHOBE MTOJIOKEHUS 3JIEMEHTOB B
NEePUOANYECKON cucTeMe M OCOOeHHOCTEH
CTPOCHHUSI UX aTOMOB; ONHUCHIBATH OCHOBHBIE
sranel  oTkpeiTHA JI. WM. MeHneneeBbiM
MEPUOIUYECKOr0 3aKOHA M MEPUOIUYCCKOM
CHUCTEMbl XMMHUYECKUX JJIEMEHTOB, KU3Hb U
MHOTOOOpa3HyI0 Hay4YHYH JesATeIbHOCTh
Y4€HOrO; XapaKTepU30BaTh HAYyYHOE U
MHPOBO33PEHUYECKOE 3HAYCHUE
MEPUOIUYECKOT0 3aKOHA M MEePUOJUYECKOIN
CUCTEMBI XHMMHYECKHUX d3nemMeHToB JI. .
MeneneeBa OCO3HaBaTh  HAy4yHbIE
OTKPBITHSL KaK  pe3yNbTaT  JUTUTEIBHBIX
HAOIIO/IEHUH, OMBITOB, HAYYHOU MOJEMHKH,
MPEOJOJICHUSI TPYTHOCTEN M COMHEHHIA.

IIPUMEHSTH 3HaHUS O
3aKOHOMEPHOCTAX
NEPUOANYECKON CUCTEMBI
XUMUYECKUX JJIEMEHTOB IS
OOBSICHEHUS U IPEIBUICHUS
CBOMCTB KOHKPETHBIX
BEUICCTB; pa3BUBATh
MH(POPMAIIMOHHYIO
KOMIIETEHTHOCTh
MOCPENICTBOM YyIIIyOJIeHUs
3HaHU# 00 ucropun
CTaHOBJICHUS] XUMHYECKOU
HayKH, €€ OCHOBHBIX
MIOHATUH, IEPUOIUYECKOTO
3aKOHA KaK OJJHOTO U3
BAKHEUIIINX 3aKOHOB
IIPUPOJBI, a TAKKE O
COBPEMEHHBIX JOCTHIKECHUSIX
HAyKH U TEXHUK

MHoroob6pasue
XUMHYECKHUX
peakuun

( 8 xymacc)

OOBSCHATH CYTh XHMHYECKUX IPOIECCOB H
ux MPUHIIUITAATIFHOE OTIINYHE oT
bu3nUYECKUX; Ha3pIBaTh TMPU3HAKU H
YCIIOBUS MPOTEKAHUS XUMHUYECCKUX PEaKIni;
yCTaHaBIUBATh MPUHAIC)KHOCTD
XAMHYECKOW pEeaKIUh K ONpeAeIEHHOMY
TUIy TI0O OJHOMY W3 KJIacCU(DUKAITMOHHBIX
MPU3HAKOB: 1) 1O 9YHCIy © COCTaBYy
HCXOJHBIX BEIIECTB W TPOAYKTOB PEAKIIUU
(peakium COCTMHEHMS, pa3loKeHUsI,
3aMelIeHus] ¥ OOMeHa); 2) MO BBIICICHHUIO
WU TOTJIONMIEHHUIO  TEIJIOTHl  (peaKiuu
AK30TEPMHUUYECKHE U SHIOTEPMHUYECKHUE); 3)
[0 U3MEHEHUIO  CTENeHEeH  OKHUCICHUS
XUMHYECKHUX JJIEMEHTOB (peakuuu
OKHCIUTEILHO-BOCCTAHOBHUTEIbHEBIC); 4) TI0
oOpaTuMocTu mporecca (peakumu
obpatuMble W HEOOpaTHMbIC); Ha3bIBaTh
GakToppl, BIMAIOIIME HA  CKOPOCTh

COCTABIISITH MOJICKYJISIPHBIC U
MIOJTHBIE MOHHBIE YPaBHEHUS
110 COKpAIIEHHBIM HOHHBIM
YpaBHEHHSIM; TIPHBOIUTH
IPUMEPHI peaKIuii,
MIOITBEPKTAFOTITIX
CYIIIECTBOBAHUE
B3aWMOCBSI3H MEXKITY
OCHOBHBIMH KJIACCAMU
HEOPTaHUYECKUX BEIICCTB;
MPOTHO3UPOBATh PE3YNIbTATHI
BO3JEHUCTBUS PA3IMYHbBIX
(bakTOpOB Ha U3MEHEHHE
CKOpPOCTH XUMHYECKOU
peaKIuu; MpPOTHO3MPOBATH
pe3yNbTaThl BO3AEHCTBUS
pa3nuYHbIX (PAaKTOPOB HA
CMEIllEHUEe XUMUYECKOTO
pPaBHOBECHSI.




XUMUYECKUX PEaKIUi; Ha3bIBaTh (PaKTOPHI,
BIIUSIONINE HA CMENIEHHE XHUMHYECKOro
paBHOBECHS, COCTaBJIATh  ypaBHECHHS
ANEKTPOJUTUYECKON IUCCOLMALIMU  KHUCIIOT,
IeJI0YeH, COJIeH; TMOJHBIE U COKpAaIEHHBIE

MOHHBIE ypaBHEHUS peakuuid oOMeHa;
ypaBHEHUS OKHCIIUTENBHO-
BOCCTAaHOBUTEIIBHBIX peaKIuii;
IPOTHO3UPOBATh  MPOAYKTHI ~XUMHYECKHX
peaxkuuit o (opmynaM/Ha3BaHUSAM
MCXOJHBIX BEILECTB; ONPEICIATh MCXOTHBIC
BEIIIECTBA o dopmynam/Ha3BaHUSAM
NPOJIYKTOB PEAaKLMH; COCTAaBIISATh YPAaBHEHUS
peakuuii, COOTBETCTBYIOLIUX
HIOCJICI0BATEIEHOCTH («uremouxe»)
NpPEBpallCHHI HEOPraHWYECKHX  BELIECTB
Pa3IUYHBIX KJIACCOB; BBIABIATH B IPOLIECCE
IKCIIEPUMEHTA TIPU3HAKH,
CBHJICTEIbCTBYIOIINE 0 POTEKaHUU
XMUMHYECKOH  PeaKIHH; IPUTOTOBIISTH

pPacTBOpPHI € ONMPEAEIEHHON MAacCOBOM J0JIEH
pacTBOPEHHOIO  BEIIECTBA; OTIpeIeIsATh
XapaKTep CpClAbl BOAHLIX PACTBOPOB KUCIIOT

u menoqeﬁ 1o HU3MCHCHHIO OKpacCKu
HHIUKATOPOB. IMPOBOJUTH Ka4YCCTBCHHBLIC
pCaknuu, TMOATBCPKAAOMIUC HAJINYHUEC B

BOAHBIX pacCTBOpax BCHICCTB OTACIBbHBIX
KaTHOHOB U aHUOHOB.

Mmuoroo6pasue
BEILIECTB
( 9 xmacce)

ONpCACIIATD MPUHATJICIKHOCTD
HCOPTaHNUYCCKUX BCHICCTB K OJAHOMY U3
HN3YUCHHBIX KJIaCcCOB/ Ipymni: METalliIbl "
HEMCTAJIJIbI, OKCHAbI, OCHOBAaHUs, KHCJIOTHI,
COJIM;, COCTaBJIATDH (l)OpMy.HLI BCIICCTB 11O UX

Ha3BaHMSIM;  ONPENENSITh BAJICHTHOCTb U
CTETECHb OKHCIICHUS AIIEMEHTOB B
BELIECTBAX; COCTaBIIAATh  (hOPMYJIBI
HEOpPraHUYECKUX COeTMHEHUI 1o
BAJCHTHOCTSIM M  CTENEHSM  OKHCIEHUS
JJIEMEHTOB, a TaKXke 3apsfaM HOHOB,
yKa3aHHBIM B TaOJIUIE pPacTBOPUMOCTH

KUCJIOT, OCHOBAaHUH W coOJleH; OOBIACHATH
3aKOHOMEPHOCTH HM3MEHEHUS (PU3MYECKHX U
XUMHUYECKHX CBOMCTB TPOCTBIX BEIICCTB
(MeTaysioB M HEMETaNIOB) M WX BBICIIUX
OKCH/IOB, 00pa3oBaHHBIX  JJIEMEHTaMU
BTOPOTO M TPETHETO NEPUOJOB; HA3bIBaTh
o01Ire XMMHUYEeCKUe CBOMCTBA, XapaKTepHbIE
JUTSL TPYTITT OKCUJIOB: KHUCJIOTHBIX, OCHOBHBIX,
aM(}OTepHBIX; Ha3bIBATh OOIINE XUMUUECKHUE
CBOICTBa, XapakTepHbIC IS KaXKIOrO W3
KJIACCOB HEOPTaHMYECKUX BEIIECTB: KUCIOT,
OCHOBAHUH, COJIEH; NPUBOAWUTH IIPUMEPHI

MPOTrHO3UPOBATH
XMMHYECKHE CBOMCTBA
BEILIECTB Ha OCHOBE MX
COCTaBa M CTPOCHUS;
MIPOTHO3UPOBATH
CIIOCOOHOCTH BEIIECTBA
MPOSIBISATH OKUCITUTENbHbBIE
WJIM BOCCTAaHOBUTEIIbHbBIE
CBOMCTBA C YYETOM CTEIECHEHN
OKHUCJIEHUS HJIEMEHTOB,
BXOJISIIIIMX B €70 COCTaB;
BBISIBJIATH CYIIIECTBOBAHUE
T€HETUYECKON B3aMMOCBSI3H
MEXy BEIlleCTBAMH B PSIY:
MPOCTOE BEIIECTBO — OKCHU/T
— TUJIPOKCUJ] — COJIb;
XapaKkTepu30BaTh 0COObIE
CBOICTBA
KOHIIEHTPUPOBAHHBIX
CEpPHOM M a30THOM KHUCJIOT;
MIPUBOAUTH IIPUMEPHI
YPAaBHEHUU pEaKLUu,
JIeXalnX B OCHOBE
POMBIIIJICHHBIX CIIOCOOOB
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peakuuid,
CBOMCTBA

MOJTBEPXKIAIONINX XUMUYECKUE
HEOPTraHNYECKUX BEIIIECTB:
OKCHUJIOB, KHCIIOT, OCHOBaHHIl U CoOJeH;
OTIpeNeNsTh BEIIECTBO-OKUCIUTEIh u
BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIHUAX; COCTABIATH
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIN  OallaHc
(st H3y4YEHHBIX peaxuuii) 1o
MPeIJI0KEHHBIM cxemaMm peaxuuit;
IPOBOJIUTH nabopaTopHbIe OTIBITHI,
MOJATBEPXKJIAIOIIUE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPraHNUYECKUX
BEIIECTB; MPOBOJUTH JIAOOPATOPHBIE OMBITHI
M0 TOJYYECHUIO U COOMPAHUIO Tra3000pa3HBIX
BEIIECTB: BOJIOPO/IA, KHCIIOpO/I1a,
VIJIEKUCIIOTO Ta3a, aMMHaKa; COCTaBIISThH
YpaBHEHHS COOTBETCTBYIOIIMX PEAKIIHA

IIOJIy4EHUSI aMMHAaKa,
CEPHOU KHUCJIOTHI, Yyr'yHa U
CTaJl; OIHNCHIBAThH
¢busnveckne 1 XUMHUECKUE
IIPOLIECCHI, ABJISAIOLINECS
4acTbIO0 KPYrOBOpPOTa
BEUIECTB B IIPUPOJC;
OpraHU30BbIBATH, IPOBOJUTH
YYEHUYECKHUE MPOEKTHI 110
HCCJIEJOBAHUIO CBOMCTB
BELICCTB, UMEIOIUX Ba)KHOE
IIPAaKTUYECKOE 3HAYCHUE




Xumus
padouasi nporpamMmma

IJI yyamuxesa 7-9 kiaaccos
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Conep:xanue

[Inanupyemble pe3yabTaThl OCBOCHHS Y4eOHOTO



TpeOoBaHus K pe3yibTaTaM 0CBOEHNSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOT'O 00111€er0 00pa3oBaHuUsA

Cranpapt ycTaHaBIMBAaeT TPEOOBaHUS K PE3yJIbTaTaM OCBOCHHS 00yYatOUIMMUCS OCHOBHOM

00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:
-TMYHOCTHBIM, BKJIFOUAIOIIMM TOTOBHOCTB M CITIOCOOHOCTH 00YYarOIUXCst K CAMOPA3BUTHIO U
JUYHOCTHOMY CaMOOIIpeIeNICHUI0, C(POPMUPOBAHHOCTh MX MOTHUBALIMU K OOYUEHUIO U
LIeJIEHAIIPaBJIEHHOMN 03HABATEIbHON JESITENbHOCTH, CUCTEMbI 3HAUMMBbIX COLIMAJIbHBIX U
MEXJIMYHOCTHBIX OTHOIIEHHUH, HEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, OTPaXKaroIUX JINYHOCTHBIE U
Ipa)KAaHCKHUE MO3ULIUU B JESITENbHOCTH, COLIMAIbHbIE KOMIIETEHIINH, IPABOCO3HAHUE,
CIIOCOOHOCTH CTaBHUTh LN U CTPOUTH )KM3HEHHBIE IIaHBI, CHIOCOOHOCTH K OCO3HAHUIO
POCCUICKON UACHTUYHOCTH B IOJIUKYJIBTYPHOM COLUYME;
-MeTarpeIMETHBIM, BKIIFOUAIOIIUM OCBOECHHBIE 00YYaIOIIMMUCS MEXKIIPEAMETHBIE MIOHATUS U
YHHUBEpCaIbHbIEC yueOHbIE NeUCTBUS (PETyIATUBHBIE, I03HABATEIIbHBIE, KOMMYHUKATUBHBIE),
CIIOCOOHOCTH MX UCIOJB30BaHUS B y4EeOHOM, MO3HABATEIHHON U COLUATBHON MPAKTHKE,
CaMOCTOSITENIbHOCTD IJIAHUPOBAHUS U OCYLLECTBICHUS YU€OHOU JEATENbHOCTU U OpraHU3aI|U
yueOHOr0 COTPYIHUYECTBA C MeJaroraMyu U CBEPCTHUKAMHU, TOCTPOCHHUE UHANBUAYAIbHOM
00pa30BaTeNbHON TPACKTOPUY;
-IPEIMETHBIM, BKJIFOUAIOIIUM OCBOECHHBIE 00YYaIOIUMUCSA B XO/I€ H3yYEHHUS Y4eOHOTO
npeaMera yMeHusl, crenuduyeckue A JaHHOW IPeAMETHON 00JIaCTH, BUABI IESTEILHOCTH 110
MOJIy4YEHHIO0 HOBOTO 3HaHMS B paMKax y4eOHOro MpeiMeTa, ero npeodpa3oBaHuIo U
IIPUMEHEHHUIO B YU€OHBIX, Y4€OHO-TIPOEKTHBIX M COIIMAIbHO-TIPOEKTHBIX CUTYalHsIX,
(dbopMHpOBaHHE HAYYHOTO THUIA MBILIUIEHUS, HAYYHBIX MPEJCTABICHNUN O KIIOUEBbIX TEOPHUSX,
TUIAX U BUJaX OTHOIICHUH, BIa/leHuEe HAyYHOH TEPMHUHOJIOTHEN, KIIIOUEBbIMU MOHITHSIMH,
METOJIaMH U IIpUEMaMH.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO
o01iero o0pa3oBaHusl JODKHBI OTPaXKaTh:
1) BociuTanue pOCCUICKON rpa’kJaHCKOW MACHTUYHOCTH: aTPUOTU3MA, YBAKEHUS K
OtedecTBy, NPOLLIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccun; ocozHaHnue cBoei
ATHUYECKOHN MPUHAIJIEKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIbTYpPhl CBOET0 HapO/a, CBOETO Kpas,
OCHOB KYJIbTYPHOT'O Haclieusi HapoioB Poccun 1 4enoBedecTBa; yCBOEHNE T'YMaHUCTHYECKHUX,
JEMOKPAaTUYECKUX U TPATUIIMOHHBIX IEHHOCTEH MHOTOHALMOHAIBHOTO POCCUICKOT0 00IIECTBA;
BOCIIMTAHHUE YyBCTBAa OTBETCTBEHHOCTH U J0Jra nepel PonnHou;
2) ¢hopMUpOBaHHE OTBETCTBEHHOI'O OTHOIIECHHUS K YUE€HUIO, TOTOBHOCTH M CIIOCOOHOCTH
00yYaromuxcst K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIUU K OOYUYEHUIO U
MMO3HAHWUIO, OCO3HAHHOMY BBIOOPY M MTOCTPOSHUIO TaTbHEHUIIIEH WHINBUTYATBHOW TPACKTOPHH
o0Opa3oBaHus Ha 6a3e OpUEHTUPOBKH B MUpE Mpodeccuii u mpodecCuOHATBHBIX MPEANOYTEHUI ¢
Y4€TOM YCTOWYMBBIX NTO3HABATENIbHBIX HHTEPECOB, a TAKXKE Ha OCHOBE (DOPMHUPOBAHUS
YBa)XXUTEJIBLHOTO OTHOLIEHUS K TPYly, Pa3BUTHS OINbITA Y4aCTHS B COLIMAIILHO 3HAYUMOM TPY/IE;
3) dbopMupoBaHUE LEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, YIUTHIBAIOLIETO COLIMATIBHOE, KYJIBTYpPHOE,
A3BIKOBOE, TyXOBHOE MHOT000Opa3nue COBPEMEHHOIO MUPA;
4) hopMupoBaHHE OCO3HAHHOTO, YBAKUTEIHHOTO M TOOPOXKETATEIHHOTO OTHOIICHUS K IPYTOMY
YEJI0BEKY, €0 MHEHUIO, MUPOBO33PEHHUIO, KYJIBTYPE, A3bIKY, BEPE, IPAKIAHCKOW MMO3UIINH, K
UCTOPUH, KYJIbTYPE, PEJIUTUH, TPAAULIUAM, SI3bIKaM, LIEHHOCTAM HapoaoB Poccun u Hapoa0B
MUPa; TOTOBHOCTH U CLIOCOOHOCTH BECTU JUAJIOT C IPYTUMH JIIOJIbMU U JIOCTUTaTh B HEM
B3alMOIIOHMMAHHS;
5) oCBOCHHME COMAIIBHBIX HOPM, TIPABUIT MIOBEICHUS, POJiel U (HOPM COLIMATILHOMN KU3HU B
rpymnmnax u cooOuiecTBax, BKIOYask B3POCIbIE U COLMATbHbBIE COOOIIECTBA; y4acTHE B IIKOJIbHOM
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CaMOYTIpaBJICHUH U OOIIECTBEHHOM KU3HU B MpeJIesiaX BO3PACTHBIX KOMIICTCHLIUH C y4ETOM
PETHOHAJIBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX M YKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPATBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEILICHMH MOPAJIbHBIX MPo0IeM Ha
OCHOBE JINYHOCTHOTO BBIOOPA, POPMUPOBAHNE HPABCTBEHHBIX YYBCTB I HPABCTBEHHOT'O
MOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIECHHS K COOCTBEHHBIM IOCTYIIKaM;

7) opmupoBaHHE KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE CO
CBEPCTHUKAMH, JIETbMU CTapIIEro U MIIAJIEr0 BO3pacTa, B3pOCIBIMU B IIPOLIECCE
00pa3oBaTeNbHOM, O0IIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIIeI0BAaTEIbCKOM, TBOPUECKOM U APYTUX
BUJIOB JICATEIBHOCTH;

8) hopMHpOBaHKE IIEHHOCTH 37I0POBOTO M 0€30I1acHOTO 00pa3a )KU3HHU; YCBOCHUE ITPABUIT
WH/IMBUYAJILHOTO U KOJUIEKTUBHOTO 0€3011acHOT0 MOBECHHS B YPE3BbIUANHBIX CUTYAIIHSIX,
YIPO’KAIOIIUX KU3HU U 370POBBIO JIIOJICH, TPaBHJI MOBEJCHUS Ha TPAHCIIOPTE U HA JI0POTax;

9) dbopMupoBaHHE OCHOB IKOJIOTHYECKOM KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIIJICHUS, Pa3BUTHUE OIIBITA 3KOJIOTHUECKH OPHEHTHPOBAHHOM pedaeKCuBHO-
OLICHOYHOM ¥ MPAKTHYECKON JEATEIBHOCTH B )KU3HEHHBIX CUTYAIHAX;

10) oco3HaHue 3HAUYEHHS CEMBH B KHM3HU YEIOBEKa M OOIIECTBA, IPHUHATHE ICHHOCTH CEMEHHON
KHU3HH, YBAKUTEIHHOE 1 3a00TIMBOE OTHOIICHUE K WIEHAM CBOEH CeMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHMS Y€PEe3 OCBOCHHUE XYI0’KECTBEHHOTO HACIIE s HApOJIOB
Poccnn n Mupa, TBOpUECKOH AEATEIBHOCTH 3CTETUYECKOI0 XapaKrepa.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS a/lallTUPOBAHHON 00pa30BaTENbHON NPOTrpaMMBbl

OCHOBHOTO 00111eT0 00pa30BaHus JOKHBI OTPaXaTh:

1) m7st TITyXuX, CaboCbIIAIINAX, TO3THOOTTIOXIINX 00yJatoMIUXCs:

CIIOCOOHOCTH K COLIMATIbHON afanTalyuy 1 HHTETPalliy B O0IIECTBE, B TOM YHCIIE TIPU

peanu3aiuy BO3MOXKHOCTEN KOMMYHUKAIIUKA HA OCHOBE CIIOBECHON peyH (BKJIH0OYasi YCTHYIO

KOMMYHHKAIIUIO), a TAKXKe, MPH JKeJTaHHH, KOMMYHHUKAI[UH Ha OCHOBE )KECTOBOM peuH C JIMIIAMU,

MMEIOLIMMH HApYyLIEHUS CIIyXa;

2) s 00y4arOIIUXCs C HApYIISHUSIMHU OMTOPHO-/IBUTATENILHOTO armapara:

BJIa/ICHNE HaBbIKaMH NMPOCTPAHCTBEHHON U COLUAIBHO-OBITOBON OPUEHTHUPOBKH;

YMEHHUE CaMOCTOSITEIIbHO M 0€30MacHO MEePEABUTaThCS B 3HAKOMOM U HE3HAKOMOM IPOCTPAHCTBE

C MCIOJIb30BAaHUEM CIIELUATBHOIO 000PYI0BaHUS;

CIIOCOOHOCTH K OCMBICIICHHUIO U AU(depeHIInaliu KapTUHBI MUPa, €€ BpEMEHHO-

IIPOCTPAHCTBEHHOM OpraHu3aluu;

CHOCOOHOCTh K OCMBICIIEHUIO COLIMAIBHOTO OKPY>KEHHsI, CBOETO MECTa B HEM, IIPUHSATHE

COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEN M COLUAIIBHBIX POJIEH;

3) 1t 0Oy4aroUIMXCs C PACCTPOICTBAMU ayTHCTUYECKOTO CIIEKTpa:

dbopMupoBaHHE YMEHHUS CJIe10BaTh OTPa0OTaHHON CHUCTEME MTPaBHJI OBEICHUS U

B3aMMOJICHCTBYS B PUBBIYHBIX OBITOBBIX, YI€OHBIX U COLUATBHBIX CUTYAlUSX, YAEPKUBAThH

TPaHUITBI B3aUMOICHCTBHS,

3HaHHME CBOMX IMPEANOYTeHUN (OrpaHu4eHUil) B OBITOBOM cepe U chepe HHTEPECcoB.
MetanpeameTHble pe3yJbTaThl OCBOCHHSI OCHOBHON 00pa30BaTebHOM MPOrpaMMbl

OCHOBHOT'O 00111ero 00pa3oBaHUs JOJKHBI OTPAXKAaTh:

1) ymeHHe caMOCTOSITEIbHO ONIPEIETISATh eI CBOET0 OOYUCHMS, CTABUTh U ()OPMYITUPOBATH JIJIsI

ceOst HOBbIE 3a/1a4M B yueOe U TTO3HABATENbHOU eI TEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI

CBOEH MM03HABATEIbHON JESITENbHOCTH;

2) yMeHHEe CaMOCTOSITENIbHO MJIAHUPOBATh MYTH JOCTHKEHHUS 1IeJIel, B TOM YHCIIe

aJIbTEPHATHBHBIC, 0CO3HAHHO BBIOMpaATh Hanbosee F3(h(PeKTUBHBIC CITOCOOBI pelIeHUsT YIeOHBIX U

MO3HABATENIbHBIX 33/1a4;

3) yMeHHEe COOTHOCUTD CBOM JICHCTBUS C INITAHUPYEMBIMU Pe3yIbTaTaMH, OCYIIECTBIISATh

KOHTPOJIb CBOCH JESITEILHOCTH B MPOIIECCEe TOCTUIKEHUS PE3YIIbTaTa, ONPENENATh CIIOCOOBI

JIEHCTBHI B paMKaX MPEIOKEHHBIX YCIOBUM B TPEOOBaHUH, KOPPEKTHPOBATh CBOU JCHCTBUSA B

COOTBETCTBUU C U3MEHSIOLICICS CUTYaLUEH;



4) yMeHue OIIeHUBATh MPABUIIBHOCTD BBIIOJHEHHS y4eOHOM 3a/1aun, COOCTBEHHBIE BO3MOXKHOCTH
€€ pelIcHMS;

5) BnajieHue OCHOBaMH CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHS PELLIEHUI U OCYIIECTBIICHUS
OCO3HaHHOI'0 BBIOOPA B y4eOHOMW U MO3HABATEIbHOMN 1EATEIbHOCTH;

6) yMEHUE ONPeAeNsATh OHATHS, CO3/1aBaTh 0000IIEHUS, YCTAaHABIUBATH aHAJIOTHH,
KJaccu(puIUpOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH Ul KIaccu(UKaLuy,
YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBA3HU, CTPOUTD JIOTHUECKOE PACCYXKICHHE,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIIOTUH) U I€JIaTh BbIBOABI;

7) yMeHHE cO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOZEIH U CXEMBI JIs
peleHHsl yueOHbIX U M03HaBaTEIbHbIX 33a4;

8) CMBICTIOBOE YTCHUE;

9) yMeHMEe OpraHu30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO J€SATEILHOCTh C yUUTEIEM
¥ CBEPCTHHUKAMU; pabOTaTh WHAWBUYAIBHO U B TPYIIIE: HAXOAUTH O0IIee pelieHue 1
paspenatb KOH(GIUKTHI HA OCHOBE COIIACOBaHMS TO3UIMK U yueTa MHTEPeCcoB; (opMyIupoBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHue 0CO3HaHHO UCMOIb30BATh PEUYEBHIE CPEJICTBA B COOTBETCTBUU C 3aaueit
KOMMYHHUKAIIUH JIJIsl BBIPAXKEHUS CBOMX YYBCTB, MBICIIEH U TOTPEOHOCTEH; TUIAaHUPOBAHUS U
PETYJIALIUUA CBOEH EATENbHOCTH; BIaICHUE YCTHOW U MUCbMEHHON PEUYBbIO0, MOHOJIOTMYECKON
KOHTEKCTHOM PEUbIO;

11) hbopmupoBaHue u pa3BUTHE KOMIETEHTHOCTH B 00J1aCTH MCII0JIb30BaHUs HH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHosorui (nanee - UKT komnerenum); pa3Butue MOTUBALIUU K
OBJIAJICHUIO KYJIBTYPOI aKTUBHOTO I10JIb30BaHMS CIOBAPSIMU U IPYTUMU IIOUCKOBBIMHU
CUCTEMaMHU;

12) hopmupoBaHue U pa3BUTHE IKOJIOTUUECKOTO MBIIUIEHHUS, YMEHHUE IPUMEHSTD €T0 B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMATIbHON MTPAKTHKE U MPOPECCUOHAIBHON
OpHUEHTAIINH.

MertanpeameTHble pe3yJbTaThbl OCBOCHHS aJalTUPOBAHHON 00pa30BaTEIbHOM MPOrpaMMBbl
OCHOBHOT'0O 00111ero 00pa3oBaHUs JOJKHBI OTPAXKaTh:

1) ans rnyxux, caa®ocblaniX, N03AHOOMIOXIINX 00yYaroIUXCs:

BJIaJICHHE HaBBIKAMU OIPEEIICHUS U UCTIPABJICHUS ClIelU(UIECKUX OIMOOK (arpaMMaTH3MOB) B
IIICBMEHHOW U YCTHOW PEYH;

2) amst 00yYaIOIIUXCSI C PACCTPOMCTBAME ayTHCTHYECKOTO CIEKTpa:

(dbopMHUpOBaHKE CIOCOOHOCTH IJIAHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBATh COOCTBEHHbIE
yueOHbIe JIeMCTBUS B COOTBETCTBHM C MIOCTABJICHHOH 3a/1a4el U YCIOBHAMMU €€ pealu3aliuy pu
COIPOBOKAAIOIIEH MOMOIIH MEeJarOrHueckoro pabOTHUKA U OpraHU3yIOIIel MOMOIIN ThIOTOPA;
(dbopmHpoBaHUE YMEHHS ONpeaessaTh Hanboee 3(h(heKTUBHBIE CIIOCOOBI JOCTHKEHUS pe3yibTaTa
IIPU COMPOBOKAIOIEH MTOMOIIY MeIarorn4eckoro paboTHUKA U OPraHU3YIOIIEeH TOMOIIU
TBIOTODA;

(dbopMUpOBaHNE YMEHHUS BBITIOIHATH AEUCTBUSA 0 3aIaHHOMY aIrOPUTMY UK 00pa3ily mpu
COITPOBO’KIAOIIEH MTOMOIIH MEAarorHuecKoro paboTHUKA M OPraHU3YIOIIEH TTOMOIIH ThIOTOPA;
dbopMUpOBaHNE YMEHHUS OIIEHUBATh PE3YJIbTAT CBOEH JESATEIbHOCTH B COOTBETCTBUU C
3alaHHBIMH 3TAJIOHAMU [IPY OPTaHU3YIOLIEN TOMOILN THIOTOPA;

dbopMupOBaHHE YMEHHUS aJJIeKBATHO pearnpoBaTh B CTAaHAAPTHOM CUTYyallUU Ha yCIeX U Heyaudy,
KOHCTPYKTHBHO JIEHCTBOBATh JJaXKE B CUTyalMsIX HEycIIeXa IIPU OPTaHU3YIOLIEN TOMOIIN
TBIOTOPA;

pa3BUTHE CLIOCOOHOCTH CaMOCTOATEIBHO OOPATHTHCS K TeIarorn4ecKoMy pabOTHUKY
(megarory-ncHuxoJiory, COMaJbHOMY MIE€AArory) B ciydae JUYHBIX 3aTPYAHEHUN B pEIICHUH
KaKoro-nmoo BoIpoca;

(dopMHpOBaHNE YMEHHSI aKTUBHOT'O UCIOJIb30BaHUS 3HAKOBO-CUMBOJIMUYECKHX CPEACTB AJIS
npezcTaBiIeHns HHPOPMALUU 00 U3ydaeMbIX 00BEKTaX U MPOLECCax, Pa3IMYHBIX CXEM PEIICHUs
y4€OHBIX U MPAKTHUUECKUX 3aJa4 IPU OPraHU3YIOLIEH MOMOIIH e1arora-rcuxojora u TbroTopa;



pa3BUTHC CHOCO6HOCTI/I CaMOCTOATCIIbHO HeﬁCTBOBaTB B COOTBETCTBHU C 3aJaHHBIMU 3TAaJIOHAMU
IIpU MOMCKE MHPOPMAIH B PA3TUYHBIX HCTOYHUKAX, KPUTUUECKH OLEHUBATH U
MHTEPIPETHPOBATH NOTYIAEMYI0 HH(OPMAIIHIO U3 PA3TMYHBIX HCTOYHUKOB.

IIpenmeTHbIe pe3y/ibTAaThl U3y4YeHHsI IPeAMeTHOH 00acTH " Xumus' H0/KHBI OTPAKATD:

1) bopMupoBaHue EepBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPECTABICHUHN O BELIECTBAX, UX
MPEBPAICHUSIX U MPAKTUYECKOM IMPUMEHEHUH; OBJIAJICHUE TOHATUHHBIM anmnapaToM u
CUMBOJIMYECKUM S3BIKOM XHUMHH;

2) oco3HaHue 0OBEKTUBHOM 3HAYUMOCTH OCHOB XMMHYECKON HaYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYECKHUX ITPEBPALICHUN HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHHH KUBOU M HEXKUBOU MIPUPOJIBI; YIITyOJIeHUE MPEACTABICHUIN O
MaTepUalbHOM €IMHCTBE MUPA;

3) oBnazieHNEe OCHOBAMU XMMHUYECKON TPAaMOTHOCTH: CIIOCOOHOCTBHIO aHAIU3UPOBATh U
00BEKTHUBHO OLIEHUBATH KU3HEHHbBIE CUTYAIINH, CBI3aHHBIE C XUMHUEH, HABBIKAMU OE€3011aCHOTO
oOpalieHus ¢ BeECTBAMHU, UCTIOIb3YEMBIMH B TIOBCEAHEBHOM KM3HU; YMEHUEM aHAIM3UPOBATH
U TUTaHUPOBAThH HKOJIOTMYECKU O€30IacHOE MOBEACHHE B LIESIX COXPAHEHUS 310POBbS U
OKpYKaloIlEe Cpeibl;

4) popmupoBaHre yMEHHUI YCTaHABIUBATH CBA3U MEXY PeaibHO HAOII01aeMbIMU
XUMHUYECKHMH SBIICHUSMH U TPOIIECCAMU, TIPOUCXOISIIUMU B MUKPOMHUPE, OOBICHATH IPUIHHBI
MHOT000pa3us BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHUS, a TAKKE
3aBUCUMOCTD ITPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) npuobpeTeHne OnbITa UCIOIB30BAHUS PA3IMYHBIX METOI0B U3YUEHUS BEIIECTB: HAOIIOACHUS
3a UX MPEBPAIICHUSIMHU MIPHU MPOBEICHUN HECIOKHBIX XUMHUECKUX SKCIIEPUMEHTOB C
MCIIOJIb30BaHUEM JIa0OPATOPHOTO 000PYAOBAHUS U TPHOOPOB;

6) hbopmMupoBaHHe MPEICTABICHUN O 3HAYEHUU XUMHUYECKOW HAYKH B PEIIEHUH COBPEMEHHBIX
HKOJIOTMYECKUX MPOOIIEM, B TOM YUCIIE B MIPEIOTBPAIIEHUN TEXHOTEHHBIX M SKOJIOTHUYECKHUX
Karactpod;

7) ATs CNEMBIX U CIa0OBUAAIIMX O0YJAIOIINUXCS: BIaIEHUE MPAaBUIAMH 3aITUCH XUMHUYECKHIX
$bopMyJ C UCTIOIB30BaHUEM pelibe(PHO-TOUeUHOM cucTeMbI 0003HaueHu JI. bpaiins;

8) JJIsA 06y11a10u11/1xc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3O0POBLA: BIIAJICHUC OCHOBHBIMH
AOCTYIIHBIMH METOAAMU HAYYHOTO IIO3HAHHS, UCTIOJIb3YCMbIMU B XUMUU



Conep:kanue y4eOHOIO mpeaMeTa
7 kaacc (35 gaca)

I'naBa I. Xumus B ueHtpe ecrectrBo3Hanus (114)

XuMus Kak 4acTh ecrecTBo3HaHus. [Ipenmer xumuu. Xumus — 4acTh €CTECTBO3HAHUSA.
B3auMooTHOIIEHNsT YenoBeKka M OKpyxaroulero mupa. llpenmer xumun. @usznueckue tena u
BemiectBa. CBolicTBa BemiecTB. [IprMeHeHre BEIIeCTB Ha OCHOBE WX CBOMCTB. Habmonenue u
9KCIIEPUMEHT KaK METOJbl M3YUYEeHUs €CTeCTBO3HaHUs U xuMmuu. HaOmrojeHue kak OCHOBHOMU
METOJl TO3HAHUS OKpPYKAIOIIEro MHUpa. YCIOBUS MNpoBeAcHUs] HaOmoneHus. [unoresa.
OxcnepumenT. BeiBon. Ctpoenue riamenu. Jlaboparopust u obopynoBanue. MojenupoBaHue.
Mopnens, monenmupoBanne. OCoOSHHOCTH MOJACITUPOBaHUS B reorpaduu, Gusmke, OHOIOTHH.
Monenu B 6uonoruu. Mynsoku. Monenu B dusuke. JnektpodopHas mamuHa. ['eorpaduueckue
MOJENId. XUMHUYECKHE MOJENIH: TMpeaMeTHble (MOAEIM aroMa, MOJEKYJd, XHMHUYECKHX U
MPOMBINIICHHBIX MPOU3BOACTB), 3HAKOBBIC, UM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (DOPMYIIBI
BEIIECTB, YPABHEHHUS pEaKIuii). XUMHUYECKHE 3HAKM U (HOpMyabl. XUMHUECKUH DIIEMEHT.
XuMuyeckue 3HaKd. VX oOo3HaueHue, MPOU3HOLICHHE. XUMHUYECKHe (OPMYIbI BEIIECTB.
[Ipocteie u cnoxHble BemecTBa. MHnmekcel W kodpduuueHTtsl. KadecTBeHHBIH U
KOJIMUECTBEHHBIA COCTaB BellecTBa. XUMHS U (U3HKa. YHHUBEPCATbHBIA XapaKTep MOJIOKEHUN
MOJICKYJIIPHO - KHWHETUYECKOW Teopuu. [loHATHS «aTomy», «Mojekymnay, «uoH». CTpoeHue
BelecTBa. Kpucraimnumyeckoe cOCTOSITHUE BellecTBa. KpuCTalsiMyeckue pemeTKd TBEepAbIX
BemecTB. Juddysus. bpoyHoBckoe nBmkeHne. BemiecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS.

ArperatHble cocTossHUA BemiecTB. lloHATHe 00 arperaTHOM COCTOSSHUM BEILECTBA.
duznyeckue U XuMU4Yeckue sBiaeHus. ['a3000pa3Hble, )KUIKHE U TBEpAbIE BemiecTBa. AMop(dHbIe
BEIECTBA.

Xumus u reorpadusi. Ctpoenue 3emnu: sipo, MaHTHs, kopa. Jlutocdepa. Munepainsl u
TOpHBIE TOPOABl. MarmMaTu4ecKue U 0caJouHble (HEOPTAaHUYECKUE U OPTaHUYECKHE, B TOM YUCIIEe
Y TOPIOYHE) TIOPOIBI.

Xumusi 1 Ouosyorus. XMMHUUYECKHI COCTaB >XMBOW KIIETKH: HEOpraHuveckue (Bojaa u
MUHEpATbHBIE COJMHM) WU OpraHudeckue (OenIKW, >KUPBI, YIJIEeBOJbl, BUTAMHUHBI) BEIIECTBA.
buonornueckass ponb Bombl B JKHBOW KieTke. dDorocuHTe3. Ximopodwin. buomormdeckoe
3HauUEHUE KHUPOB, OCTKOB, IPUPHBIX MAceN, YIIIEBOJOB M BUTAMHUHOB JJISl )KH3HEACSITEIbHOCTU
OpraHU3MOB.

KauectBennsie peakuuu B xumuu. KadecTBeHHble peakuuu. Pacro3HaBaHHe BELIECTB C
MMOMOIIBI0 KAYECTBEHHBIX peakluil. AHanuTUYeCKui curHai. OmnpenenseMoe BEIIECTBO U
pPEaKkTHUB Ha HETO.

JeMoHcTpanuu:

KOJUIEKIIUS PA3TUYHBIX TMpeAMeToB Wi (ororpaduii mpeaMeToB W3 aTlOMUHUS JUIS
WUTIOCTpAIlMM UJEN «CBOMCTBA — IMpUMEHEHHE». Y4yeOHoe o00OopyqoBaHHE, HMCIOJIb3YeMOE Ha
ypokax (u3MKU, OWONOTHH, reorpaduu U XUMHH. OJIEeKTpodopHas MalluHA B JICHCTBUHU.
['eorpaduyeckue moaenu (rmodyc, kapra). buonorndeckue Moaenu (MyJIsHKH OPTaHOB M CUCTEM
OpraHOB PpACTEHUM, KUBOTHBIX M 4YeloBeka). PU3MUecKue M XUMHUYECKHE MOJENU aTOMOB,
MOJIEKYJI BEIIECTB U KPUCTATNYECKUX pemeToK. OObeMHbIE U MIapOCTEPKHEBbIE MOJEHN BOJIbI,
VIICKUCIIOTO U CEPHHUCTOTO Ta30B, MeTraHa. OOpasmbl TBEPABIX BEMIECTB KPUCTAILTMYECKOTO
CTPOCHHSI.

Mogenu kpuctaminueckux pemeTok. Bojga B Tpex arperatusix cocTostHUsAX. Komnekius
KPUCTAIIMYECKUX U aMOP(HBIX BEIIECTB U u3aenuid u3 Hux. Kosuekuus MuHepanioB (J1a3ypur,
KOPYH[, XaJbKOMHUPHUT, (QIIOOPUT, TanmuT). Komneknus TopHbIX Mopoja (IFpaHUT, pa3iHyHbIe
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(dopMBI KalmbIUTa — MeJ, Mpamop, M3BECTHSAK). KoJulekuus roprovux HCKOMAaeMbIX (HE(Tb,
KaMEHHBIH YTOJIb, CJIAHIIBI, TOPD).

JIeMOHCTpallOHHBIE IKCIIEPUMEHTHI:

Hayunoe naOmronenue u ero onucanue. M3yuenuwe crpoenus miuamenu. Cruproas
AKCTpPAKLUs XJIOpOo(duiia U3 3eJCHBIX JIUCTheB pacTeHuil. «llepennBanuey yriekuciaoro rasa B
CTakaH Ha YypaBHOBEIIEHHBIX Becax. KauecTBeHHas peakuuss Ha kuciaopoj. KauectBennas
peakuys Ha YIJICKUCIIBIN ra3.

JIaGopaTopHBbI€ OIBITHI:

Pacnpoctpanenue 3amaxa oeK0OJIOHa, TyXOB WIN JI€30/I0paHTa Kak rmporecc aupdy3un.
HaOnronenue 6poyHOBCKOIO JIBUKEHUS YAaCTMUYEK YEpHOW TyIIu noa Mukpockonom. duddysus
nepMaHraHata Kanus B jkenatuHe. OOHapyxkeHue 3(DUpHBIX Maced B anelbCHHOBOM KOPOUKE.
N3yueHue rpaHuTa ¢ IOMOIIBIO YBEIUYUTEIBHOro crekia. OpenesneHue coaepKaHus BOAbI B
pactenun. OOHapyXKeHHE Macja B CEMEHaX MOJCOJHEYHUKA U rperkoro opexa. OOHapyxeHue
KpaxMaja B IIIEHWYHOM Myke. BzaumopeilicTBue ackopOMHOBOM KHCIOTBI € HOAOM
(ompenenenne ButamMuHa C B pa3inuHbIX cokax). [IpomyBaHue BBIIBIXaeMOTO BO3[yXa yepe3
U3BECTKOBYIO Boly. OOHapy)KeHUe U3BECTKOBOM BOJIbI CPEIU PA3IMUHBIX BELIECTB.

JlomarHue OmbITHI:

W3roroBneHne Mojesell MOJIEKYJ XMMHUYECKMX BelecTB W3 IutacTwiuHa. uddysus
caxapa B Bojie. OTBITHI C IyCTOH 3aKPBITON TUIACTUKOBOM OYyThUIKOW. OOHApYKEHHE KpaxMmalia B
IPOAYKTaX MUTaHUs; sI0JI0KaxX.

[Ipaktuueckas padora Ne 1. 3HakoMcTBO C JabopatopHbsiM oOopyaoBaHueM. [lpaBuia
TEXHUKU 0€30IaCHOCTH.

[IpakTuueckas padota Ne 2. YcTpoiicTBO M paboTa CIIUPTOBKH.

Iaasa II. MatemaTtuka B xumun (10 1)

OtHocHTeNBbHBIE aTOMHAsE U MOJIEKYJsIpHasg Macchl. OTHOcHTENbHasE aTOMHas Mmacca
aneMeHTa. MonekynspHas Macca. OmnpenieleHie OTHOCUTEIbHOW aTOMHOM MacChl XUMMHYECKHX
snemeHnToB 1o Tadauue 1. . MenneneeBa. HaxoxneHue OTHOCUTENbHON MOJIEKYISIPHOW Macchl
no ¢gopmyJsie BeuecTBa Kak CyMMbl OTHOCHTENIBHBIX aTOMHBIX Macc, COCTABIISIIOIINX BELIECTBO
XUMHUYECKHX DJIEMEHTOB.

MaccoBasg n0ns d27€eMEHTa B CIOXHOM Bemectse. [loHsatne o MaccoBoil poie
XMMHUYECKOTO 3JIeMeHTa (W) B CIIO)KHOM BEIIECTBE M €€ pacyeT Mo (opmyine BelecTna.
Haxoxaenue gopmysbl BelecTBa Mo 3HaYEHHUSIM MacCOBBIX J10JIel 00pa3yIoLIUX €ro 3J€MEHTOB
(Ju1g 1ByX4acoBOro M3y4eHus kypca). Uucrtele BemecTBa U cMecu. Uucrtele BemectBa. CMmecH.
['ereporenHsle ¥ TOMOTe€HHble cMecu. ['a3000pa3Hble (BO3IyX, NPUPOAHBIA Ta3), >KUIKHE
(He(Th), TBepAble cMecH (TOpHbIE MOPOJbI, KYJIMHAPHBIE CMECH M CHHTETHYECKHE MOIOIINE
cpenctBa). O0vemHas fons raza B cmecu. Ompezaenenue oObeMHOW noniu raza (¢p) B cMecu.
CoctaB aTMoc(epHOro Bo3/yxa U MPUPOAHOTO raza. Pacuer oObema 701 ra3a B CMECH IO €ro
00BemMy 1 Ha00OpOT.

MaccoBast o5 BemiecTBa B pacTBope. MaccoBasi J10ofisi BemiecTBa (W) B pacTBOpeE.
Konnenrpanus. PactBopurens M pacTBopeHHOe BemiecTBO. PacueT Macchl pacTBOPEHHOTO
BElIECTBA 10 MAacce pacTBOpa MU MacCOBOM JI0JI€ pacTBOPEHHOro BelecTBa. MaccoBas n0is
npumeceit. [lonsiTHe 0 YMCTOM BelmecTBe W mpuMecH. MaccoBasi 10y ipuMecH (W) B oOpasiie
ucxogHoro BemiectBa. OCHOBHOE BelECTBO. PacyeT Macchl OCHOBHOTO BEILECTBA IO Macce
BEIIECTBA, COJIEPKALIETO ONPEAETICHHYIO MaCCOBYIO JIOJIIO IPUMECEH.

JleMoHcTpanuu:

Komnekuust pa3nmyHbIX BUAOB MpaMopa U U3AeNHil u3 Hero. CMech peyHOro U caxapHoro
necka U ux pazzaenenue. Komrekuus Hegtu un HedrenpoaykToB. Komnekuns OBITOBBIX cMece.
Juarpamma coctaBa aTMoc(epHOro Bo3ayxa. Jluarpamma coctaBa mpupoOJHOIO rasa.

Komnekuust «MuHepabl 1 TOpHbIE TOPOABIY.

JloMaIiHye OnbITHI:



M3yueHne cocraBa HEKOTOPHIX OBITOBBIX U  (hapMaleBTHUECKUX IIPEraparos,
CoJIepKAIUX ONPEEIEHHYIO JI0II0 IpUMeceH.

[Ipaktuyeckas padora Ne 3. IlpuroToBieHue pacTBOpa C 3aJaHHON MaccoBOW oJiei
PAcTBOPEHHOI'O BEILECTBA.

I'nasa I1I. SIBienusi, npoucxoasimue ¢ Bemecrsamu (11 4)

Paznenenune cmeceil. CriocoObl pas3zpeneHus cMeceid M ouncTka BemiecTB. Hekoropbie
IpOCTEHIINE CIIOCOOBI pa3/esIeHUus] CMecel: IMpOCeHBAaHME, DPAa3/IelIeHue CMecel IOpOILKOB
JKene3a W Cepbl, OTCTauBaHUE, JEKAHTAlMs, LEHTPU(YTHPOBAHUE, PA3JEICHUE C MOMOIIBIO
JIeTUTENbHON  BOPOHKHM, (uibTpoBaHue. @uibTpoBaHue B Jsabopatopuu, OBITY M Ha
npousBojacTse. [lonstue o ¢unprpare. Ancopbuus. Ilonstue 06 agcopOuuu U aacopOeHTaX.
AKTUBHPOBAHHBIN yroJib KaK B KaK BAXKHEHIIIUNA aicOpOEHT. Y CTPOHCTBO IPOTHUBOTa3a.

Juctuiuisiuysi, WM neperonka. Juctwisauus (MeperoHka) Kak IPOLIECC BBIICIECHUS
BEIleCTBA M3 XKHUIKOM cMmecu. JlucTwiuMpoBaHHass BOAa U 00JacTH €€ HPUMEHEHMS.
Kpucramnuzanuss wnu  BeinmapuBanue. Kpucramimszauus | BbllapuBaHUe B J1abopaTopuu
(kpuctaymumzaropsl ¥ (apopoBble yHalIKU A BblIapuBaHus) U npupoze. Ileperonka Hedru.
Hedrenponyxrsl. @pakiinoHHas neperoHka *HUAKOro BO3IyXa.

XVMMHYECKUE PEAKLUH. Y CIOBUS NPOTEKAaHUS U NPEKPAILECHUS XUMUYECKUX pEaKLui.
XVUMHYECKHE pEaKIMM Kak IpOoLEecC MpEeBpalleHHs] OJHUX BELIECTB B Jpyrue. YcCioBus
IOPOTEKaHUA U TNPEKpaLIeHUs XUMHUYecKHX peakuuil. COnpuUKOCHOBEHHE (KOHTAKT) BELIECTB,
HarpeBanue. Karammzarop. HWuruburop. VYmpaBineHue peaknusiMu TropeHus. llpusHaku
XUMHUYECKHUX PEAKLIUH.

[Ipu3Haky XUMUYECKUX pEaKIMil: ”3MEHEHHE 1BETa, 00pa3oBaHUE 0CajIKa, PACTBOPEHUE
MIOJIyYUEHHOI'0 OCaJKa, BBIJACIECHUE Tra3a, IOSBICHUE 3alaxa, BbBIICICHUE WIM IONIOIIECHHE
TEIUIOTHI.

JemMoHcTpanuu:

Ounbtp llorTa. Boponka Broxnepa. YcraHoBka sl (pUIBTPOBaHUS TOJ BAKYYMOM.
Pecniuparopuble Macku ¥ MapiieBble NOBsi3KM. lIpotmBoras m ero ycrporictBo. Kosnexnus
«HedT1b 1 HedTenpoayKTh». [[leMOHCTpallMOHHBIE SKCIIEPUMEHTHI: Pa3znenenne cMecu mopormika
CEpBI U JKEJIE3HBIX ONWIOK. Pazsienenne cMecu nopouka cepsl U necka. Paznenenue cMecu BObl
U PacTUTENILHOTO Macjia C MOMOUIbIO JAETUTENIbHON BOpoHKH. [lonydeHne AMCTUIIMPOBAHHON
BOJIbI C MOMOIIBIO J1A0OPaTOPHOM YCTAaHOBKH ISl TMEPETOHKM KHUIKOCTeH. Pa3nenenue cmecu
NepMaHraHata ¥ JuXpomara Kaius CocoOOM KpHcTauiM3aluu. B3zanMmopelcTBHe Kene3HbIX
ONWJIOK M INOPOUIKA Cepbl NpU HarpeBaHuM. [loslydeHne yrieKucioro rasa B3auMOJEHCTBUEM
MpaMopa ¢ KHCIOTOM M OOHapy)XeHHE €ro ¢ MOMOIIbI0 M3BECTKOBOHM BoJbl. KaramuTtuueckoe
pasyioKeHue Mepokcuaa Bojopoaa (katamuzatop — auokcus mapranua (IV)). OOnapyxenue
pacTBopa HIeJI0oUr ¢ IOMOUIbI0 UHIUKaTopa. B3aumoselicTBue pacTBopa nepMaHraHaTa Kajaus u
pacTBOopa JIuXpoMara Kajlusi C pacTBOpOM cyib(ura Harpus. BzaumoneiicTBue pactBopa
NepMaHraHata Kajus C ackopOH-_ HOBOW KucioToil. B3aummonelicTBue Xjopuaa »xeneza ¢
KENTON KPOBSHON COJIBIO M TUAPOKCHJIOM HaTpus. B3zaumopeiictBue runpokcuaa xenesa (I11) ¢
pPacTBOPOM COJISTHOM KUCIIOTHI.

JlaGopaTOopHbIE OMBITHI:

AncopOuusi KyKypy3HbIMM TajJO4KaMd [apoB Naxydux BemlecTB. M3yueHue
YCTPOMCTBA 3aKUTAJIKH U IIJITAMEHH.

JlomarHue OmbITHI:

Pa3nenenue cmecu cyxoro Mojoka M peqHoro necka. OTcrauBaHue B3B€CH IOPOILIKA [T
YUCTKM IOCYAbl B BOJAE M €€ AeKaHTanus. AJNCOpOLUs aKTUBHUPOBAHHBIM YIJIEM KpacsIUX
BEIIECTB TNerncu-konbsl. PacTtBopenue B Boae Tabmetku acnupuHa YIICA. IlpuroroBiieHue
M3BECTKOBOM BOJIbI M OMBITHI ¢ HEeW. M3yuenue cocraBa CMC.

[Ipaktnyeckas pabora Ne 4. BelpamuBaHue KpHCTAIOB COJHM  (JIOMAIIHUNA
SKCTICPUMEHT).

[Tpaktuyeckas padora Ne 5. OuucTka nmoBapeHHOH COJIH.
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[Tpaktuyeckas padora Ne 6. M3yuenue nporecca KOppO3uH Kenesa.

I'naBa IV. Paccka3sbl mo xumum (34)

Vuenunueckass koH¢pepeHuus. «Bparolnyecs pycckue ydeHble - XMMUKH». KoHKype
coobmeHuil yvanmxced. «Moe m00MMOE XMMHUYECKOE BEIIECTBO» (OTKPBITHE, IOJyYEHUE U
3HAYCHHUE).

KoHKkypc yuyeHnUYecKknX MpoeKTOB. KOHKYPC MOCBAIIECH U3YYEHUIO XUMUYECKUX PEAKIUH.

8 kuacc (70 yacos)

Beenenue (44)

[lpenmer xumuu. MeToapl NO3HAHUS B XMMUU: HaOJIOAEHHUE, SKCIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHYECKOW WHPOpManuW, €€ TMOJlydeHHe, aHalu3 |
OpeACTaBiIeHUe €ero pesyiapTaroB. IloHATHE O XHMMHUYECKOM »3jeMeHTe M (opmax ero
CYIIECTBOBaHMs: CBOOOJHBIX aTOMax, MPOCThIX U CIOXKHBIX BeulecTBax. [IpeBparienust BemecTs.
OTnnunMe XMMHUYECKUX peakuui OT (pu3MyecKux siBIeHHH. Poiab XMMHU B KU3HHM 4YeEJIOBEKA.
KpaTkue cBeneHuss M3 UCTOPUM BO3HUKHOBEHHUS M Pa3BUTHS XUMHM. Poib OTeuecTBEHHBIX
YUEHBIX B CTAHOBJIEHUU XMMHUYECKoi Hayku — pabotel M. B. JlomonocoBa, A. M. bytneposa,
. . MenneneeBa. XuMuueckasi CHMBOJIMKA. 3HAKH XUMHUYECKUX AJIIEMEHTOB M ITPOUCX0KICHHUE
uX Ha3BaHUU. Xumuueckue Gpopmynsl. Munekcsl u ko3dduiuentsl. OTHOCUTENbHBIE aTOMHAS U
MoJieKyJsipHass Macchl. [IpoBeneHue pacyeToB MaccOBOM JIOJIM XMMMYECKOTO D3JIEMEHTa B
BEIIECTBE Ha OCHOBe ero Qgopmyisl. Ilepuonuueckas cucrema xumuueckux syemeHtoB /[l. .
MenneneeBa, ee CTpyKTypa: Maible W OONbIIME TEPHOIbl, TPYNIBl W TOATPYIIIEL.
[Tepuonuueckas cucrtemMa Kak CIpaBOYHOE MOcoOMe JUIsl MOJIyueHHs! CBEJCHUH O XUMHYECKUX
JJIEMEHTaX.

JeMoHcTpanuu.

1. Mopenu (mapocTepKHEBBIE) PA3NIUYHBIX MPOCTBIX M CIOXKHBIX BEIIECTB. 2.
Konnekuus crexissHHON XxuMuueckoi nocyasl. 3. Koyekuus MaTepuanoB U U31€IUi U3 HUX Ha
ocHOBe amomMuHus. 4. B3aumopeiicTtBue Mpamopa ¢ KHUCIOTOH M NOMYTHEHHE H3BECTKOBOM
BOJIBI.

JlaBopaTOpHBIE OTIBITHI.

1.CpaBHEHHE CBOMCTB TBEPABIX KPUCTANIMYECKUX BELIECTB U pacTBOpoB. 2. CpaBHEHHE
CKOPOCTH MCTIApEHUS BOJIbI, OJIEKOJIOHA U 3TUJIIOBOTIO CIUPTA C PUIBTPOBAIbHOM Oymaru.

Tema 1. AToMBbI XMMHUYECKHUX 3JIEMEHTOB (94)

ATombl Kak (popma CyIIecTBOBaHHS XMMHUYECKUX 3JIeMEeHTOB. OCHOBHBIC CBEICHUS O
CTpOCHMH aTOMOB. JloKa3zaTenbcTBa CIOKHOCTH CTpoeHus atomoB. OmbiTel Pesepdopra.
[lnanerapuass mojaenb crpoeHus aromMa. CocTaB AaTOMHBIX SJ€p: MPOTOHBI, HEUTPOHBI.
OTtHocuTenbHast aTOMHasi Macca. B3auMOCBSI3b OHITHI «IIPOTOH», KHEUTPOHY, KOTHOCUTEINIbHAS
aTOMHass Macca». 3MeHeHuWe 4Yucia TPOTOHOB B sApe aromMa — O0pa30BaHHE HOBBIX
XUMHYECKHX JJIEMEHTOB. lI3MeHeHue uMcna HEHUTpPOHOB B sApe aTroma — oOpa3zoBaHHE
n30TonoB. COBpEMEHHOE OIpENEICHUE NOHATHS «XUMUYECKHMH diemMeHT». M3oromsl Kak
Pa3HOBUAHOCTH aTOMOB OJHOT'O XMMHUYECKOI'0 3JIEMEHTA.

OnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKHX DJIEMEHTOB MaJIbIX
nepuoaoB. [loHsiTHE O 3aBepUICHHOM 3JEKTpOHHOM YypoBHe. Ilepuoauueckas cucrema
XUMH4Yecknx snemeHToB J[. VM. MenneneeBa W CTpoeHHE aTOMOB — (DU3MUYECKHA CMBICH
MOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa TPYIIIbl, HOMepa NepHOa.

N3menenune yucna 3J1eKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHUYECKOTO
JJIeMeHTa — 00pa30BaHUE MOJIOKUTENbHBIX M OTPULIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE
aToMaMu METaJUIOB M HeMeTauioB. [IpuunMHbl U3MEHEHHS] METAUNIMYECKUX U HEMETAINTMYECKUX
CBOMCTB B mepuoaax u rpynmnax. OOpazoBanue OWHapHBIX coeanHeHHi. [loHATHE 00 MOHHOMN
cBsi3u. CxeMbl 00pa3oBaHUs MOHHOMW CBsI3H. B3amMojeiicTBie aTOMOB 3JIEMEHTOB - HEMETAIOB
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MEXIy co00oii — o0Opa3oBaHME [BYXaTOMHBIX MOJIEKYJ MpPOCTHIX BemiecTB. KoBaneHTHas
HEMOoJIsIpHasi XUMHMYECKasl CBsA3b. DJEKTPOHHBIE U CTPYKTypHble (opMyibl. B3aumoneiictBue
aTOMOB HEMETAJUIOB MEXIy co00ifi — o0pa3oBaHMe OMHAPHBIX COCIMHEHUH HEMETaIOB.
ONeKTpoOTpULATEILHOCTh. KoOBajeHTHas moispHas cBA3b. [loHATHE O BaJCHTHOCTH Kak
CBOWCTBE aTOMOB OOpa30BBIBATH KOBaJEHTHbIE XHMHYeckue cBs3u. CocraBienue Gopmyn
OMHApHBIX COEJAMHEHHMH IO BaJIeHTHOCTH. HaxoxieHue BajeHTHOCTH 1o (opMmysie OMHApHOIO
coeanHeHus. B3anMoaelcTBHE aTOMOB METAJUIOB MEXAy co00ii 0O0pa3zoBaHHME METAITMYECKUX
KpucTayios. [IoHsATHE 0 METAUINYECKON CBS3H.

JleMoHcTpanuu.

Mopnenu aToMOB XHMMHYECKHX DJJIEMEHTOB. [lepuonmdeckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenzeneeBa (pa3nuunbie (OPMBI).

JlaGopaTOpHBIE OIBITHI.

3. MogaenupoBaHue NpUHLIKIIA IEUCTBUS CKaHUPYIOLIET0 MUKpockona. 4. M3rorosienue
Mojenell MOJIeKyJl OMHapHBIX COeAMHEHMH. 5. V3roToBieHune MOJENH, WIUTIOCTPUpPYROLIEH
CBOMCTBA METAJUIMYECKOM CBS3H.

Tema 2. [IpocTeie BemecTBa (6 4.)

[lonoxenue wMmetaioB W HeMmeTauioB B Ilepuoauueckoi cucTeMe XUMHUYECKUX
anementoB JI. M. MenneneeBa. Bakuelinine mnpocTble BellecTBAa — MeETalibl (3KeJe30,
QIIOMUHUM, KalnblMi, MarHuil, HaTpuil, kammii). OOmue ¢u3nyeckue CBOHCTBA METAJLIOB.
Baxneiimme mpocThie BEIIECTBa - HEMETAIUIbI, 00pa30BaHHBIE aTOMaMU KHCJIOPOAa, BOJIOPOJIA,
a3ora, cepbl, pocdopa, yriepoaa. Monekynbl MPOCTHIX BELIECTB - HEMETAUIOB — BOJOPOJA,
KHCJIOpO/a, a30Ta, rajoreHoB. OTHOCUTENbHas MOJIEKYIsipHas Macca. CIOCOOHOCTh aTOMOB
XUMHUYECKHX JJIEMEHTOB K OOpa30BaHHIO HECKOJBKUX MPOCTBHIX BEIIECTB — aJIOTPOIUS.
AmnoTponHele  MoaudUKaluMu  KUcilopoaa,  Qocdopa, onoBa. Meramumueckue U
HEMETAJINUYECKUEe CBOWCTBA MPOCTHIX BemlecTB. OTHOCUTEIBHOCTh 3TOr0 MOHATHA. Ywucio
ABorajipo. KonnuectBo Bemectsa. Moinb. MosnsipHas macca. MossipHbIif 00beM ra3000pa3HbIX
BemiecTB. KpaTHble eTMHHIBI U3MEPEHHs KOJIMYECTBA BEIECTBA — MUJUIUMOJIb U KHUJIOMOJIb,
MUJUIUMOJISIpPHAd W KHWJIOMOJISIpPHAad MacCChbl BEIICCTBA, MI/IJ'IJ'II/IMOJ'ISIpHI)II\/'I u KHJ'IOMOJ'I?IpHBIfI
00BbeMbl Ta3000pa3HbIX BeIIECTB. PacueTbl C HCIOJIB30BAaHUEM TMOHATUH «KOJIMYECTBO
BEIIIECTBA», «MOJISIPHAS MacCay, «MOJISIPHBII 00BEM Ta30By, «IUCIO ABOTAIPOY.

JleMOHCTpaLuH.

[Tomyyenue ozona. OOpasupl 0emoro U ceporo ojaoBa, OEoro u KpacHoro gocdopa.
Hekotopele MeTaibl U HEMETaUIbl C KOJMYECTBOM BemiecTBa | Mojib. MousipHbIl 00beM
ra3000pa3HBIX BEIIECTB.

JlaGopaTOpHBbIE OTIBITHI.

6. O3HaKOMJIEHUE C KOJUIEKIIUEN METAJIOB.

7. O3HaKOMJIEHHE C KOJUICKI[EeH HEMETAaJIOB.

Tema 3. CoennHeHHs] XMMHYECKHUX 3J1eMeHTOB (14 4)

Crenenb okuciieHus. CpaBHEHHE CTEIEHW OKHCICHUS M BaJICHTHOCTH. OrnpeneneHue
CTETICHH OKHUCJICHHsS JIEMEHTOB B OMHApHBIX coequHeHHsX. CocTaBieHue GopMyll OMHAPHBIX
COCTMHEHMH, OOIMil croco0 WX Ha3BaHWU. buHapHBIE COCTMHEHUS METAJJIOB M HEMETAJIOB:
OKCUBI, XJopuabl, cymbpuasl u mp. CocraBieHue ux Gopmyn. buHapHbIe coenuHEHUsS
HEMETAJUIOB: OKCHJIbI, JIETy4he€ BOJOPOJHBIE COEAUHEHHS, HX COCTaB M Ha3BaHHUI.
[IpencraBuTenu OKCUIOB: BOJA, YIVIEKUCIIBIN T'a3, HETAllleHass U3BECTh. lIpeacTaBuTenu reTyunx
BOJOPOJHBIX COEIUHEHUU: XJIOPOBOJIOPOA M aMMHak. OCHOBaHMS, MX COCTaB M HAa3BaHUA.
PactBopuMocTs ocHOBaHul B Boje. IIpencraBurenu menodeil: TMAPOKCUIBI HATPUA, KaJIAS U
kanpius. [loHsarne 00 MHAUMKATOpax M KAa4eCTBEHHBIX peakuusx. KucioTel, ux coctaB u
HazBanus. Krnaccudukamus kucnot. IlpencraBuTenu KUCIOT: cepHasi, COJIIHAs, Aa30THAs.
[Tonsitne o mkane kuciaorHoctu (mkana pH). M3menenue okpacku mHaukatopoB. Coim Kak
MPOU3BOAHBIE KUCIOT M OCHOBAHMM, MX COCTaB M Ha3BaHUA. PacTBOPUMOCTH COJIEl B BOJE.
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[IpencraButenu coseid: XJopua HaTpus, kapOboHaT u ¢docdar kampuusa. AmopdHble u
KPUCTAJJIMYECKHE BElIeCTBA. MEXMOJIEKYIISIpHbIE B3aUMOJAEUCTBUA. THIBI KPUCTAITTHYECKHX
pemeTok. 3aBUCMMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAUIMYECKHX pelIeTOK. Yucreie
BellecTBa U cMmecu. llpumMepsl KUIKHUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOWCTBAa YMCTHIX
BEIIECTB U cMmecel. Mx cocraB. MaccoBas u 0oObeMHAas JOJIM KOMIIOHEHTa cMecH. PacuerTsi,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITHS «JI0JISI».

JeMoHcTpanuu.

OO6pa3upl OKCUIOB, KUCIOT, OCHOBaHUN M cojied. Mozenn KpUCTAIIMYECKUX PEelIeTOK
xjopuga HaTpus, anMmasza, okcuaa yriepona (IV). KucinorHo - mienoyHbsle MHAMKATOPHI,
M3MEHEHHE MX OKPAacKH B Pa3jM4YHBbIX Cpelax. YHHUBEpCaJbHBbIH MHAMKATOP U M3MEHEHUE €ro
OKpacKH B pa3ynuHbIX cpenax. [kama pH.

JIaGopaTopHbIe OIBITHI.

8. O3HaKOMJICHHE C KOJUIEKIIMEH OKCUIOB. 9. O3HaKOMJICHUE CO CBOMCTBAMU aMMHAKa.
10. KauectBeHHass peakuus Ha yriekucnblid ras3. 11. Onpenenenue pH pacTBOpoB KHCIHOTHI,
miesioun u Bonbl. 12. Omnpenenenue pH TUMOHHOTO M SI0JIOYHOTO COKOB Ha cpe3e miofoB. 13.
O3HakomiieHHE C KoJulekiuer cosied. 14. O3HaKOMJIEHHE C KOJUJICKIIMEH BEIECTB C Pa3HbIM
TUIIOM KPHUCTAJUIMYECKON pelieTku. M3roroBiieHne Mojeneil KpuCTaIMUYECKUX pelierok. 15.
O3zHakoMJieHHE ¢ 00pa31OM TOPHOI MOPOIBI.

Tema 4. U3menenusi, npoucxoasimume ¢ Bemecrsamu (12 v)

[TonsiTue SBIEHWM, CBS3aHHBIX C W3MEHEHUSMH, IPOUCXOIALUIMMHU C BEIIECTBOM.
SIBieHusi, cBI3aHHbIE C U3MEHEHUEM KPUCTAIIMUYECKOTO CTPOSHUS BEIECTBA MPH MOCTOSHHOM
ero cocraBe, — (¢usndeckue spieHUs. Duznyeckue SBICHUS B XUMHUH: JAUCTHIUISINA,
KpHUCTaNIN3a1Msl, BbIIAPMBAHWE M BO3TOHKA BEIIECTB, (PUIBTPOBaHME U LIEHTPU(DYTUpOBaHUE.
SIBnenus, cBA3aHHbIE C N3MEHEHUEM COCTaBa BELIECTBA, — XMMHUecKue peakuuu. [IpusHaku u
YCIIOBUS IPOTEKAHNS XUMUUECKHUX PEaKLUil. Brienenne TernoTel U cBeTa — peaklud FTOpEeHusl.
[TonsiTue 00 9K30 U SHIAOTEPMUUYECKUX PEAKIIUSX.

3aKOH COXpaHEHMsI MacChbl BEIIECTB. XMMHUYECKHE ypaBHEHUS. 3HAUYEHUE HMHJEKCOB U
kod(urmentoB. CocTaBieHHEe YpaBHEHUNW XHUMHUYECKHUX peakiuil. Pacuerbl Mo XMMHYECKUM
ypaBHeHMsIM. PelieHune 3a7ay Ha HaxoXJE€HHE KOJMYECTBA, MAacchl WM 00beMa MPOIYKTa
peakuuu 1Mo KOJIUYECTBY, Macce WM 00bEMY HCXOJHOTO BellecTBa. PacyeTsl ¢ UCIOIb30BaHUEM
TIOHSITHS «I0JIs», KOTJa UICXOJHOE BEILIECTBO JIaHO B BUJIE PAacTBOpA C 3alaHHOM MacCOBOM 0N
pPacTBOPEHHOTO BEIECTBA WM COAECPKHUT OIpPENelIeHHYI0 JOJ0 mpumecei. Peakuun
paznoxenus. llpencraBieHne o CKOpoCcTH XMMHYeCKMX peakuuid. Karammusatopsl. PEpMEHTHI.
Peakunn coenuuenus. Karanutuueckne W HEKaTAIUTUYECKHE pEaKIMHM, OOpaTUMble U
HeoOpaTuMble peakiuu. Peakuuu 3amerieHus. Psji akTHBHOCTH METaUIOB, €0 WCHOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKaHUs peaklUid Mexay MeTalllaMH M KHCIIOTaMH,
peakiuil BBITECHEHUSI OJTHUX METAJVIOB M3 PacTBOPOB MX COJIEH APYrMMHU MeTaulaMu. Peakuun
oOMeHa. Peakium HeiTpanuszanuu. YciaoBHs NMPOTEKaHUsS peakiuii oOMeHa B pacTBOpax J0
KOHIA. TWUmbl XMMHMUYECKHX pPEaKUUil Ha NpHUMEpPE CBOMCTB BOXBI. Peakuus pasinokeHus —
AIIEKTPOJIN3 BOJBL. Peakuuu coeinHEHUs — B3aUMOJIEHCTBUE BOJBI C OKCHJIAMHU METAJUIOB U
HEMETAJUIOB. Y CIIOBUE B3aMMOJEHUCTBUSA OKCUAOB METAZIOB U HEMETAUIOB ¢ BoJoW. Ilonsarue
«ruApoKcuIb». Peakium 3amenienns — B3auMoeicTBe BOJIbI ¢ MeTaiiaMu. Peakiiuun oOmeHa —
TUPOJIN3 BelecTB. [leMoHcTpanyu.

[Tpumepsl ¢u3nyUeckux sIBICHUN: a) IUIaBlieHUE MapaduHa; O) BO3rOHKAa HOAA WIH
OCH30MHON KHCIIOTHI; B) paCTBOPEHUE OKPAIICHHBIX CcOJiel; I') Auddy3ust TyIIUCTHIX BEIIECTB C
ropsimiei JIaMrnouyku HakaiauBaHus. [Ipumepbl XMMHYECKUX SIBIEHHIl: a) TOpPEHHE MarHus,
docthopa; 6) B3auMoAeHCTBUE COJSHOM KHCIOTHI C MPamMOpOM HJIM MEJOM; B) MOJy4YeHHE
ruapokcuaa menu (I); T) pacTBOpeHHE TOJYYEHHOTO THAPOKCHIA B KHCIOTax; J)
B3aumojeiicteue okcuga meau (II) ¢ cepHoil KUCIOTOM NIpU HarpeBaHUU; €) Pa3IOKEHUE
NepMaHraHata Kajus; »K) pa3jiokeHHe NepoKcrIa BOAOPOa ¢ MOMOMIIbIO THOKCHIA MapraHia u



KaTayiazbl KapTodelss UM MOPKOBH; 3) B3aMMOJAEUCTBHE Pa30aBICHHBIX KHCIOT ¢ METAJUIAMHU.
JlaGopaTOpHBIE OIBITHI.

16. IlpokanuBaHue Meau B IUIAMEHU CIHUPTOBKHU. 17. 3amelieHue Menu B PacTBOpE
xnopuna meau (II) xenezom.

Tema 5. Ilpaktukym 1. IIpocreiinmue onepanuu ¢ BemecTsoM (3 4)

1.Habnronenus 3a M3BMEHEHUSAMHU, IPOUCXOJALUIMMU C TOPSILEH CBEYOW, U MX OMMCAHUE
(moMamrHuM SKCIEpUMEHT). 3. AHaIM3 MOYBBI M BOABI(AOMAIIHUN 3KcniepuMenT). 4. [IpuzHaku
XUMHUYECKHUX PEaAKIUM.

Tema 6. PacrBopenmne. PacrBopbl. CBoiicTBa pacTBOpPOB JeKTPOauTOB (18 4)
PactBopenue kak ¢usuko - xumuueckuit mpouecc. [lonstue o rugparax U KpucTaIoruapaTax.
PactBopumocTs. KprBble pacTBOpUMOCTH KaK MOJENb 3aBUCHUMOCTH PacTBOPUMOCTH TBEPJIBIX
BEILLIECTB OT Temneparypbl. HachlllleHHbIE, HEHACBHIICHHBIE M IEPECHIIICHHBIE PACTBOPHI.
3HavyeHHE PAcTBOPOB I MPHUPOIBLI U CETBCKOro Xo3sicTBa. [loHATHE 00 3IEKTPOIUTUYECKON
JUCCOLMALMU. DJEKTPOJIUTHI M HEDJIEKTPOIUTHL. MeXaHU3M JUCCOLMAIMN 3JIEKTPOIUTOB C
pa3IUYHBIM XapakTepoM CBs3U. CTeNneHb AJIEKTPOJUTHYECKON aucconuanu. CHilbHbIE U
cnalpie 37eKTPONUTHl. OCHOBHBIE TOJOXKEHHS TEOPUHM SJICKTPOIUTUYECKOM TUCCOLMALIUU.
Honnbple ypaBHeHUs peakuuid. Peaknmu oOMeHa, uaymue 10 KoHma. Kiaccupukamus HOHOB U
ux cBoiictBa. Kucnotel, ux kmaccupukanms. Jlucconumamusi KUCIOT U MX CBOMCTBA B CBETE
TEOPUM DJIEKTPOIMTUYECKON Aucconranui. MONEKYJSIpHBIE M MOHHBIE YPaBHEHHUs PEaKIUH.
B3auMopeiicTBUe KHCIOT C MeTaUlaMU. DJIEKTPOXUMUYECKUM psAJl HANPSIKEHUNM METalIOB.
B3aumoneiicTBue KMCIOT € OKCHJIaMU MeTaioB. B3aumojeiicTBie KUCIOT ¢ OCHOBaHUSIMH —
peakiusi HeWTpanu3auuu. BsaumopeiicTBue Kucnor ¢ coismu. Mcmonmp3oBaHue TaOIUIIBI
pacTBOPUMOCTH JUIsl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB KucioT. OcHOBaHUA, UX
knaccudukanus. Jucconnanys OCHOBaHUHN U UX CBOMCTBA B CBETE TEOPUHU DIEKTPOTUTHUECKON
aucconuanud. Bs3auMopaelcTBHEe  OCHOBaHMH ¢ cosiMu.  Mcrmosib3oBaHue — TaOJIMIIBI
PacTBOPUMOCTU ISl XapaKTEPUCTHUKA XUMHUYECKHX CBOWCTB OCHOBaHMW. B3aumopeiictBue
niesoued ¢ okcugamu HemerauioB. Coiu, MX JAMCCOLMAIMS U CBOMCTBA B CBETE€ TEOPUU
AIIEKTPOIMTUYECKOM aucconanuu. B3anMoneiicTBre coieil ¢ meranaamMu, 0COOEHHOCTH 3THX
peakuuii. BzaumopeiictBue comeit ¢ consmu. Mcnonb3oBanue TaOnMIBl pacTBOPUMOCTH IS
XapaKTEePUCTUKN XUMHUYECKUX CBOMCTB coneil. OO0oOmeHue cBeaeHU 00 OKcuaax, Hux
KJIacCU(UKallMU U CBOMcTBax. [ eHeTHueckue psjibl MeTajljia 1 HeMeTaula. ['eHeTnueckas CB3b
MEXIy KjaccaMd HEOpPraHM4eCcKUX BemecTB. OKHCIUTENbHO - BOCCTAHOBHUTENIbHBIE PEAKIINU.
Omnpenenenue cTerneHel OKUCICHUS Ui 3JIEMEHTOB, 00pa3yIONUX BEIIECTBAa Pa3HbIX KJIACCOB.
Peaknuu MOHHOTO OOMEHa M OKHCIUTENHHO - BOCCTAHOBUTEIBbHBIC peakiuu. OKUCIUTENh U
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTaHOBJIeHHE. COCTaBIEHHE YPaBHEHHHM OKHCIUTEIbHO-
BOCCTaHOBUTEINIBHBIX PEAKIUil METOJIOM 3JIeKTpOHHOrO OanaHca. CBOCTBA MPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAIIJIOB, KUCIIOT U COJIEH B CBETE€ OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

JeMoHcTpanuu.

HcnpiTaHue BemiecTB M HMX PacTBOPOB Ha AJIEKTPONPOBOJHOCTb. 3aBUCHUMOCTD
ANEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpALMH. J[BH>KEHHE OKpalIEeHHbIX UOHOB B
ANEKTPUYECKOM Tosie. B3auMojelicTBue MHKA C CEpOM, COJISTHOM KHUCIOTOW, XJOPHUIOM MEIH
(IT). 'openne maruus. BzaumopeiicTBue XJI0pHOM U CEPOBOIOPOAHOM BOIBI.

JlaGopaTopHbI€ OTBITHI.

18. B3aumopeiicTBue pacTBOpOB XJIOpUAA HaTpus U HUTpara cepedpa. 19. Ilomydyenue
HEpPAaCTBOPUMOTO THUIPOKCHAA W B3auMOAEHCTBUE ero ¢ kucioramu. 20. B3aumoneiicTBue
KHCIIOT C OCHOBaHMsiMU. 21. BsauMmopeilcTBME KHCIOT C OKCHIAaMU METaioB. 22.
BzauMmogeiictBue KHCIOT ¢ MeTaulaMu. 23. BsaumMoaelcTBHE KHCJIOT C CcCOIIMHU. 24.
BsaumopelictBue 1menoueii ¢ kucaoraMu. 25. BzaumMopedcTBHe IENOYer € OKCHOIAMU
HeMeTalIoB. 26. BsaumopeiicTBue menouet ¢ consmu. 27. IlomydeHwme W CBOMCTBA
HEPACTBOPUMBIX OCHOBaHUM. 28. B3anMopelicTBUE OCHOBHBIX OKCHAOB C KuciaoTaMu. 29.
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BsauMonelictBue OCHOBHBIX OKCHIOB ¢ Bojon. 30. B3amMmonelicTBHE KHUCIOTHBIX OKCHJOB C
menoyamMu. 31. B3anMoaelcTBie KHUCIOTHBRIX OKCHUIOB C BOIOil. 32. B3aumonelcTBue coyiei ¢
kucioramu. 33. B3auMogeicTBue cojiei ¢ nmemouamu. 34. B3auMoecTBue cojiei ¢ consaMu. 35.
B3anmoneiicTBre pacTBOPOB COJICH ¢ METANIAMMU.

Tema 7. llpakTukym 2. CBoiicTBa pACTBOPOB J1eKTPOJIUTOB (14)

1.Mounble peakiuu. 2. YCIOBUS TEUCHUS XUMHUYECKUX PEAKIMI MEXIy pacTBOPAMHU
3JIEKTPOJUTOB 10 KOHIA. 3. CBOWMCTBAa KHCIOT, OCHOBAaHUM, OKCHUIOB U cojeil. 4. Peuienue
AKCIIEPUMEHTAJIbHBIX 3a7a4 .

9 kiaacc (68 yacoB)

Beegenne. OOmasi XxapakTepUCTHKAa XHMHYECKHX 3JJI€MEHTOB M XHMMHYECKHX
peakuuii. [lepuoguyeckuii 3akon n Ilepuoanueckasi cucrema XUMHUYECKUX j1eMeHTOB /I,
H. MenneneeBa (10 4)

XapakTepucTuKa 3JIEMEHTa 0 €ro MojoKeHuto B lleproanueckoil cucreMe XUMUYECKUX
anemenToB J[. . MenzaeneeBa. CBoiicTBa OKCUIOB, KUCIIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
3JIEKTPOJIMTUYECKON JUCCOLMAMM U OKHUCJIEHUSA-BOCCTAaHOBJIEHUA. [loHsATHE O mepexoaHbIX
asieMeHTaX. AMQOTEPHOCTh. [ eHETUYECKHiA psT IEPEXOTHOTO dIeMeHTa. [lepruoanyeckuii 3aKoH
u llepuogmueckas cucrema xumuuyeckux diaeMeHToB J[. M. MenaeneeBa. Xumuueckas
OpraHu3alus )KUBOW M HEKUBOU MPUPOABI. XMMHUYECKUN COCTaB SApPa, MAHTUU U 36MHOU KOPBIL.
XUMHYECKUE OJJIEMEHThl B KJIETKAaX JKHUBBIX OpPraHU3MOB. Makpo- U MHKPOIJIEMEHTHI.
O06o0uieHne CBEJCHU O XUMHUYECKUX peakuusx. Kimaccupukamust XMMUYECKUX PEeaKIuid 110
pa3MYHBIM TPHU3HAKAM: «UUCIO M COCTaB pEarupymoIIux H 0O0pa3yrolIuXcs BeIIeCTBY,
«TernoBoll  3pdexT», «HanpaBlE€HUE», «U3MEHEHHE CTENEHEH OKHCIEHUS D3JIEMEHTOB,
00pa3ymoIux pearupyroiue BenecTBay, «pasa», «MCIolb30BaHUe KaTanuzatopa». [lonarue o
CKOPOCTH XMMHYECKOW peakuuu. DakTophl, BIMAIONIME HA CKOPOCTh XUMHUYECKHUX DPEAKIUN.
Karanuzatops! u katanus3. MHTHOUTOPBI. AHTHOKCUIAHTEHI.

JeMoHcTpanmy.

Paznuunsle popmel Tabmuisl . . MenneneeBa. Mojenu aToMOB 31€MEHTOB 1—3-10
nepuoaoB. Mojenb CTpoeHHs] 3eMHOro Iapa (IoNepeuHblil pa3pes3). 3aBUCUMOCTh CKOPOCTHU
XMMUYECKOM peaklMu OT TMPUPOJbl pPEArupyroIIMX BEIIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peakluu OT KOHIEHTpAlMM pPEearupyrourux BEIIeCTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKONH peakluu OT TUIONIAJM CONPUKOCHOBEHHUS PEArupPYIOMINX BEHIECTB («KHIISIIUN
CJIOI»). 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOH pEaKIMH OT TeMIepaTyphl pearupyrommx
BelIeCTB. ['OMOT€HHBIH M  TETEpOreHHbId  Karanu3bl. @OEpMEHTATHUBHBIA  KaTalu3.
Wurubuposanue.

JIaGopaTopHBIE OMBITHI.

1.ITonyyeHne TUAPOKCHMIA LIMHKA W HCCIEIOBAaHUE €ro CBOMCTB. 2.MojenupoBaHHe
noctpoenus llepuoanueckoit cucrembl xumuyeckux osnemeHtoB J[. W. MenneneeBa. 3.
3amenieHne >keiae3oM Meau B pactBope cynbbara meam (II). 4. 3aBUCHMOCTH CKOpPOCTH
XMMUYECKOM peaklMd OT MPUPOJbl pPEarupyrolliux BEIIECTB HAa MPUMEpPE B3aUMOJACUCTBUS
KHCIIOT C MeTaulaMH. 5. 3aBHCHUMOCTh CKOPOCTH XUMHYECKOM pPEaKUUU OT KOHLEHTpaluu
pearupyromux BelIeCTB Ha MPUMEpPE B3aUMOJACHCTBUS LIMHKA C COJIIHOM KUCJIOTON pa3iuyHOU
KOHIIEHTpauuu. 6. 3aBUCUMOCTh CKOPOCTM  XMMHUYECKOM  peakuud OT  IUIOHaan
CONPUKOCHOBEHMSI pearupymomux BewlecTB. 7. MoJenupoBaHUE «KMIISILIErO Cclaos». 8.
3aBUCUMOCTh CKOPOCTHM XMMHYECKON pPEAKLIUU OT TeMIIepaTypbl pEarupyroniux BELIECTB Ha
npuMmepe B3aumozenctBua okcuga meau (II) ¢ pacTtBopom cepHOM KHCIOTHI pPa3IMnYHON
TeMriepatypbl. 9. PasnokeHune mepokcuaa BoJOpoja ¢ MOMOIbI okcuaa mapranma (IV) u
katanasbl. 10. OOHapyxeHue KaTajna3bl B HEKOTOPBIX MUIIEBbIX mpoaykTax. 11. Unrubuposanue
B3aUMOJICHCTBUS KHCIIOT C METAJITIAMU YPOTPOITHUHOM.



Tema 1. Merassl (14 4)

[Tonoxenune MeramnoB B Ilepuoaumueckoil cucrteMe xuMuueckux asnemeHto JI. U.
MenneneeBa. Metanyeckas KpUcTaIMuecKasi perieTka 1 MeTaJUIM4ecKass XMMUYecKasi CBSI3b.
O6mme ¢uzmdeckrue cpoiicTBa MeTawioB. CIUTaBbl, UX CBOWCTBAa M 3HAYCHHE. XUMHUYECCKHC
CBOMCTBa METAJUIOB KaK BOCCTAHOBUTEJEH, a TakXke B CBETE UX TOJOXEHHUS B
INEKTPOXUMHUUYECKOM DSy HampspkeHuM MetaioB. Koppos3ust MeTaioB U criocoObl 60prObI €
Hell. Meramisl B mpupoze. O0mue criocoOb! UX MOTy4eHUSs.

OO01mas xapakTepuCTHKa LIEIOYHBIX MeTauioB. Metaibl B npupoze. O0miue crnocoObl
ux nonydeHusa. CrpoeHue atoMoB. lllenounble MeTamuibl — MOpPOCThIE BellecTBa. BaxkHeiue
COCIMHEHUS ILEIOYHBIX METaNIOB — OKCHJIbI, THIPOKCHIBI U COJHU (XJOPHJbI, KapOOHATHI,
cynb(haTel, HHUTpPaAThl), MX CBOWCTBA W MPUMEHEHHE B HapOJHOM Xxo3sicTBe. KamuitHbie
ya00peHusI.

OO01as xapakTepuCTUKa 3JIEMEHTOB INIaBHOM noArpymisl 11 rpynmner.

Crpoenue aromoB. lllenouyHo3emenbHbIE METAIIIBI — IMPOCTHIE BelllecTBa. BaxkHelue
COCIMHECHUS IIEIOYHO3EMENIbHBIX METANIOB — OKCHJIbI, THIAPOKCHABI U COJU (XJIOPHUIBI,
KapOOHAThl, HUTpPAThl, cynbdarbl, ¢docdaTsl), UX CBOWCTBA U MNPUMEHEHHE B HAPOIHOM
XO3SIICTBE.

Amomunuii. CtpoeHue aroma, (GU3MYECKHE U XHMHUYECKHE CBOMCTBa MPOCTOTO
BemecTBa. COCMHECHHUS QTIOMUHUS — OKCHJ WM THIPOKCHI, WX aM(pOTEpPHBIA XapakTep.
Baxneiimue conu amomunus. [IpumeHenue antoMuHus U €ro COeAMHEHU.

XKenezo. Crpoenne aroma, (HU3MYECKHE W XMMHUYECKHE CBOMCTBA MPOCTOTO BEIICCTBA.
I'enernueckue psaapl Fe+2 u Fe+3 .

Baxneiimue conu keneza. 3HaYCHHE JKejle3a M €ro COECIUHEHUH JUIsl NMpUpPOAbl U
HapOJIHOTO XO35MCTBA.

JleMoHcTpanum.

OOpa3upl  HIENOYHBIX M IIEJIO0YHO3EMENbHBIX MeTauioB. (OOpasibsl  CIIAaBOB.
BzaumopeiictBue HaTpus, JUTHS W Kajdblus ¢ BOAOM. B3aummopaeicTBue HATpUsi U MarHus C
KHcIoposioM. BzanmonelictBrue Metaios ¢ HemeTaiamu. [lomyuenue ruapokcuaos xxenesa (11)
u (III).

JIaGopaTopHbIE OIBITHI.

12. B3aumogeiicTBie pacTBOpOB KUCIOT U coyiel ¢ MetaiiaMu. 13. O3HakoMieHHE ¢
pynamu kene3a. 14. OkxpamuBaHMe IJIJaMEHHM COJIIMM  IIEJIOYHBIX  METauioB. 15.
B3aumoneiictBue kanbiusa ¢ Bogoi. 16.IlonmydeHne ruapokcua Kajabllus U UCCIEIOBAHHUE €0
cBoictB. 17. IlomydyeHue ruapoKcuia allOMUHUS U MCCIEIOBAaHHWE €ro CBOMCTB. 18.
Bsaumoneiictue xene3a ¢ constHol kucnoto. 19. [lonydenne ruapokcunos xenesa (I1) u (I11)
Y U3y4YEHHUE UX CBOUCTB.

Tema 2. IlpakTukym 1. CBoiicTBa MeTa/10B M UX coequHenni (3 1) OcyiecTBieHne
LEMOYKN XUMHUYECKHUX NpeBpameHuid. 2. [lomydyeHne M cBOWCTBAa COECIWHEHHM METAJUIOB. 3.
Pemenue skciepuMeHTANBHBIX 33J]a4 HA PacllO3HAaBaHUE U NTOJIYYEHHUE COEIMHEHUI METAJUIOB.

Tema 3. Hemerasuibl (23 4)

OOmiass xapakTepuCTHKa HeMeTaluioB: TmosioxkeHne B [lepuogumueckoit cucreme
xumudecknx  snemeHtoB  J[. M. MeHneneeBa, OCOOCHHOCTHM  CTPOEHHUSI  aTOMOB,
anekTpooTpurareabHocTh (D0),psan 0. Kpucrammmdyeckoe cTpoeHHe HEMETANIOB — MPOCTHIX
BemecTB. Aiorponusi. Pusnueckue cBoWcTBa HeMeTaioB. OTHOCUTENBLHOCTh MOHSATUH
«METAJI» U «HEMETaJL».

Bonopon .Ilonoxenne Bogopoaa B Ilepuoanyeckoii cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue atoma M MOJEKyJbl. Du3UuecKMe W XUMHUYECKHE CBOMCTBA
BOJIOpPO/Ia, €r0 Mody4YeHue u npumeHenue. Boaa.

Ctpoenune moiiekynbl. BomoponHas xumuyeckas CBA3b. PU3MYECKHE CBOMCTBA BO/IBI.
AHoManuu cBoicTB Boabl. ['uapodunbubie u ruapodoOHbIe BemiecTBa. XMMHUUECKUE CBOWCTBA
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Bozbl. KpyroBopor Boabl B mpupone. BomooumcTka. Aspanusi BoAbl. BBITOBBIE (QHIBTPHI.
MuHepanbHble BOJbI. ucTuimmpoBanHas BoJa, €€ NOJy4Y€HHE U IPUMEHEHHUE.

OOmias xapakTepucTuka rajoreHoB. CTpoenue atoMoB. IIpocTeie BemecTBa 1 OCHOBHBIE
COCIMHEHUS TaJoreHoB, UX cBoiicTBa. KpaTkue cBemeHus o xsope, Opome, (rope u iosue.
[IprMeHeHne raJoreHoB U UX COEAMHEHU B HAPOJAHOM XO351CTBE.

Cepa.

CrpoeHue atoMa, ajulOTpOIMs, CBOWCTBA U NpPUMEHEHHE poMOudeckoi cepbl. OKCHIbI
cepol (IV) u (VI), ux nomydenue, cBoiictBa U nmpuMeHeHne. CepHas KUCIOTa M €€ COJH, MX
IIPUMEHEHNE B HAPOJHOM XO03s1HcTBE. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.

A30T.

CrpoeHue aroMa M MOJIEKYJIbI, CBOICTBA IPOCTOTO BEIIECTBA. AMMHAK, CTPOEHHE,
CBOMCTBA, NoyrydyeHue U npumeHeHue. Conv aMMOHMS, MX CBOMCTBA U NpuUMeHeHHe. OKCHIIbI
azota (II) u (IV). AsorHas kuciora, ee cBOWcCTBa M INpuMeHeHHe. HuTpaTel U HUTPUTHI,
npobiieMa UX CoIepPKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE yI0OpEHUS.

docdhop.

CtpoeHue atoma, alIOTPOIHsI, CBOMCTBA Oeoro u KpacHoro ¢ocdopa, Ux NpuUMEHEHHE.
OcHoBHble coequHeHus: okcuna (ochopa (V) u oprodochopras kucimora, GocdaTsl.
®ochopubie y1oOpeHus.

Yraepon.

CtpoeHue artoma, amoOTpomnusi, cBoWcTBa Moaudukauuid, npumeHeHHe. OKCHUIBI
yraepona (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KaJlbLMT, COMa, MOTAIl, UX
3HAUYEHUE B IPUPOJIE U KU3HU YEIOBEKA.

KpemHunii.

CrpoeHne atoMa, KpHUCTaNIMYECKUI KPEMHHM, €ro CBOMCTBAa M IpuMeHeHue. Okcun
kpemuus (IV), ero npuponnsie pazHOBUIHOCTH. CHUIUKATHI. 3HAYCHUE COCIUHEHUN KPEMHHS B
JKUBOM M HEXUBOU npupoze. IlonsaTre 0 CUIIMKAaTHON MPOMBIIUIEHHOCTH.

JeMoHcTpanmu.

OO0pa31pl raoreHoB — MPOCTHIX BEIECTB. B3anMmojeiicTBUe rajoreHoB ¢ HaTpHeM, ¢
anoMuHueM. BeiTecHeHHe xJ1opoM Opoma WM MOJAA U3 pacTBOPOB UX cojeil. Bzaumoneiicteue
CEpBI C METAJIJIaMH, BOJIOPOAOM U KUCIOPOAOM. B3aumonencTBue KOHIEHTPUPOBAHHON a30THOU
KHUCIIOTHI ¢ Menpto. [loriomienue yriem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHue
Menu u3 ee okcuaa yrieM. OOpasibl IPUPOIHBIX COEMHEHHH XJlopa, cepbl, hocdopa, yriepoaa,
kpeMHusi. OOpa3ibl BAXXHEHIINX I HAPOJHOTO XO3sCTBA CyIh(})aToB, HUTPATOB, KAPOOHATOB,
docartos. OOpasibl cTEeK1a, KEpaMHUKH, [IEMEHTA.

JlaGopaTOpHBIE OTIBITHI.

20. Ilomyuyenne u pacnoszHaBaHue Bojpopoaa. 21. HMccinemoBaHne NOBEPXHOCTHOTO
HaTsDKEHUs BOJBI. 22.PacTBOpeHME NMEpMAaHraHaTa KajlWs WIM MEIHOIo Kyropoca B Boje. 23.
['mapatanus o6e3BoxxkeHHOro cynabdata menu (II). 24. MzroroBneHue rurcoBoro ormnevyarka. 25.
O3HakoMJIeHHE C KOJUJICKIIMEW OBITOBBIX GUIBTPOB. 26. (O3HAKOMJIEHHE C COCTAaBOM
MUHEpanpbHOU Boxbl. 27. KauecTBeHHas peakuus Ha rajoreHui-uoHbl. 28. Ilomyuenue u
pacrio3HaBaHue kuciopona. 29. I'openue cepbl Ha Bo3ayxe W B kuciopozae. 30.CpoiicTBa
pa3baBieHHOl cepHOU kucnoThl. 31. M3ydeHue cBoiicTB ammuaka. 32. PacmosnaBanue coieit
ammonusa. 33. CgoiictBa pa30aBiIeHHOW a30THOW KHCJIOTHL. 34. B3aumopeiicTBue
KOHIIGHTPUPOBAHHON a30THOM KHCIOTHI ¢ Meapto. 35. T'openue ¢docdopa Ha BoO3ayxe U B
kuciopose. 36. Pacno3znaBanue docdaros. 37. ['openue yrius B kuciopone. 38. Ilomyuenue
YrOoJbHOW KHCIOTHI M U3ydeHue ee cBoicTB. 39. Ilepexon kapOoHATOB B TuapoKapOoHaTh.40.
Paznoxenne ruapokapOonara Hatpus. 41. I[lomydeHne KpeMHEBOW KHCIOTHI M H3y4eHHUE €€
CBOIICTB.

Tema 4. [IpakTukym 2. CBoiicTBa coeIMHEHUIT HEMeTAJLI0B (3 1)
1.Pemenne skcnepuMeHTaNbHBIX 3aaa4d 1o teme «lloarpynmna ramoreHoBy». 2. Pemenue
JKCIIEpUMEHTANIbHBIX ~ 3agau 1o Tteme  «lloarpymma  kucimopoma». 3.  Pemenue

2



JKCIIEPUMEHTaIbHBIX 3anad no teMme «lloarpynma asora». 4. PemeHue skcrniepuMEHTATIBHBIX
3agau o reme «lloarpymnmna yrieponay. 5. [lonydyenue, coOupanue U pacrno3HaBaHue T'a30B.

Tema 5. O0001IeHHe 3HAHUI 0 XUMMHU 32 KyPC OCHOBHOI mkoJibl. [loaroroBka k
rocyaapcrBenHoii urorosoi arrecranuu (I'MA) (10 4)

Ilepnonnueckuit 3akoH u Ilepuoamueckass cucreMa xumMuyeckux snemeHTtoB J[. WM.
MenneneeBa. @PU3MYECKUH CMBICI IOPSIAKOBOIO HOMEpPA JJIEMEHTa, HOMEPOB IIEpUOAA H
rpynnbl. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B NEpUOAax U
rpynmnax B CBETE€ IPEICTaBICHUH O CTPOECHUM aTOMOB 3JIEMEHTOB. 3HAUEHUE MEPHUOJUYECKOIO
3aKoHa. BUJIbl XUMHYECKUX CBSI3€W M THUIIBI KPUCTAIUIMYECKHUX PEIIeTOK. B3auMocBs3b cTpoeHus
U cBOMCTB BenlecTB. Kimaccupukanus XuMHUECKUX Peaknii 0 pa3IMYHbIM pU3HAKaM (YUCIIO U
COCTaB Pearupyroux U oOpa3yrolxcs BEUIecTB; HaJU4KWe T'paHUIbl pa3zaena (as; TeraoBoin
3¢ eKT; n3MEHEHNE CTETIICHEH OKUCIICHHsI aTOMOB; HCIIOJIb30BaHHUE KaTaln3aTopa; HalpaBJIeHNUE
npotekanus). CKOpOCTh XMMHUYECKHX peakiuuil U QaxTopsl, Biustonme Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX pEaKLUi U CIOCOObl CMEUIEHUSI XMMHUYECKOTro paBHOBecHs. IIpocTeie u ciokHbIe
BelecTBa. MeTauibl U HeMeTalulbl. ['eHeTuueckue psapl MeTajuia, HeMeTalla U MepPeX0aHOTr0o
MeTayna. OKCUIbI U TUAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCHUIBI), conu. Mx
cocTaB, KiaccuduKaiys U o0IMe XUMHUYECKHE CBOWMCTBA B CBETE TEOPUU DIEKTPOIUTUUECKOU
JUCCOLIMALINY.



TemaTn4eckoe IJVIAHUPOBAHHUE C ONPEaCJICHUEM OCHOBHBIX BUA0B A€ATCIbHOCTH

7 kJIacc

(35 yaca)

HaunmenoBanue
pa3aesioB U TEM

Kommnuec tBO
qacoB

IIpaxr .
paboThl

@OpMBI KOHTPOJIA

XuMusl B LEHTPE
€CTECTBO3HAHMS,

11

2

Konrponsnas padora

Martematuka B
XUMUH

10

KounTponbnas pabota

SBneHus,
MIPOUCXOJISIIINE C
BEIIIECTBAMU

11

Konrponsnas pabora

Paccka3sbl o
XUMUH

HUTOoro

34

8 kiacc (70 yacoB)

HaunmenoBaunue
pa3esioB U TEM

Komunuec
TBO YacOB

@OpMBI KOHTPOJIS

Bgenenue

4

[IpoBepounas pabora

ATOMBI
XUMHUYECKUX
DJIEMEHTOB

9

KonTponbhas padbota

IIpoctslie
BEILECTBA

[TpoBepounas pabora

CoenuHenus
XUMHUYECCKUX
3JIEMEHTOB

14+1

KonrponsHas pabora

H3meHeHus,
MIPOUCXOSIIIHE C
BCISCTBAMH

12+1

KonrponsHas pabora

IIpakTukym 1.
[Ipocreiimme
oIepaIuu c
BELIECTBOM

PacTtBopenue.
PacTtBOpBI.
CsaoiicTBa
pacTBOPOB

18+1

KonrponsHas padora




OJICKTPOJIMUTOB

[IpakTukym 2.
CpoiicTBa
pPacTBOPOB

3JICKTPOJIUTOB

Htoro

70

9 knacce (68 yacoB)

HaumenoBaunue
pa3ziesioB U TEM

Komnunuec
TBO 4acOB

IIpaxr .
paboThI

@OpMBI KOHTPOJIA

Beenenue. O6mas
XapaKTEepUCTUKA
XUMUYECKUX
3JIEMEHTOB U
XUMUYECKUX
peaKiuid.
[Tepuoanueckuii
3aKOH U
Ilepnonnueckas
cucrema
XUMUYECKUX
AJIEMEHTOB
A N.Menneneera

6+1

KonrponbHas pabdora, mabopaTopHas
pabora

Meranibel

18+1

Nel-3

KonTposbHas padota, nmpaktudeckas
pabora

Hemeramsl

26+1

Ne4-6

KonTponbHas pabota, mpakTudeckas
pabora

O0001Ienre 3HaHUH
10 XUMHH 32 KypC
OCHOBHOM HIKOJIBI.

IToaroroBka K

I'MA. 10 + 1 tect 6.

Peseps 4

10+1

TCCT

Hroro

70










