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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o XMMHH COCTaBIICHA HA OCHOBE (he/IepalIbHOr0 KOMIOHEHTA TOCYAapCTBEHHOIO CTaHIapTa
cpeanero (moyiHoro) odiero oopazoBanus Ha 6a30BoM ypoBHE. [IporpaMmma KOHKPETU3UPYET CO/IepIKaHue
HpPEeIMETHBIX TeM 00pa30BaTEeIbHOTO CTaHIAPTa, TaeT paclpe/ieeHie YIeOHBIX YacoB [0 pa3zeiaM Kypca ’
PEKOMEHTyeMYIO IOCIIeIOBATEIbHOCTD U3YUEHHS TEM U pa3/iesioB yIeOHOTO MPEAMETa C YIeTOM
MEXIIPEAMETHBIX U BHYTPHUIIPESIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO MpoIiecca, BO3PaCcTHBIX OCOOCHHOCTEN
yJanmxcs.

[Iporpamma BBITIOJHSET 1BE OCHOBHBIEC (DYHKITHH:
HNudopmannonHo-MeToandeckas GyHKIHS IO3BOJISIET BCEM yYacTHUKaM 00pa30BaTeJIbHOrO MIPOLEecca NOIyYUTh
MPEJCTaBICHHE O LEIISAX, COASPKAHUH, O0IIEH cTpaTernn o0ydeHus, BOCIUTAHUS U PA3BUTHS YUAIIUXCS
CpeACTBaMU JIaHHOT'O y4eOHOIr0 IpeMeTa.
OpraHu3alMOHHO-TUIAHUPYIOMIAs (QYHKIHS MIPETyCMaTPUBACT BBIICICHNE 3TANIOB O0yUEHHSI, CTPYKTYPHPOBAHUE
y4eOHOro MaTepuaia, OIpe/eseHIe ero KOJMUeCTBEHHbIX U KaueCTBEHHBIX XapaKTEPUCTUK Ha KaXKIAOM U3
9TaIoB, B TOM YHUCJIE IS COACPKATEIBHOIO HAIIOJIHEHHSI IPOMEXYTOYHOM aTTECTAlUH YHAIUXCS.

HcxoaupiMu TOKyMEHTaMU JUIsl COCTABIICHUS pUMepa padodei mporpaMMbl SIBHIIUCH:

1. TIpuka3 Munobpuayku ot 17.12. 2010r. Ne 1897 «O6 yrBep:xkaeHuu u BBeaenuu B aeiictsue OI'OC
O00»

2. Tlucebmo MunucrepctBa o6pazoBanus u Hayku PD ot 19 ampens 2011r. Ne03-255 «O BBegeHuu
(benepanbHBIX TOCYIAPCTBEHHBIX 00pPa30BaTEIBLHBIX CTAHIAPTOB OOMIETO 00pa30BaHUSD»

3. denepanbHOro rocyAapcTBEHHOT0 00Pa30BaTEIBHOIO CTAHIAPTa OCHOBHOTO 00IIero 00pazoBaHus
(mpuka3 MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010 r. Ne
1897)

4. TlpumepHble IporpaMMBl 110 Y4eOHBIM npeaMeTaM (eaepaabHOro 0a3uCHOT0 y4eOHOTo MilaHa.

M3yueHne XMMHUH JOJKHO CIIOCOOCTBOBATh (POPMUPOBAHUIO Y YUAILIUXCS HAYYHOM KapTUHBI MUPA, UX
MHTEJJIEKTYaJIbHOMY Pa3BUTHIO, BOCIIUTAHUIO HPABCTBEHHOCTH, FTOTOBHOCTHU K TPYAY.

MecTto yuebHOro npeaMera B y4eOHOM IIaHe

Oco0eHHOCTBIO COJIEpKaHus Kypca «XUMUs» ABIISIOTCS TO, UYTO B 0a3MCHOM yueOHOM (00pa30BaTeIbHOM) TUIaHE
TOT MOpeaMeT TMOSBISIEeTCS MOCIHeIHUM B psAy HM3YYEHHUS  €CTeCTBEHHOHAYYHbBIX  JUCIMILIMH.
JlaHHasT HEOOXOJMMOCTh OCBOCHHSI OOBSACHSIETCS TEeM, YTO IIKOJBHUKH JOJDKHBI 00JanaTh HE TOJIBKO
OIpeJIeIEHHBIM 3aI1aCOM MPEIBAPUTENIbHBIX €CTECTBEHHOHAYYHBIX 3HaHUH, HO M IOCTaTOYHO XOPOIIO Pa3BUTHIM
a0CTpaKTHBIM MBIIITICHHEM. Y YallTUMICS YK€ HaKOTUICHBI 3HAHUS 110 CMEXHBIM JUCIUTUIMHAM [IUKJIA: OMOJIOTHH,
¢bu3uku, MaTeMaTHKH, reorpaguu, cHOPMUPOBAINCH YMEHUS aHAJIU3UPOBATh, BECTH HAOJIOJICHNS, CPAaBHUBATh
00BLEKTHI HAOIIOIEHHUS.

B cooTBeTcTBHM C yueOHBIM IJIAHOM Ha M3Y4YE€HHUE XMMHUU B 8 Kiacce OTBOAMTCS 2 yaca B Heziemro, 70 yacoB B Tof,
IIpY HOPMATUBHOW MPOJOJIKUTENEHOCTH Y4eOHOro roaa 35 yueOHbIX Hellelb. B cOOTBETCTBUU CO CIIOKUBIIEHCS
NPAaKTUKOH OpraHW3allid OCHOBHOTO OOIIEro o0pa3oBaHMs B 00pa30oBaTEIbHBIX YUPEKIEHUSX OOIIEro
o0pa3zoBaHMsl pealibHasi MPOJOKATENIFHOCTh YI4eOHOTO TOa MEHbIIIE HOPMATUBHOW M COCTaBIsieT 34 yueOHbIE
Henenu. Takum oOpa3oM, Bpems, BblAeIsieMOe pabourMy y4eOHBIMHU TJIAaHAMH HA U3y4YEeHHE XUMUH B § KJlacce Ha
IIPaKTHKE paBHO 68 wyacam.




N3ydeHne XuMuK HapaBJI€HO Ha JJOCTUKEHHE 1IENIEH:

o OCBOEHHUE BaKHEUIINX 3HAHUNM 00 OCHOBHBIX MOHATUSIX U 3aKOHAX XMMHUH, XUMUYECKOI CUMBOJIMKE;
o OBJIAJICHUE YMEHUAMH HAOJ0/1aTh XUMUYECKUE SBJICHUS, TPOBOAUTH XUMUUYECKHUI SKCIIEPUMEHT,
MIPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUECKUX (OPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUi;

o pa3BUTHE TO3HABATENIbHBIX HHTEPECOB M MHTEIEKTYaIbHBIX CIOCOOHOCTEH B mpoliecce MPOBEICHUS

XUMHYECCKOI'O 9KCIICPUMCHTA, CAMOCTOATCIIBHOT'O an06peTeHM51 3HAaHUM B COOTBETCTBHHU C BO3HHKAaOIMMHU
KU3HCHHBIMH HOTpe6HOCT${MI/I;

J BOCIHUTaHHE OTHOLIEHHS K XMMHUHU KaK K OTHOMY U3 (pyH/IaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
3JIEMEHTY OOIIEUeNIOBEUECKOM KYIbTYPHL;
o MPUMEHEHHE NMOTYYESHHBIX 3HAHUN M YMEHUH /17151 0€301acHOr0 MCIIOIb30BAHUS BEIIECTB U MAaTEPHAJIOB B

OBITY, CEJIbCKOM XO35IIICTBE U HA MPOM3BOACTBE, PEILICHUS MPAKTUUECKUX 3a/1a4 B [IOBCETHEBHOM KU3HU,
MpeAYNPEKACHUS IBICHUN, HAHOCSIIMX BPE] 3/J0POBBIO YETIOBEKA U OKPY KAIOIIEH cpefe.

[Iporpamma mpexycmarpruBaeT GOpMUPOBAHUE Y yUANTUXCS O0MECydeOHBIX YMEHUI 1 HABBIKOB,
YHUBEPCAJIbHBIX CIIOCOOOB AESATEILHOCTH U KIFOUEBbIX KOMIIETCHLIUH, UCIIOIb30BAHUE /IS TO3HAHMS
OKPY’KaIOIIEero MUpa Pa3IMIHbIX METOJ0B (HAOIIOIEHUS, N3MEPEHNS, ONBITHI, SKCIIEPHUMEHT); TPOBEICHNE
IPAKTUYECKUX U J1a00paTOPHBIX PabOT, HECIIOKHBIX KCIIEPUMEHTOB U OIUCAHUE UX PE3YJIbTaTOB;
MCTIOJIB30BAaHUE JUTSI PEIICHHS [TO3HABATEIBHBIX 33/1a4 Pa3IMYHbIX HCTOYHUKOB MHPOPMALIUH; COOIIOACHNE HOPM
Y IPaBWJI NOBEJCHUS B XUMUYECKUX JTa0OpaTOPHSIX, B OKPYKAIOLIEH cpefie, a TaKkKe MpaBuil 310pOBOro oopasa
KU3HU.

Pe3ynbraThl 00y4yeHus

PesynbTarsl u3yuenue Kypca «XuMus» NpUBEIEHBI B pazzeie « peboBaHus K yPOBHIO IOJITOTOBKU
BBIITYCKHUKOBY, KOTOPBII MOJIHOCTBIO COOTBETCTBYET CTaHAapTy. TpeOoBaHMs Ha 0A30BOM YpOBHE HallpaBlieHbI
Ha pealu3aluio AesITeIbHOCTHOTO, IPAKTUKOOPUEHTUPOBAHHOTO U TMYHOCTHO OPUEHTHUPOBAHHOIO MOJIXO/I0B!
OCBOEHHE YYaIlUMUCS UHTEIJIEKTYaIbHOW U IPAKTUYECKOM NEATEIbHOCTH; OBJIAZICHUE 3HAHUAMH U YMEHUSMH,
BOCTPEOOBAHHBIMU B MIOBCETHEBHOM KU3HU, TIO3BOJISIOUIMMU OPHUEHTUPOBATHCS B OKPYXKAIOIIEM MUPE,
3HaYMMBIMH Il COXPAHEHUS OKpY’KaroIlel cpeibl 1 COOCTBEHHOTO 3/10POBbSI.

Py0Opuka «3HaTh/TOHMMATD) COAEPKUT TPEOOBaHUS, OPUEHTHUPOBAHHBIE TJIaBHBIM 00pa3oM Ha
BOCIIPOU3BE/IEHUE YCBOCHHOIO COJIEPIKAHUS.

B pyOpuky «YMeTb» BKIIOU€HBI TpeOOBaHUS, OCHOBaHHbIE Ha 00JIee CII0KHBIX BUIAaX EATEIbHOCTH, B
TOM YHCJI€ TBOPUYECKOM: OOBACHATh, ONUCHIBATH, BBISBIATH, CPAaBHUBATh, PEIIATh 33a4l, aHAJIU3UPOBATh U
OLIEHHBATh, U3y4aTh, HAXOJAUTh U KPUTHUUECKU OLICHUBATh HH()OPMALINIO O XUMUYECKUX OOBEKTaX.

B py6puke «/cnonbp3oBaTh NpuoOpeTEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKOH IeATETbHOCTH U
MTOBCEIHEBHOM JKM3HM» IIPEJCTABIECHbl TPEOOBaHNUs, BEIXOASIIUE 3 paMKH y4eOHOT0 Mpoliecca U HalleJIeHHbIE
Ha peleHne pa3sHooOpa3HbIX KU3HEHHBIX 3a/1a4.

Ilnanupyemblie pe3yabTaThl peaju3anuu nporpamMmmvsl «@opmuposanue Y'Y I» cpeacrsamu
npeaMera XuMum:

JlnuHOCTHBIE YHUBEpCAJIbHBIE YUeOHBIE JEHCTBUS

B paMkax 11eHHOCTHOTO ¥ SMOIIMOHAILHOT'O KOMIIOHEHTOB OyIyT CPOPMUPOBAHBI:

* rpakIaHCKUH TTATPUOTU3M, JIFOOOBH K Po/THE, YyBCTBO TOP/IOCTH 32 CBOIO CTPaHY;

* YBOXKEHUE K UCTOPUH, KYJIBTYPHBIM U HCTOPUYECKUM ITAMATHUKAM;

* SMOLMOHAJIBHO MOJIOKUTEIBHOE PUHITHE CBOEW STHUYECKOW NIEHTUYHOCTH;

* YBOXKEHHUE K IpyruM Hapoaam Poccun u Mupa 1 IpuHATHE UX, MEKITHUYECKAS TOJIEPAHTHOCTD, TOTOBHOCTD K
PaBHOIIPaBHOMY COTPYJIHHUYECTBY;

* YBa)KE€HHE K JJMYHOCTH U €€ TOCTOMHCTBY, H100pOXKeNaTeTbHOE OTHOIIICHHUE K OKPYKAIOIIKUM, HETEPITUMOCTh K

JM00BIM BUJIaM HACHUJTUSL M TOTOBHOCTH MPOTUBOCTOSITH UM;

* yBa)KE€HHE K LIEHHOCTSIM CEMbH, JTI0O0Bb K MPUPOJIE, TPU3HAHKUE IIEHHOCTHU 37I0POBbS, CBOETO U JAPYTUX JIOJEH,
ONTHUMU3M B BOCIIPUATHHA MUPA;



* IOTPEOHOCTh B CAMOBBIPAKEHUH U CaMOpealIn3allui, COLUAIbHOM ITPU3HAHNY;

* [I03UTUBHAs1 MOPAJIbHAS CAMOOLIEHKA U MOpaJIbHbIE YyBCTBA — YYBCTBO I'OPJAOCTH IIPU CIEAOBAHUU
MOpaJIbHBIM HOpPMaM, IIEPEKUBAHUE CThIIa U BUHBI IIPU UX HAPYIICHUHU.

B pamMkax nesiTensHOCTHOTO (MTOBEIEHYECKOT0) KOMIIOHEHTa OyAyT chOpMUPOBAHBI:

* TOTOBHOCTb U CIIOCOOHOCTb K YYaCTHIO B HIKOJIBHOM CAMOYIIPABICHUHU B Ipeeax BO3PACTHBIX KOMIIETEHIIMH
(1eXXypCcTBO B HIKOJIE U KJIAacce, y4acTHE B JETCKUX M MOJIOJEKHBIX OOIIECTBEHHBIX OPraHU3aLUsAX, IIKOJIbHBIX U
BHEIIKOJIbHBIX MEPONIPHUATHUSAX );

* TOTOBHOCTb U CIIOCOOHOCTH K BBIMIOJIHEHUIO HOPM M TpeOOBaHUH IIKOIBHOM XKHU3HH, IPAaB U 00s13aHHOCTEH
YYEHUKA;

* YMEHHE BECTH JIUAJIOT HA OCHOBE PABHOIIPABHBIX OTHOLICHUM Y B3aUMHOIO YBAXKECHUS U IIPUHATUSA; YMEHUE
KOHCTPYKTHUBHO pa3peniatb KOH(IUKTHI;

* TOTOBHOCTb U CIIOCOOHOCTH K BBITIOJHEHUIO MOPAJIBHBIX HOPM B OTHOIIEHUH B3POCIIBIX M CBEPCTHUKOB B
IKOJIE, I0Ma, BO BHEYUYEOHBIX BUJAX JEATEIbHOCTH;

* OTPeOHOCTh B YYaCTHH B OOIIECTBEHHOM JKU3HU OJMKANIIEro COMATEHOTO OKPYKEHHSI, 00IIECTBEHHO
II0JIE3HOH IE€ATEIbHOCTH;

* YMEHHE CTPOUTH )KM3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPUUYECKUX, IOJUTUYECKUX U
SKOHOMMYECKUX YCIIOBUI;

* YCTOMYMBBIN [T0O3HABATEIIbHBIN UHTEPEC U CTAHOBJIEHUE CMbICIIO00pa3yoliel (QyHKIMU I03HABATEIBLHOTO
MOTHBA;

* TOTOBHOCTb K BBIOOpY PO(pUILHOr0 00pa3oBaHusl.

VYyamuiics 8 kacca MOIXy4YUT BO3MOXKHOCTD U1 (POPMUPOBAHMSL:

* BEIpQ)KEHHOW yCTOWYMBON y4eOHO-TTO3HABATEIHHON MOTHBALIMY U HHTEPECa K YUCHHUIO;

* TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIIMTAHUIO;

* aJICKBAaTHOM MMO3UTHBHOM CAMOOIIEHKH 1 SI-KOHIICTIIINH;

* KOMIIETEHTHOCTH B PEaJIM3alMi OCHOB I'PaKJaHCKOM UIEHTUYHOCTH B IIOCTYIIKAX U IEATEIbHOCTH;

* MOPAJILHOTO CO3HAHUS HAa KOHBEHIIMOHAIBHOM YPOBHE, CHOCOOHOCTH K PELICHUIO0 MOPAJIbHBIX JUJIEMM Ha
OCHOB€ Y4€Ta MO3ULUN YYaCTHUKOB JUJIEMMBbI, OPUEHTALIMHA HA UX MOTHUBBI U YyBCTBA; YCTOWYUBOE CIICIOBAHUE
B [TOBE/ICHUH MOPaJIbHBIM HOPMaM M 3TUYECKUM TPEOOBAHUSIM;

* DMIIATUHU KaK OCO3HAHHOT'O [IOHUMaHUS U CONEPEKUBAHUSA UyBCTBAM JIPYTUX, BBIPAKAIOLIEICS B IOCTYIIKAX,
HaIpaBJIEHHBIX Ha MOMOIIb U o0ecrieueHue 0Iaronoayyusi.

PerynsartuBHbie yHUBEpCaIbHBIE YUeOHbIE EHCTBUS

VYyamuiics 8 kilacca Hay4uTCA:

* [[eJICTIONIaraHuIo, BKJIFOYAs TOCTAHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHre MPaKTHUECKON 3a1auu B
M03HABATENbHYIO;

* CAMOCTOSITEIEHO aHAIM3UPOBATH YCIIOBUS IOCTHKECHUS 1eJTM Ha OCHOBE YUETA BBIICTICHHBIX YUUTEIEM
OpPHEHTUPOB JICUCTBHS B HOBOM Y4eOHOM MaTepHale;

* [UTAHUPOBAThH ITYTH JOCTIKEHUS [IEIICH;

* YCTaHABIIMBATH IEJIEBbIC IPUOPUTETHI,

* YMETh CAMOCTOSITETbHO KOHTPOJIMPOBATH CBOE BPEMs M YIIPABIISITh UM;

* IPUHUMATh PELICHHsI B TPOOJIEMHOI CUTYyaIlMM Ha OCHOBE IIEPErOBOPOB;

* OCYIIECTBIIATH KOHCTATHPYIOIINH U TPEABOCXHUIIAOIINN KOHTPOJIb TIO PE3YJIBTATy | IO CIIOCO0Y IEHCTBUS;
aKTyaJlbHBI KOHTPOJIb Ha YPOBHE MPOU3BOIHHOTO BHUMAHUS;

* aJICKBaTHO CaMOCTOSITEIIbHO OIEHUBAThH MPABMUIIBHOCTD BBIITOJIHEHHSI ISHCTBUSI 1 BHOCHTH HEOOXOTUMBIE
KOPPEKTHBBI B HCIIOJTHEHHUE KaK B KOHIIE ACHCTBHSI, TaK U IO X0y €0 peaau3alii;

* OCHOBaM IIPOTHO3UPOBAHUS KaK MPEABHICHHUS OYIYIINX COOBITHI M pa3BUTHS MPoOIecca.

VYyammuiics 8 kacca MOIy4YuT BO3MOKHOCTb HAYUUThCS:

* CAMOCTOSITEIIEHO CTaBUTh HOBBIC YUCOHBIE IIETIH U 33]a4H;

* MOCTPOCHHIO KU3HEHHBIX TUIAHOB BO BPEMEHHO2H MIEPCIIEKTHUBE;

* [IpH TJIAHUPOBAHUU JOCTHKEHHUS LIEJIel CaMOCTOSATENbHO, MTOJIHO U aIeKBAaTHO YYUTHIBATH YCIIOBHS U CPE/ICTBA
WX TIOCTHXKEHUS;

* BBIJICJISTH AIbTEPHATHBHBIC CITIOCOOBI JOCTHKEHHUS 1I€JTM U BEIOMPATh Hanbosiee 3 PEeKTUBHBINA CI1Oco0;



* OCHOBaM CaMOPETYJISIUU B y4eOHOI U M03HaBaTEIbHON AESITENbHOCTH B (hOpME OCO3ZHAHHOTO YIIPaBJICHUS
CBOMM I1OBEJICHUEM U JESITEIbHOCTHIO, HAIIPABJIEHHOMN Ha JOCTUKEHHUE [TOCTABJICHHBIX LIEJIEH;

* OCYUIECTBJIATH [T03HABATEIbHYIO PE(IIEKCHIO B OTHOILIEHUH JACUCTBUN MO PEIICHUIO YUSOHBIX U
[I03HABATEJIbHBIX 33]1a4;

* aJICKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PaKTUUECKOr0 WM MPEIoIaraeMoro pacxoaa
PECYPCOB Ha pELICHUE 3a/1a4H;

* aJICKBaTHO OLIEHUBATH CBOU BO3ZMOYKHOCTH JIOCTHKEHUS LEJIU ONPEeAeNIEHHON CI0KHOCTU B PA3IMYHBIX cepax
CaMOCTOSTEILHON JIeITCIbHOCTH,

* OCHOBaM CaMOPETYJISIIUU SMOLUOHATIBHBIX COCTOSIHHIA;

* IpUJIaraTh BOJIEBBIE YCUIINS U IIPEOA0JIEBATh TPYAHOCTU U MPENATCTBUS HA IIYTH JTOCTHIKEHUS LEJIEH.
KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE Y4eOHbIE 1eHCTBUS

VYyamuiics 8 kilacca HayuuTCs:

* YUUTHIBATh PA3HbIC MHEHUS U CTPEMUTHCS K KOOPUHAIIMY PA3JIMYHbIX MO3UIMI B COTPYIHUYECTBE;

* (hopMynMpOBaTh COOCTBEHHOE MHEHHE U TIO3UIIUIO, APTYMEHTUPOBATh U KOOPIMHUPOBATH €€ C TIO3HIUIMHU
NapTHEPOB B COTPYAHUUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHHs] B COBMECTHOM e TEIIbHOCTH;

* YCTAHABJIMBATh U CPAaBHUBATH Pa3HbIE TOUKH 3PEHUS, IPEXKIE YEM IPUHUMATD PEIICHUS U JIeTaTh BHIOOP;

* APryMEHTHPOBATh CBOIO TOUKY 3pEHUS, CIIOPUTh U OTCTAWBATh CBOIO MO3UIIMIO HE BPAXKICOHBIM IS
OIIOHEHTOB 00pa3oM;

* 33/1aBaTh BOIPOCHI, HEOOXOMMBIE JIJIsi OpraHU3aIMH COOCTBEHHOM EATEIbHOCTH U COTPYIHUYECTBA C
[IapTHEPOM;

* OCYIIECTBJIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

* aJICKBATHO MCII0JIb30BaTh peyb JUIs IJIAHUPOBAHUS U PETYIIALIUU CBOEH J1€ATEIbHOCTH;

* aJICKBaTHO HMCIIOJIb30BAaTh PEUEBHIE CPEACTBA JIJIsl PEIICHUS Pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4; BIIaJIETh
YCTHOM M MMCbMEHHOH peublo; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

* OPraHU30BBIBATH U IUIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHUKAMU, ONPEACTATh el U
(GYyHKIMH YYaCTHUKOB, CITIOCOOBI B3aUMO/ICHCTBUSI; TUTAHUPOBATH 00IIIHME CIIOCOOBI padOTHI;

* OCYILECTBJIATH KOHTPOJIb, KOPPEKIIHMIO, OLIEHKY NeiCcTBUI apTHEPA, yMETh yOeK1aTh;

* paboTaTth B IpyIe — yCTaHABJIUBATh paboure OTHOIICHUS, YPHEKTUBHO COTPYIHUYATH U CIOCOOCTBOBATH
IPOAYKTUBHON KOONEpAIK; HHTETPUPOBATHCS B IPYIIITY CBEPCTHUKOB M CTPOUTH MPOJAYKTUBHOE
B3alMO/ICIICTBHE CO CBEPCTHUKAMHU U B3POCIIBIMH;

* OCHOBaM KOMMYHUKaTUBHOHN pe(iiekcuu;

* HCII0JIb30BATh AJIEKBATHBIE S3bIKOBBIE CPEACTBA ISl OTOOPAKEHUSI CBOMX YYBCTB, MBICJIEH, MOTUBOB U
MOTpeOHOCTEH;

* 0TOOpaXkaTh B peuH (omrcaHue, O0bsICHEHUE) COJIEpKaHNEe COBEPIIAEMbIX JEHCTBHI Kak B (hopMe TPOMKOMA
COLIMAJIN3UPOBAHHOMN peuH, Tak U B (hopMe BHYTPEHHEH peuH.

VYyamuiics 8 kjlacca Moxy4uT BO3MOKHOCTh HAYUUTHCS:

* YUYUTBIBATh U KOOPAWHUPOBATH OTIMYHBIE OT COOCTBEHHON MO3UIIMH JIPYTUX JIFOAEH B COTPYIHUYECTBE;

* YUUTBHIBATh Pa3HbIE MHEHUS U UHTEPECHl 1 00OCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHH U MOAXO0JIOB K PEIICHHUIO MPOOJIEMBI;

* IPOJIYKTUBHO pa3pemniaTh KOHQIMKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3ULIUN BCEX YUaCTHUKOB, IOMCKA U
OLIEHKHU aJIbTePHATUBHBIX CIIOCOO0B pa3pelieHus: KOH(IMKTOB; JOrOBapUBATHCS U MIPUXOJIUTh K 00IIEMY
PEIIEHNIO0 B COBMECTHOMN JESITEbHOCTH, B TOM YHCJIE B CUTYaI[H CTOJIKHOBEHUSI HHTEPECOB;

* OpaTh Ha ce0s MHULIMATHBY B OpraHU3allMid COBMECTHOT'O IEHCTBHS (A€JI0BOE JIUIEPCTBO);

* OKa3bIBaTh MOJIEPIKKY U COAECUCTBUE TEM, OT KOT'O 3aBUCUT JIOCTH)KEHHUE 1I€JTU B COBMECTHOM 1€ TEIbHOCTH;
* OCYILECTBJIATh KOMMYHHKATHUBHYIO pe(IIEKCHIO KaK OCO3HaHNE OCHOBAaHHI COOCTBEHHBIX JEHCTBHIA U
JNENUCTBUN MMapTHEPA;

* B [IpOlI€CCE€ KOMMYHHUKAIMK JOCTaTOYHO TOYHO, ITOCJIE0BATENBHO U MTOJIHO NEpEAaBaTh NapTHEPY
He0o0X0IMMYI0 HH(OPMAIINIO KaK OPUEHTHUP VISl TIOCTPOCHUS JEHCTBUS;

* BCTYIaTh B TUAJIOT, a TAK)KE y4aCTBOBATh B KOJUIEKTUBHOM OOCYKJIEHHH MTPOOIEM, y4aCTBOBATh B TUCKYCCHH U
apryMEeHTHPOBATH CBOIO MO3UIIHIO, BIAJIETh MOHOJIOTHYECKON U AHaIoTHYeckoi popmMaMu peur B COOTBETCTBUU
C TPaMMaTHYECKUMH U CHHTAaKCUYECKUMHU HOPMaMH POJIHOTO S3bIKA;



* CJIEJ0BATh MOPATIBHO-3TUYECKUM U IICUXO0JIOIMYECKUM MIPUHIUIAM OOIIEHUS U COTPYIHUYECTBA HA OCHOBE
YBaXXUTEJIBHOIO OTHOLLEHUS K apTHEPAM, BHUMAaHUS K JIMYHOCTHU JAPYroro, aJeKBaTHOI0 MEKINYHOCTHOTO
BOCIIPUATHS, TOTOBHOCTH aJIEKBaTHO pearnpoBaTh Ha HYX/bl JPYTUX, B YaCTHOCTH OKa3bIBaTh ITOMOILb 1
SMOIMOHATBHYIO MOAJCPKKY MapTHEPAM B MPOLIECCE JOCTHKEHUS OOIIEH 11e COBMECTHOM 1A TeIbHOCTH;

* ycTpauBath 3P PEeKTUBHBIE IPYNIIOBBIE 00CYXKIEHU U o0ecreyrBaTh OOMEH 3HAHUSAMHU MEX1y WIEHaAMU
TPYIIIBI I NPUHATHS () (HEKTUBHBIX COBMECTHBIX PEIICHUI;

* B COBMECTHOH JI€ATEIbHOCTH YETKO (POPMYIMPOBATh LIEJIN I'PYIIIBI U TO3BOJIATH €€ yYaCTHUKAM MPOSIBIISATh
COOCTBEHHYIO SHEPTHIO JUIS JOCTHKEHUS 3TUX IeIei.

ITo3HaBarenbHble yHUBEPCAIbHBIE YUEOHbBIE IEHCTBUS

VYyamuiics 8 kilacca HayuuTCs:

* OCHOBaM peain3aliy IPOEKTHO-UCCIIe10BATEIbCKON 1EATEIbHOCTH;

* IPOBOJIUTH HAOIIOICHUE U SKCIIEPUMEHT I0JT PYKOBOACTBOM YUUTEIIS;

* OCYILECTBJIATH PACIIMPEHHBIN TOUCK HH(POPMALIUU C UCIIOIb30BAHNUEM pecypcoB Oubnnorek u MHTepHeTa;

* cO371aBaTh U NMPeoOPa30BbIBATh MOJIEIH U CXEMBI JJIsl PELLIECHUS 3a1a4;

* OCYILECTBJIATH BbIOOP Hanboee 3P PeKTUBHBIX CLIOCOOOB PELICHHS 33/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBM;

* JaBaTh OINpEJIeIeHUE MTOHATHUSM;

* YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3H;

* OCYILECTBJIATH JIOTHYECKYIO ONEPALMIO YCTAHOBJICHUS POJOBUI0BBIX OTHOIIEHUH, OTpaHUYECHUE TIOHATHS;

* 00001aTh TOHATHUS — OCYIIECTBIISATH JIOTHYECKYIO OMEPAIUIO TIEPEX0/1a OT BHIOBBIX MIPH3HAKOB K POAOBOMY
MOHATHIO, OT MOHATUS C MEHBIIUM 00BbEMOM K MTOHATHUIO C OOJIBIINM 00BEMOM;

* OCYILECTBIIATH CPABHEHHE, CEPUALINIO U KITACCUPHUKAINIO, CAMOCTOSATEIILHO BEIOUPAst OCHOBAHHS U KPUTEPHUH
JUIsl YKa3aHHBIX JIOTHYECKUX OIeparuii;

* CTPOHTH KJIacCU(UKAIIUIO HA OCHOBE TUXOTOMHUYECKOTO JAeJIeHHs (Ha OCHOBE OTPHUIIAHHNSA);

* CTPOMTH JIOTMYECKOE PAaCCyXkI€HUE, BKIIOYAOIEe YCTAHOBIEHUE IPUUNHHO-CIICICTBEHHBIX CBA3CH;

* 00BSCHATD SBJICHUS, IPOLIECCHI, CBS3U U OTHOILEHUS, BBISBIIIEMbIE B X0/1€ UCCIIEIOBAHMS;

* OCHOBAM 03HAKOMUTEJIBHOTO, M3y4YalOUIer0, YCBAaUBAIOILETO U IIOMCKOBOTO YTEHUS;

* CTPYKTYpUPOBATh TEKCThI, BKIIOYasi YMEHUE BBIJENATH [NIaBHOE U BTOPOCTENIEHHOE, IIIaBHYIO UJIEI0 TEKCTa,
BBICTPAaMBATh MOCJIEOBATEIbHOCTD OMUCHIBAEMBIX COOBITH;

* paboTaTh ¢ MeTadopaMu — MOHUMATh IEPEHOCHBIN CMBICI BBIPAKEHUH, IOHUMATh U YHOTPEOISATH 000POTHI
peuu, MOCTPOEHHBIE Ha CKPBITOM YHOJ00JIEHUH, 00pa3HOM COJIMKEHHUHU CIIOB.

VYyamuiics 8 kilacca Moxy4uT BO3MOKHOCTh HAYUUTHCS:

* OCHOBaM pe(IeKCUBHOTO UTEHUS;

* CTaBUTh IPOOJIEMY, apTyMEHTUPOBATh €€ aKTyaJIbHOCTb;

* CAaMOCTOSTEJIHO MTPOBO/IUTH MCCIIEJOBAHNE Ha OCHOBE IPUMEHEHHSI METOI0B HAOII0A€HUS M SKCIIEPUMEHTA;
* BBIJIBUTATh T'MIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTAX COOBITUM, POIIECCOB, OOBEKTOB;

* OPraHU30BbIBaTh UCCIIEI0BAHUE C LIEIbIO IPOBEPKU THIIOTES;

* IeIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U [0 aHAJIOTHUH) U BBIBOJIbI HA OCHOBE apryMEHTaLlUH.



TPEBOBAHMUSA K YPOBHIO IIOJAI'OTOBKH YYEHUKOB

B pesynbrare o0yuenus: B 8 kinacce y4eHUK Oyzaer
3HaTh / IOHUMATh

° XUMUYECKYIO CUMBONUKY. 3HAKH XUMHUYECKHUX AJIEMEHTOB, (POPMYIIBI XUMHUYECKUX BEIICCTB U YPABHCHHS
XUMHYECKUX PEAKIIUI;
° sadicHeuwue XumuiecKue noHAmus: XAMHUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAs U

MOJIEKYJISIpHAsl MacChl, HOH, XUMHUYECKasl CBsI3b, BELIECTBO, KJIaCCU(PUKALIKs BEIECTB, MOJIb, MOJIApHAsI Macca,
MOJISIPHBIA 00BeM, XUMUYECKasl PeaKLUsl, KIaCCU(PUKAIMA PEAKIIUH, SJCKTPOIUT U HEIJICKTPOIIUT,
JJIEKTPOJUTUYECKAs TUCCOLUALNs, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHHUC;

o OCHOBHbIe 3aKOHbL XUMUL: COXPAHEHHS MAacChl BEILIECTB, TIOCTOSIHCTBA COCTaBa, IEPHUOJIUUECKHI 3aKO0H;
yMETh
Ha3vl8amb: XUMUYECKUE JIEMEHThI, COSTUHEHUS U3yYEHHBIX KIacCOB;

o 00bsCcHAMYb: HU3NUECKUI CMBICTT aTOMHOTO (IIOPSIIKOBOT0) HOMEpa XMMUYECKOT0 3JIEMEHTa, HOMEPOB

IPYIIIBI U IEPUOJA, K KOTOPBIM 3JIEMEHT IIPUHAJUIEKUT B riepuoandeckon cucreme [[.M. Menneneesa;
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB B IIpe/iesiaX MajbIX MEPUOIOB U INIABHBIX MOATPYIII; CYITHOCTh
peakiuii HOHHOTO 0OMEHa;

. Xapaxkmepu3o6ams.: XAMUYECKHE FIEMEHTHI (OT BOJOPO/1a A0 KaJblUsl) Ha OCHOBE UX I0JIOXKEHHUS B
nepuoanueckoit cucreme [[.1.MenzaeneeBa 1 0COOEHHOCTEM CTPOCHUS X aTOMOB; CBA3b MEXIY COCTAaBOM,
CTPOCHHEM U CBOICTBaMH BEILIECTB; XMMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

o onpedensams: COCTaB BEIIECTB M0 UX (HOpMyliaM, TPUHAICKHOCTh BEIIECTB K ONpPEeAeICHHOMY KiIaccy
COG[[HH@HI/Iﬁ, THUIIBI XUMHUYCCKUX peaKuHﬁ, BAJICHTHOCTD U CTCIICHb OKUCJICHUA 3JIECMCHTA B COCANHCHUAX, TUIL
XUMHUYECKOH CBSI3U B COEIMHEHUSX, BO3MOXKHOCTh IPOTEKAHUS PEAKIM HOHHOTO 0OMEHa;

o cocmagnams. POPMyYIIbl HEOPrAaHMUECKUX COSAMHEHUN N3YYEHHBIX KJIACCOB; CXEMBI CTPOEHUS aTOMOB
nepBbix 20 s5eMeHTOB niepuoanyeckor cucteMsl J[.M.MeneneeBa; ypaBHEHUSI XUMUYECKUX PEAKITUH;

o obpawamebcs ¢ XAMUYECKON TTOCYI0N U TaOOpaTOPHBIM 000PYI0BAHUEM;

o PACno3Hasams ONbIMHLIM nymem. KACIOPO, BOJOPOJ, YIVIEKUCIBINA a3, aMMHAK; PACTBOPBI KUCIIOT U
ienoyei, XJaopua-, Cyibdar-, KapOOHAT-HOHBI,

o 8LIYUCAAMB. MACCOBYIO OO0 XUMUYECKOTO dJIEMEHTA 10 GopMyIie COSAMHEHHSI; MACCOBYIO JIOJIIO

BEIECTBA B PACTBOPE; KOJIMUYECTBO BEMIECTBA, 00bEM MIIH MACCY 10 KOJIMYECTBY BEIIECTBA, 00BEMY MU Macce
peareHToB WU MPOAYKTOB PEaKIIiH;
) UCNONB308aMb NPUOOPEMEHHBLE 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHO
IHCUSHU OJIA:

o 0e30macHOro oOpaleHus ¢ BelEeCTBAaMU 1 MaTepHallaMu;

O IKOJIOTHYECKH I'PaMOTHOTO TIOBEJICHUS B OKPYKAIOIICH Ccpelie;

O OIICHKH BJIMSHHUS XUMUYECKOTO 3arpsi3HEHHS OKPYKaIOIIel cpeibl Ha OPraHu3M YeIOBeKa;

O KPUTHUYECKOU OICHKH HH()OPMAIIMH O BEIIESCTBAX, UCIOJIb3YEMBIX B OBITY;



HOPMbI U KPUTEPUU OLIEHUBAHUA 110 XUMHNHU

OneHuBaHue yCTHOTO OTBETA Y4aIUXCs
OtmeTka «5» CTaBUTCS B Cllydae:
o 1. 3HaHus, MOHUMaHMUSL, TIyOMHBI YCBOCHUS 00YJarOIUMCs BCcero 00bEMa MporpaMMHOTO MaTepHara.
o 2. YMeHus BBIJCIATH TIaBHbIC MTOJIOKEHUS B U3YYEHHOM MaTepHaje, Ha OCHOBaHUM (DaKTOB M IPUMEPOB
0000111aTh, eJ1aTh BBIBO/Ibl, YCTAHABINBATh MEXKIIPEIMETHBIE U BHYTPUIIPEIMETHBIE CBSA3H, TBOPUECKU
IIPUMEHSIET [TOJIyYEHHBIE 3HAHUSI B HE3HAKOMOM CUTYallUH.
J 3. OtcyrcTBUE OMMOOK U HENOUETOB IPU BOCIIPOM3BECHUH U3YUYEHHOTO MaTepuaa, Ipu YCTHBIX
OTBETaX yCTpPaHEHHE OTJCJIbHBIX HETOUHOCTEH ¢ IOMOIIBIO IOMOJIHUTENIBHBIX BOIIPOCOB YUUTENs, COOII0AEHNE
KYJIbTYpPbl YCTHOU PEUH.
OtMmetka «4»:
o 1. 3HaHKe BCcero M3y4eHHOr0 IPOrpaMMHOI0 MaTepHaia.
o 2. YMeHu# BbIIENATH [T1aBHbIE MOJIOKEHHS B U3YYEHHOM MaTepuase, Ha OCHOBaHUM (DaKTOB U IPUMEPOB
0000111aTh, J1eNIaTh BHIBOJIBI, yCTAaHABIMBATH BHYTPUIIPEAMETHBIC CBSI3H, IPUMEHSTH ITOyYCHHBIC 3HAHUS Ha
IIPAKTHKE.

° 3. He3nauntenbHble (HErpyObie) OMIMOKY U HETOUETHI IPU BOCIIPOU3BEACHUN N3YYEHHOTO MaTepuania,
COOJTI0ICHHE OCHOBHBIX MPABHII KYJIBTYPhl YCTHOM pEUU.

° Otmetka «3» (YpOBEHb NPEACTABICHUI, COUETAIOIIUXCS C AIIEMEHTAMU HAYYHbBIX TOHSTHIN):

° 1. 3HaHKe U yCBOGHUE MaTepualia Ha YPOBHE MUHUMAIBHBIX TPEOOBAHUN IPOTPaMMBbI, 3aTPYJHEHHE NTPU
CaMOCTOSATEIILHOM BOCITPOM3BEIEHUH, HEOOXOAMMOCTh HE3HAYUTEIHLHOM MOMOIIH MPEoAaBaTesl.

° 2. YMmenue paboTaTh Ha YpOBHE BOCIIPOU3BEIACHUS, 3aTPY/THEHUS IPU OTBETAX HA BUIOU3MEHEHHbBIC
BOITPOCHI.

° 3. Hanuuue rpy06oii omuOKH, HECKOJIBKUX HErPyOBIX PU BOCIPOU3BEICHIH U3yYEHHOI'O MaTepuraa,
HE3HAYUTEJIbHOE HECOOII0/IEHNE OCHOBHBIX MPABUJI KYJIBTYPhI YCTHOM pedH.

° OTMeTKa «2»:

° 1. 3HaHue ¥ yCBOCHHE MaTepualia Ha yPOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUH MPOTrpaMMBbl, OTACIIbHBIC
MpeACTaBICHUS 00 U3yYEHHOM MaTepHale.

° 2. OtcyTcTBHE YMEHUN paboTaTh Ha YPOBHE BOCIIPOU3BEICHUSI, 3aTPYAHEHUS TIPH OTBETAX Ha
CTaHJapTHBIE BOIIPOCHI.

° 3. Hannuue HECKOMBKHUX TPYOBIX OMIUOOK, OOTBIIIOTr0 YKca HETPYOBIX MPU BOCTIPOU3BEICHUH

M3Y4YEHHOI'0 MaTepuaia, 3HaYuTeIbHOE HECOOIII0/IEHNE OCHOBHBIX NMPABUJI KYJIbTYPhl YCTHOM pedH.

OneHka BBINOJIHEHUSI TPaKTUYECKUX (J1abopaTOPHBIX) padoT.

. OtmeTka «5» CTaBUTCS, €CIIU YUCHHK:

o 1) IpaBHIIBHO OIIPEIEIIII eI OIBITA;

o 2) BBITIOJHWI pa0bOTy B TIOJIHOM 00beMe ¢ COOJTI0ICHIEM HE0OXOMMOM TTOCIIeI0BATEILHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHHIA;

o 3) caMOCTOSITENNFHO U PaIlOHATHHO BBIOpA M IOATOTOBHII JJIs OTIBITAa HEOOXOAUMOE 000pyI0BaHHE, BCE

OTIBITHI TPOBEJ B YCJIOBUAX U peKUMax, 00ECIeUnBaONINX MOTYYeHHUE PE3YyIbTAaTOB U BBIBOJIOB C HAUOOJbIIEH
TOYHOCTBIO;

. 4) Hay4HO IPaMOTHO, JJOTMYHO OMNucall HaOIroAeHus U c(hOpMYIMPOBAT BHIBOJIBI U3 ONbITa. B
MPEJICTaBICHHOM OTUYETE MPABUIBLHO M aKKYPAaTHO BBIMOJIHUI BCE 3aITUCH, TAOJINIBI, PUCYHKH, Tpa(UKH,
BBIUMCIICHUS U CJIe1all BBIBObI;

° 5) mpoSIBISIET OPraHU3AIMOHHO-TPYAOBBIC YMEHUS (TIOIIEPKUBAET YHCTOTY pab0vero MeCTa M MOPSI0K
Ha CTOJIe, )KOHOMHO MCHOJb3YET PACXOJHbIE MATEPUAJIBI).

o 6) PKCIIEPUMEHT OCYIIECTBIISET MO TUIaHY C YI€TOM TEXHUKH O€30TacHOCTH U MPaBUI PabOTHI C
MaTepuagaMu U 000pyA0BaHUEM.

o OtmMmeTKka «4» CTaBHUTCS, €CJIM YYCHHUK BBITIOJHUAJ TpeOOBaHUsI K omleHKe "5", HO:

o 1. omBIT MPOBOANI B YCIOBHUAX, HE 00€CTIEUUBAIOIINX JOCTATOYHON TOYHOCTU U3MEPEHHIA;

° 2. uiv OBUTO TOMYIIEHO ABA-TPU HEJIOYETA,



o 3. wnu He 6osee OHOM HerpyOoii OMMOKY U OJTHOTO HEJ0YeTa,

L4 4. nm OKCIICPUMCHT IMPOBEACH HE ITOJIHOCTBIO,

L4 5. UM B ONMCaHUU Ha6J'IIO,Z[CHI/II71 M3 OIIbITa JOITYCTHUII HETOYHOCTH, BBIBOJbI CACIIAJI HEIMOJIHBIC.

L4 OtMmeTKa «3» CTaBUTCs, €CJIU YYCHHK:

L4 1. IIPaBHUJIbHO OIIPEACTINII LICJIb OIIBITA, pa60Ty BBIIIOJIHACT IIPABUJIBHO HE MCHEC YEM HAIIOJIOBHHY,

OJTHAKO 00BEM BBITIOJIHEHHOM YaCTH TAKOB, YTO IMO3BOJISET MOTYYUTh MPABUIIBHBIC PE3YIbTATHI H BHIBOIBI 110
OCHOBHBIM, TPUHITUITHAIHLHO BAXKHBIM 33]1a4aM paboThI;

. 2. wim 1o00p 000pyA0BaHuUs, 00OBEKTOB, MATEPHAJIOB, a TAKXKE PaOOTHI 110 HAYAITy OIIBITA ITPOBEI C
MTOMOIIIBIO YYUTEIIS; WM B XOJI€ TPOBEJCHUS OIBITa U U3MEPECHHIA OBLITN JIOMYIIICHBI OIMUOKU B ONMCAHUU
HaOr0IeHNH, (POpPMYyTUPOBaHHH BBIBOJIOB;

. 3. OIBIT IPOBOTUIICS B HEPAIIMOHAIBHBIX YCIOBHUSX, YTO MPUBEIIO K IMOIYYSHHIO PE3YIbTATOB C OONIBIICH
MOTPENIHOCTHIO; WJIM B OTYETE OBLIN JIOMYIICHBI B O0IIEH CII0)KHOCTH HE OoJiee IBYX OMIMOOK (B 3aIUCIX
€IMHHUII, U3MEPCHHSIX, B BRIYUCIICHUAX, TpaduKax, TabIuIax, CXxemax, v T.J1.) He MPUHIIUITHAIBHOTO JIJIsl JAHHON
paboThI XapakTepa, HO MOBJIHSBIIUX Ha PE3yJIbTAT BHITOIHEHHS,

o 4. nomyckaeT rpy0yro ouImoOKy B X0J€ dKCepuMeHTa (B 00bsCHEHUH, B 0(OpMIICHIH paOOTHI, B
COOJTIOICHUH TIPAaBUJI TEXHUKU 0€30IaCHOCTH IpH paboTe ¢ MaTepragaMu U 000pyAOBaHHEM), KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHHIO YUUTEIIS.

o OtmeTka «2» CTaBUTCS, €CIIU YUCHUK:

o 1. He ompeAenI CaMOCTOSTENILHO 1IEJIb OIBITA; BHIIOJHMII PAa0OTY HE MOJHOCTBIO, HE 0T OTOBUII
HYKHOE 000pyJI0BaHH€E U 00BEM BBIITOJIHEHHOHN YacTH pabOThl HE IO3BOJISIET ClIeaTh IPaBUIIbHBIX BHIBO/IOB;
o 2. WM OIBITHI, U3MEPEHUS, BBIYUCIICHNUS, HAOII0ACHUS POU3BOAUIUCH HETIPABUIIBHO;

3. wiu B XoJ1e paboThI U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYEHHBIE B TPEOOBaHUAX
K OLIEHKE «3»

o 4. nomyckaet nBe (1 6osee) TpyObie OMMOKH B XOJI€ SKCTICPUMEHTA, B OOBSICHCHHH, B O)OPMIICHUN
paboThl, B COOMIOACHUN TTPABIII TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ BEIIeCTBAMU U 000pYI0BaHUEM, KOTOPHIE
HE MOYKET HCIPABUTH JAXKE TI0 TPEOOBAHUIO YUUTEIIS.

OHGHK& CaMOCTOATCIIbHBIX MMCbMCHHBIX 1 KOHTPOJBbHBIX pa60T.
OtMeTKa «5» CTAaBUTCs, €CJIM YYCHUK!

o 1. BeIONTHUI paboTy 6e3 OIIMOOK U HEI0UETOB;

o 2) nomyctui He 0oJiee OJTHOTO HEeJl0UeTa.

OTMmeTka «4» CTaBUTCS, €CIM YUEHHUK BBITOJHII pabOTy MOJIHOCTHIO, HO JOMYCTHII B HEM:

o 1. He Gonee oHOM HETPYOOU OMIMOKU M OJHOTO HEA0YETA;

o 2. unu He OoJee MBYX HEJOUYETOB.

OtmeTka «3» CTaBUTCS, €CIIU YYEHUK IIPABUIILHO BBIIIOJHUII HE MeHee 2/3 paboThl WM JTOMYCTHIIL:
o 1. He Gonee BYX TpyObIX OMIKOOK;

° 2. uiu He OoJiee 0THOM TpyOOi U OTHOW HErpyOOil OIITMOKH M OJTHOTO HEJI0UeTa;

o 3. unu He 6os1ee IBYX-TpeX HErpyobIX OLINOOK;

J 4. unu otHOM HerpyOoil OIMOKHU U TPEX HEA0UETOB;

J 5. WK IpU OTCYTCTBUHU OLIMOOK, HO NMPH HATUYMH YETHIPEX-TISATH HE0UYETOB.

OtmMmeTka «2» CTaBUTCS, €CIIN YUCHHK:

J 1. ZOMYCTHIT YMCIIO OMMOOK M HETOYETOB MPEBOCXOIAIIEEe HOPMY, ITPH KOTOPOH MOXKET OBIThH

BBICTAaBJICHA OLICHKA «3 »,
L4 2. UK eciu MPpaBUJIbHO BBIITOJIHUJI MCHEC IMOJIOBUHBI pa6OTBI.



COIEPKXAHHUE NTPOI'PAMMBI

Tema 1. IlepBoHauyajbHbIe XUMHYECKHE NOHATHS (25 yacoB)

XuMHS — HayKa O BEIIECTBaX, X CBOMCTBAX M MpeBpameHusX. [[OHATHE 0 XUMUYECKOM DIIEMEHTE U
¢dopmax ero cymecrsoBanus. [Ipespaimenus semects. Yuctole BeniectBa U cMecH. CriocoObl OUYMCTKU CMECEH.
OTnuure XUMUYECKUX PeaKkuid oT (PU3NUECKUX SABICHHUNA. POJIb XMMHHM B )KU3HU YEJIOBEKA.

ATOMBI U MOJIEKYJIbl. ATOMHO - MOJIEKYJIsipHOE yueHue. [IpocThie U CloKHbIE BellecTBa. XUMUUYECKUMA
3JIEMEHT. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA.

XuMHUYECKasi CHMBOJIMKA. 3HAKU XUMHUYECKUX IEMEHTOB U IIPOUCXOXKICHHUE UX Ha3BaHUH. XUMHUYECKHE
dopmynbsl. Unaexcsl 1 koagdumuenTsl. OTHOCHTENbHAS aTOMHAs M MOJIEKYJISIpHbIe Macchl. Pacuér maccoBoit
J0JIM XMMHYECKOI'0 3JIEMEHTA 110 (JOpMyJie BEIeCTBa.

[onsarue BanenTHOCTH. COCTaBICHNE XUMUUECKUX (DOPMYJI 110 BAJICHTHOCTH. 3aKOH COXPAHEHUSI MACCHI
BEIIECTB, €ro 3HaYeHHue. XUMUYECKUEe YpaBHEHUS. TUIIbI XUMUYECKUX peaKI1i

Monb - enuHUIIA KOIMYeCTBa BemecTBa. MoJsipHas Macca. BeruncieHns 1o XUMUYeCKUM YPaBHEHUSIM.

Jlemoncmpayus

Mopneneit monekyn u aromoB. Kosiekuust caMOpoAHbIX 371EMEHTOB (Ha IpuMepe cepbl). 'opeHne cBeun
Ha Becax C MOIJIOEHUEM IPOIYKTOB ropeHus. Pasnoxxenue manaxura. ['opeHne Maruus.

Jlabopamophvie onvimol

PaccmoTpenue BeniecTs ¢ pa3auuHbIMU (U3NYECKUMU CBOHCTBAMHU.

Paznenenue cmeceil.

XuMHUecKue siBJIeHHs (MPOKaJIMBaHUE MEAHOMN MPOBOJIOKH, B3aUMOAECHCTBHE MeJla C KMCIOTOMN).
Peakium, WILTIOCTPUPYIOIINE OCHOBHBIE TPU3HAKH XapaKTEPHBIX PEAKIIHIA.

3HaKOMCTBO ¢ 0Opa3ljaMM IIPOCTHIX U CIOXKHBIX BemiecTB. OOpa3iibl TUIIMYHBIX METAJIOB U HEMETAJIJIOB.

Ipakmuxym

[TpaBuia TexHUKH 6€30MaCHOCTHU IpHU paboTe B XMMHUUYecKkoM KabuHete. [Ipuémbl oOpatenus ¢ jabopa-
TOPHBIM IITATHBOM CO CIIUPTOBKOM, JJIEKTPOHATPEBATENIEM; U3yUEHHE CTPOCHHUS TUTaMEHH

OuncTKa MOBapeHHOU COIH

Tema 2. Kuciopoa. Oxcuabl, ropeHue. ( 6 4acon)

Kucnopon, ero o0miast xapakTepucTiuka u HaxoxxJeHue B npupoje. [lonydyenne. @usndeckue cBONCTBA
KHCJIOpoJia. XMMUYECKHE CBOWCTBa Kuciopoaa. [Ipumenenne. KpyroBopot kucnopona B nmpupo/ie.

Bo3nayx u ero cocras. 3anuTa aTMOC(HEPHOTO BO3yXa OT 3arps3HEHUSI.

['openue u meanenHoe okucienue. TemnoBon A3heKT XUMHUUECKON peaKIIiH.

Jlemoncmpayus

3HAKOMCTBO C 00pa3iiaMu OKCUIOB, He(hTH, KAMEHHOTO YIJIsl M MMPOIYKTaMH HX NepepaboTKu.
B3auMozeiicTBre pacTBOPOB €KOT0 HAaTpa ¢ XJIOPHBIM kene3oM. [lomydenne, coOupanue u pacrio3HaBaHUE
KHUCJIOPO/JIa.

IIpakmukym

[TonmydyeHue u cBOMCTBA KUCIOPOJA

Tema 3. Boagopox ( 2uaca)

Bomopon, ero o0ras xapakTepucTHKa U HaXoXaeHue B pupoze. [lomyuenue Bogopoaa B 1abopatopuu
U ero pU3NYecKue CBOWCTBA KUCIopoia. XUMHUECKHUEe CBOMCTBa Boopoaa. [IpuMenenue Bogopoaa

Jlemoncmpayus

[Tonydenue, cobupanue u pacro3HaBaHue BOJIOpoia. BoccTaHOBIEHHE METAIIOB BOJIOPOIOM U3 UX
OKCHJIOB.

T ema 4. PactBopsl. Bona. (7 yacos)

PactBopsl. Bona - pactBopurens. PactBopuMocTs BeliecTB B Bojie. MaccoBasi 107151 paCTBOPEHHOTO
BemiecTBa. Bonma. Ananus u cuHaTe3 Boabl. Boga B mpupoje u crocoObl ee ounucTk. OU3nvecKrue 1 XUMHUIECKUE
CBOICTBA BO/IbI.

Jlemoncmpayus



PacTtBopeHue BemecTB ¢ pa3auyHON pacTBOPUMOCTBIO, PACTBOPEHUE BEIIECTB B PA3JIMYHBIX
pactBopureisix. [lomyuenue kpucramion coiieii. PactBopeHne HuTpata aMMoHHMs. B3auMoielicTBue HaTpusi U
KaJIbIIUs C BOJIOM.

Ipakmuxym.

[IpuroroBneHue pacTBOPOB COJIEH € OMPEEIEHHON MacCOBOU J10JIEW PaCTBOPEHHOI'O BEIIECTBA

Tema 5 KosinuecTBeHHbIE OTHOILIEHHUSI B XUMHUH (4 yaca)
3akoH ABoranpo. MomnspHslid 00beM ra3oB. OTHOCHUTEIbHAS ITIOTHOCTD Ta30B. OObEMHBIC OTHOIICHHS
ra30B MMPU XUMHYECKUX PEAKITUIX

Tema 6: OcHOBHBIE KJIaCChI HEOPraHUYeCKUX coefuHeHu. (12 yacos)

Oxcuapl: KIaccu(uKaims, HOMEHKIATypa, CBOWCTBA, MOJIyuYeHHE, IPUMEHEHHUE.

OcHoBanus: knaccudukaiys, HOMEHKIAaTypa, CBOMCTBA, MOJyueHue, npuMeHeHne. Guzndyeckue u
XMMHYECKHE CBOMCTBA OCHOBaHMMU. Peakius HelTpanu3anuu.

Kucnotsr: knaccuduxaiiysi, HOMEHKIaTypa, Gu3nuecKrue U XUMUYECKUE CBOMCTRA.

Conu: xinaccuduKkamms, HOMCHKIIaTypa, CBOWCTBA, oiydeHue. Pu3ndeckne 1 XUMHYECKHUE CBOMCTBA
coJien

['enernueckas cBsA3b MEXKAY OCHOBHBIMM KJIACCAaMU HEOPTAaHUYECKUX COEIMHEHUH.

Jlemoncmpayus

3HAKOMCTBO C 00pa3iaMu OKCHIOB, OCHOBAHUH, KUCIIOT, COJICH. Peakiust HeWTpanu3amnuu B
MIPUCYTCTBUHU UHAMKATOPA. ['eHeTHUecKas CBSI3b MEKy OCHOBHBIMU KJIaCCAMH HEOPTAHMUECKUX COEAUHEHUM.

Jlabopamopnvie onvimol

B3anmopeiicTBrue okcuia MarHusi ¢ KUCI0TaMu

B3anmopnencTBre yriaekuciioro ra3a ¢ U3B€CTKOBOM BOJOM.

[Tony4yeHnue ocaJ kOB HEPACTBOPUMBIX TUAPOKCUAOB U U3yYEHUE UX CBOMCTB.

PacTBOpeHue xene3a u HUHKA B COJITHOM KHUCIIOTE.

BriTecHeHne oqHOroO MeTaia APyruM U3 pacTBOPa COJIH.

Ipakmuxym.

Pemienne skcnepuMeHTANIbHBIX 33124 110 TEME «BaXKHEHIIINE KI1acChl HEOPTaHUYECKUX COETMHEHUI

Tema 7: «Ilepruoauyecknid 3aKOH U NEPUOANYECKAS CHCTEMAa XUMHYECKHUX 3JIEMEHTOB

.. MenaesieeBa. Ctpoenune atoma. (6 yacos)
Knaccudukanms xumudeckux sneMeHToB. AMboTepHbIe coenuHeHus. [leproauyeckuii 3aKoH
J.M.Menpeneesa. [lepuoanueckas Tabnuia XUMUYECKUX SJIEMEHTOB.
Crpoenue atoma. M3otomnbl. CTpoeHHe 3IEeKTPOHHBIX 000104eKk aToMOB. COCTOSIHUE DJIEKTPOHOB B aTOME
3HaueHue nepuoanveckoro 3akona. Kusnp u gestenbHocts .M. Menneneena.
Jlemoncmpayus
Konnekuust caMmopoHbIX 3J1IeMEHTOB. Pa3inuHbie BapuaHThl IEPUOANUECKON cucTeMbl. MoJienb
CTPOCHHUS aToMa

Tewm a8, Xumunueckas cBsizb. CTpoeHHe BelecTBA.
(5 yacoB)

aﬂeKTpOOTpI/IHaTeHI)HOCTB XUMHAYECKHUX d1eMeHTOB. KoBajleHTHAS CBA3E. HOJ'IS[pHaH " HCTIOJIAPpHAaA
KOBaJICHTHas CBsi3b. MloHHAas cBs3b. KpucTammyeckue pererky.

BajieHTHOCTE U cTEeEHb OKUCIICHHUS. HpaBI/IJ'Ia BBIYUCJICHHUS CTCIICHU OKUCIICHUSA 3JICMCHTOB.

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIINH.

Jlemoncmpayus

O06pa3oBaHne HEPACTBOPUMBIX, Fra3000pa3HbIX U MaJIOMOHO3UPYIOIIMUX BemecTB. Moaenu
KPUCTaJUTMIECKUX PEIICTOK KOBAICHTHBIX U HOHHBIX COeMHEHUH. Koekus coemuHeHn sxenesa ¢
pa3IMYHBIMU CTETICHSIMU OKuceHus. ['openue docdopa.



CBojiHas Ta0JIMIIA TTO BHJIaM KOHTPOJISI
Bujabl koHTpOJISI 1 2 3 4 Ton HUroro
4eTBEPTh | YeTBEPTh | YeTBEPTh | YeTBEPTh

AJIMUHUCTPATUBHBIN - - - - - -
KoHTposb 3YHos

KonnyecTBo Im1aHOBBIX 1 1 - 2 4 4
KOHTPOJIbHBIX PadoT

IIpakTrueckas pabota - 3 3 - 6 6

JIabopatopHas pabora - - - - - -
Hpyrux BuaoB padboT - - - - - _
(TecTupoBanuii B popme
EI'D u np.)

OKCKypcHuil - - - - - -

HacnopT KaJCHAAPHO — TEMATUYECCKOI'0 IVIAHUPOBaHUS

YueOHbIi npeamMeT: XuMus

KonngecTBo yacoB B HeZElNo 1o yueOHOMY IUIaHy: 2

Bcero konnuecTBo 4acoB B roay 1o Iuiany: 68

Kunacc (mapannens kmaccoB) 8

VYuurens: 3ydboBa Hatanes MuxaitnosHa

®enepalibHBIN rocy1apCTBEHHBIN 00pa30BaTENbHbIN CTaHJAPT HAYaJIbHOTO 00IEro, OCHOBHOTO 0O0IIETO,
cpenHero (monHoro) obmero oopazoBanus 2010 r. mo Xumuu
[Iporpamma o xkypcey: I'.E.Pyn3zutuca

KonngecTBo 00s3aTenbHBIX KOHTPOJIBHBIX padoT: - 4
KomngecTBo 00s3aTebHBIX TPAKTUYECKUX paboT: - 6
KonngecTBo 00s3aTenbHbIX 1a00PaTOPHBIX



KaJIEH}]apHO- TEMATHYICCKOC INVIAHUPOBAHUE

Xumusg 8 kiace

Ne HaumenoBanue Mara nian | lara
pa3naejia TeMbl U Tema ypoka dakr a/3
KOJIMY€CTBO YaCOB.
1. IlepBoHayabHBIE [Ipenmer xumuu. BemecTBa u §.1
XUMHYECKHe UX CBOMCTBA.
MOHATHA.( 25 1)
2. MeTtoabl NO3HAHUA B XUMHUH. .§2
3. [TpakTuueckast pabota Ne 1 mo §3
teme «[Ipuémpl 6e3onacHoit
paboThl ¢ 000OpYIOBAaHUEM H
BeuiectBamu. CTpoeHue
TJTAMEHHU. »

4, UucTeie BelecTBa 1 CMECH. §.4
5. [Tpaktuyeckas padora Ne 2 o 85
TeMe « OuncTKa 3arps3HEHHON

TTOBAPEHHOM COJIU.)

6. Du3NYECKUEe U XUMUYECKUE . §6
SBJIEHUS. XUMHUUYECKUE
peakuuu. JIab.pabora.

7. ATOMBI, MOJIEKYJIbI U HOHBI. §7
8. BelectBa MOJIEKyYISAPHOTO U §8
HEMOJIEKYJISIPHOTO CTPOCHHUSI.

9. ITpocTele U Cll0KHBIE §9

BEIIECTBA.
10. XHUMHYECKUE DIEMEHTBHI. § 10
11. OtHOCUTENbHAS aTOMHAs § 11
Macca XMMHUYECKHUX JIEMEHTOB.
12. 3HaKU XUMUYECKUX DJIEMEHTOB. § 12
13. 3aKOH IMOCTOSTHCTBA COCTaBa §13
BEIIIECTBA.

14. Xumuyeckue GopMyIbl. § 14
OTHOcUTEbHAS] MOJIEKYIISIPHAS
Macca.

15. Boluncnenus o XuMU4eCcKUM § 15
dbopmynam. Maccoas
DJIEMEHTA B COCTMHEHUH.

16. BaneHTHOCTD XMMHUYECKUX § 16
sneMeHTOB. OmpeeneHue
BaJICHTHOCTH 110 (popMyiam
COCIMHECHU.

17. CocraBieHne XUMHIECKUX § 17
(dbopMyIl IO BaJICHTHOCTH.

18. ATOMHO — MOJIEKYJISIPHOE § 18

yUYEHHeE.




19. 3aKOH COXpaHEHMsI MaCChI § 19
BEIIECTB.
20- XHUMHUYECKUE YPaBHEHUS. § 20
21
22- Tumbl XUMUYECKUX PEAKLIUM. §21
23 Jla6. pabora.
24. OO0omaromuii ypok mo TeMe « ITos. § 1-21
[lepBoHavanbHbIE XUMUYECKHE
TIOHSITHSL.»
25. Kontposnbnas padora Ne 1 mo
TeMe « TIeBOHAYAIbHBIC
XUMHUYECKHE MOHSITHSL.)
26. Kucaopoa. 'openne | Kucnopon, ero oomas §22
(6 vacoB) XapaKkTepUCTUKA, HAXOXKICHUE
B IIPUPOJIC U TIOTYUCHHE.
27. CaoiicTBa KHUCIOpOAA. §23
Jla6.pabora.
28. [Ipumenenue kucnopoa. § 24
KpyroBoport kucnopona B
PUPOJIE.
29. [TpakTuueckas padota Ne 3 o § 25
teMe « Ilommydyenue u cBoiicTBa
KHCIIOPOJIa.»
30. 030H. AIIOTpOIIHS KHCTIOPOIA. § 26
31. Bo3zayx u ero cocras. § 27
32. Bonopona ( 2 yaca) Bomopon, ero obmas § 28,29
XapaKTepUCTHKa, CBONCTBA,
MOJTyYEHHUE ¥ IPUMEHEHHE.
33. [TpakTtuyeckas pabora Ne 4 o § 30
teme « [lomyyenue Bogopoaa u
HCCJIETOBAHHE €r0 CBOICTB.»
34. Bopa. PacTBopsl. (7 Bonma. XumMnueckue cBoMCTBa § 31,32
4acoB) BOJIBI.
35. Bopa — pacTtBopuTens. § 33
PacTtBopbI.
36. MaccoBast nons § 34
pacTBOPEHHOTO BEMIECTBA.
37. Pemenue 3amau Ha § 34
HaX0KJECHUE MacCCOBOU JTIOIH
pacTBOPEHHOTO BEIIECTBA.
38. [TpakTueckass padota Ne 5 o § 35
Tteme « [IpurotoBnenue
pacTBopa ¢ ONpeaeIEHHON
JI0JIEW paCTBOPEHHOTO
BEIIIECTBA.»
39. OObo1maronuii ypok mo TeMam « §22-35
Kucnopon. Bogopona. Bona.
PactBopBL.»
40. Kontponbnast pabora Ne 2 mo

temaM « Kucnopoz. Bonopos.
Bona. PacTtBopbl.»




41.

KoaunuyecTBeHHbIE
OTHOLIECHHA B XUMHH.
(549)

KonuuecTBo BemectBa. Moiib
Momnsipnas macca.

§ 36

42.

Brrancnenus c
HCITOIB30BAHUEM TTOHITHH «
KOJWYECTBA BEIIECTBA» U «
MOJISIpHAsI Maccay.

§ 37

43.

3akoH ABoraapo. MomisipHbIi
00BEM razos.

§ 38

44,

OO0BEMHBIE OTHOIIICHHS ra30B
IMpU XUMHUYCCKUX PCAKIIHAX.

§ 39

45.

Pemenne 3aJa4 110 TEME «
KOJIMYCCTBCHHBIC OTHOUICHUSA B
XHUMHUN.»

46.

Ba:kHeiinme Kjaaccobl
HEOPraHu4YecKux
coennHeHuii.( 12 4)

OKCH/IEL

47.

I'mapoxkcunpl. OCHOBaHMS.

48.

XUMHYECKHE CBOMCTBA
ocHoBaHui. JIab. pabora.

49.

AMdoTepHbIe OKCHUIBI U
rusipokcubl. JIab. padota.

50.

Kucnotsl.

51.

XUMHYECKHE CBOUCTBA KUCIOT.
JIaG. pabora.

52.

Comnn.

53.

XUMHYECKHE CBOMCTBA COJIEH.

54,

[TpakTuyeckas padora Ne 6 o
TEME « pPeleHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 110
BAKHEHILINM KJIaccaMm
HEOPraHUYECKUX
COCTMHEHUM. »

55.

Pemenue 3a1a4 u ynpaxxHeHun
10 TeMe « BaykHenIme Kiracchl
HEOPraHUYECKUX COCIUHEHUI»

[Tos. §40-48

56.

O0600maromuii ypok 1mo TeMe «
Baxxneiinine kiaccel
HEOPTaHUYECKHUX
COCJIMHEHU. »

ITos. §40-48

S7.

KonTponbnas padorta Ne 3 o
TeMme « Baxkneime Kiaccol
HEOPraHUYECKUX
COCIUHEHUN. »

58.

Iepuoauveckuii
3aKOH U CTPOeHHEe
aroma.(64)

Knaccudukanmst xumuaeckux
AJIEMEHTOB.

§ 49

59.

Ilepnonnueckuit 3akox JI.1.
Meunneneesna.

§ 50

60.

[Tepuoandeckas Tabnuia
XUMHUYECKHUX 3JIEMEHTOB.

§51




61. CrtpoeHue aToma. § 52
62. Pacnipenenenue 31eKTpOHOB 110 §53
YHEPreTHYECKUM YPOBHSIM.
63. 3HavYeHHE MEPUOTNIECCKOTO § 54
3aKOHa.
64. Crtpoenue BemecTBa. | DJIEKTPOOTPUILIATEILHOCTD § 55
XumMuYecKkas CBs3b.( | XUMHUYECKHX DJIEMEHTOB.
5 v4)
65. OCHOBHBIE BUILI XUMHUYECKON § 56
CBSI3H.
66. CTerneHb OKUCICHHUS. § 57
67. O600manmui ypok mo TeMmam
« Ileprognueckuii 3aKoH. [Tos. §49-57
CtpoeHue BelecTna.»
68. KonTponbnas padota Ne 4 o
TeMa « lleproguyecknii 3aKoH.
CtpoeHue BelIecTBa.»
69- Pe3epBHOE Bpemst

70




Bexomocthb 0 npoxoskaenun padodeii NporpaMMsbl 110 YeTBEPTAM

[Ipenmer  Xumwus
VYuutens  3yboBa Hatanbs MuxaitioBHa
Knac | [Ipenm | Yaco | ®@aktuyec | Bomonnen | Kontpons | Ilpaktuueck | Jlaboparopu | Koppekrupo
c eT BIIO | KA ue BIX padoT ux pabot BIX padoT BKa
IUIaH | TIPOBEIEH IporpamMm ®dakr. / 110 TIaHy ®dakr. / 110 1IaHy IPOrPaMMBI
y 0 BI @axr. / 1o miaHy




IMosicHUTEILHAS 3aIICKA.

Oo0mas xapakTepucTHKA y4eOHOr0 mpeaMeTa

B conepikanun JaHHOTO Kypca MpeICcTaBIeHbl OCHOBOMOIATAI0IINE TEOPETUYECKUE CBEICHUS TI0
XUMUH, BKIIFOYAOIIKE U3YUCHHE COCTAaBa U CTPOCHUS BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHUS,
HCClIeIOBaHNE 3aKOHOMEPHOCTEN XUMUYECKUX TTPEBPAIIEHUNA U MyTel yIIpaBiIeHUsS UMH B LIETIAX
MOJIYYECHHSI BEIIECTB, MATEPUAIIOB, SHEPTUU.

Coneprkanue y4eOHOTO MPeIMEeTa BKIFOYAST CBEICHUS O HEOPTaHUYCCKHUX BEIIECTBAX, UX
CTPOEHHUH U CBOMCTBAX, a TAKKE XMMHUUYECKHUX MPOoleccax, MPOTEKAIOIIUX B OKPYKAIOIIEM MUPE.
HaubGonee cioxHble 3neMeHTh DyHIaMEHTATLHOTO pa COJICpKaHUS 00IIero o0pa3oBaHus 0 XUMUH,
TaKue, Kak OCHOBBI OPraHUYECKOM U MPOMBIIINIEHHON XUMUU, IEPEHECEHBI B MTPOrPaMMy CpeIHEH
(TroJTHOI#1) 001IIe00pa30BaATEIHLHOM IIIKOJIBI.

TeopeTnyueckyro OCHOBY U3yUYE€HUSI HEOPTaHUYECKOW XMMUHU COCTaBIISIET aTOMHO-MOJIEKYJIIPHOE
y4yeHue, nepuoandeckuii 3akon .M. MenneneeBa ¢ KpaTKMMHU CBEICHUSIMUA O CTPOCHUM aTOMOB, BUIaX
XUMUYECKOH CBSI3H, 3aKOHOMEPHOCTSIX MPOTEKAHUU XUMUYECKUX PEaKLUil.

B u3ydenuu Kypca 3HaUMTEIbHA POJIb OTBOJUTCS XUMUUYECKOMY 3KCIIEPUMEHTY: TPOBEACHUIO
MPAKTHYECKUX U JTA0OPATOPHBIX PA0OT U ONMMCAHHUIO MX PE3YJIbTATOB; COOIOICHHUIO HOPM U MPaBUII
MOBEJICHUS B XUMHUYECKHX JIA00PaTOPHUSX.

Lesn o0ydenus ¢ yuerom cneuupuku yuedHOro npeamera
OcCHOBHbIE Henu N3yueHus
XMMHH HalPaBJICHbL:

o Ha 0cBoeHUe 8axcHeuuux 3nanull 00 OCHOBHEIX MOHATHSIX U 3aKOHAX XUMHUH,
XUMHUYECKOM CUMBOJINKE;
o Ha 081d0eHUe YMeHUAMY HaONIOIaTh XUMUIECKHE SBIICHHS, TPOBOINTh

XUMHAYECKUH 3KCIIEPUMEHT, IPOU3BOIUTH PACUETHI HA OCHOBE XMMUYECKUX (HOPMYIT BEIIECTB U
YPABHEHUI XUMHUECKUX PEAKLINI;

. Ha paseumue MO3HABATEIILHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B
npolecce MPOBEACHUS XUMUYECKOT0 SKCIIEPUMEHTA, CAMOCTOSITEIBHOIO MPUOOPETeHNs 3HAHUH B
COOTBETCTBHHU C BO3HUKAIOIUMH KU3HEHHBIMH MTOTPEOHOCTIMHU;

o Ha eocnumaHue OTHOIICHUA K XUMHU KaK K OTHOMY U3 Q)YHI[aMeHTaJ'IBHbIX
KOMIIOHCHTOB €CTCCTBO3HAHUSA U BJIEMCHTY OGH.IG‘IGJIOBe‘IeCKOﬁ KYJIBbTYPBI;
. Ha npumerneHue noiy4eHHblx 3HaHuu uyM@Huﬁ JJIsL 0€30I1aCHOr0 UCIOJIH30BAHUS

BCIIECTB U MAaTCPUAJIOB B 6BITy, CEILCKOM XO3SMCTBE U Ha MIPON3BOJACTBE, PCHICHUA
IMMPAKTUYCCKUX 3a71a4 B HOBCGZ[HGBHOﬁ KNU3HU, IPEAYTIPEIKACHUA HBJ'IeHI/II\/’I, HAHOCAIINX BPEa
3A0POBBIO UCIIOBCKA U OKPYIKAKOIICC CPLCIIC.

3agauu o0ydeHus.

OnHo¥i U3 BayKHEHMIINX 3aa4 OCHOBHOTO 00ILero oOpa3oBaHUsI SBJISIETCS MOATOTOBKA
00yyaromuxcsi K 0CO3HAHHOMY M OTBETCTBEHHOMY BHIOOPY >KM3HEHHOTO M IPO(eCCHOHATBFHOTO ITYTH.
O6yT-IaIOHII/IeC$I JOOJIKHBI HAYUUTHCA CaMOCTOATEIIbHO CTAaBUTh LEJIN U ONPCACIIATh NYTH UX TOCTHXXCHUA,
MCIIOJIB30BaTh NPUOOPETEHHBIN B IIKOJIE OTBIT B PEAbHON JKHU3HH, 32 PaMKaMH y4eOHOTo mpoliecca.

XuMusl KaKk yueOHBIH peIMET BHOCUT CYILIECTBEHHBIN BKJIAJ B BOCIIMTAHUE U Pa3BUTHE
o6y11a101111/1xcs1; OHa IIpr3BaHa BOOPYXUTb UX OCHOBAMH XUMHNYCCKHUX 3HaHHI71, HCO6XOJII/IMI)IX I
HOBCCHHeBHOﬁ KHU3HU, 3aJI0KUTh Q)yHHaMeHT JJIA ﬂaHBHeﬁHIeFO COBECPIICHCTBOBAHUSA OTHUX 3HaHI/II>’I, a
TaKXe CIoCOOCTBOBATH O€30IIaCHOMY MOBEJCHHUIO B OKPY>KaIOLIEH cpesie M OepeKHOMY OTHOIIEHHUIO K
Hel. Pa3BuTHe mo3HaBaTeIbHBIX HUHTEPECOB B MPOLUECCE CAMOCTOATEIILHOT'O HpI/IO6peTeHI/I$I XUMHNYECCKUX
3HAHUM U UCTIOJIB30BaHHUE Ppa3INYHbIX UCTOYHUKOB I/IH(I)OpMaHI/H/I, B TOM YHMCJI€ KOMIIBIOTCPHBIX.

Bocnuranue yoexx1eHHOCTH B IO3UTHBHOM POJIM XUMHH B )KU3HU COBPEMEHHOTO OOIIECTBA,
HEOOXOTUMOCTH XUMHUUYECKH IPaMOTHOTO OTHOIIEHHSI K CBOEMY 3[I0POBBIO U OKpY’KalolIel cpere.

I[nanmpyemble pe3yJbTaThl H3yUYeHHS YIeOHOT0 IpeaMeTa
IpeameTHbIMuU pe3yabTaTaMu ocBocHUs OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHMsI SIBISTFOTCSI:



(dbopMupoBaHHE MTEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX ITPEACTABICHUH O BEIECTBAX, UX
IPEBPALICHUSX U IPAKTUYECKOM NIPUMEHEHUH; OBJIaJICHUE IOHATUIHBIM allapaToM U CUMBOJIMYECKUM
S3BIKOM XMMHUH O CO3HAHUE OOBEKTUBHO 3HAYMMOCTH OCHOB XUMHUYECKOH HayKH Kak 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUIECKUX IIPEBPALCHUH OPraHUYECKUX U HEOPraHUUECKUX BEILECTB
KaK OCHOBBI MHOTHX SIBJICHHH KHBOH M HEXKHBOU MIPUPOIBI; YTITyOJIeHHE TIPEICTaBICHUH O
MaTepHaJbHOM €AMHCTBE MHPA;

OBJIa/ICHUE OCHOBAMH XUMHYECKOH IPaMOTHOCTH: CIOCOOHOCTBIO aHATTM3UPOBATh H 0OBEKTUBHO
OLICHUBATh )KU3HEHHbIE CUTYalllH, CBA3aHHbBIC C XUMHUEH, HABBIKAMH O€30I1aCHOr0 O0paIeHHs C
BEIIECTBAMH, HCIIOIb3YEMBIMH B IOBCEAHEBHOM JKM3HU; YMEHUEM aHATM3UPOBATh U IUIAHUPOBATH
9KOJIOTHUECKH Oe30I1acHOE MOBEJCHUE B LIENAX COCPEKEHUS 30POBbSI H OKpY>Karolleil cpe/sl;
(dbopMHUpOBaHNE YMEHUH yCTaHABIMBATE CBSI3H MEXIYy PEalbHO HAOII0aeMbIMU XUMUUECKUMHU
SBJICHUSIMH U IIPOLIECCAMH, IIPOUCXOISIIIUMHI B MUKPOMHUPE, OOBSCHITH IPUYUHBI MHOT000pa3ust
BEIIECTB, 3aBUCIMOCTD UX CBOMCTB OT COCTaBa U CTPOCHUSI, & TAK)KE 3aBUCUMOCTD TPUMEHEHUS BEILIECTB
OT MX CBOICTB;

NpHOOPETEHHS OIIBITA UCIIOIb30BAHMS PA3JIMUHBIX METOJOB U3YUCHHUS BELIECTB; HAOMIOACHHUS 32 UX
IMpEeBpaAlICHUAMU IIPU TPOBEACHNH HECCIIOKHBIX XUMUYCCKUX SKCIICPUMCHTOB € UCIIOJIb30BAHUEM
71a00pPaTOPHOr0 000PYAOBAHUS U TPUOOPOB;

YMEHHUE OKa3bIBaTh MEPBYIO IIOMOIIb IPU OTPABICHUSX, 0XKOTaxX U IPYruX TpaBMax, CBI3aHHBIX C
BEIIECTBAMU M JTa00OPaTOPHBEIM 000pyI0BaHUEM;

OBJIAJICHUE MTPHEMaMH pabOThI ¢ HHPOPMAIIMEe XUMMUYECKOTO COJICPIKAHUS, TPEICTABICHHOM B Pa3HO
¢dopme (B Bue TekcTa, GopMyi, TpadUKoOB, TAOMHYHBIX JaHHBIX, CXeM, poTorpaduii u ap.)

CO3J1aHHE OCHOBBI U1l (POPMHUPOBAHUS UHTEPECA K PACLIIMPEHUIO U YTIYOJCHUIO XUMUUECKUX 3HAHUN U
BBIOOpa XMMHUH KaK MPO(UILHOTO TPeIMETa NPU MEePEeX0o/ie Ha CTYNEHb CPeTHETo (TI0JIHOT0) 00IIero
o0pa3oBaHWMs, a B TATBHEUIIIEM U B KadecTBe cepbl CBOE MPOPECCHOHATEHON eI TeThHOCTH;
(dbopMHUpOBaHHE NPEACTaBICHUH O 3HAUEHUH XMMUYECKOH HAYKU B PEILICHUH COBPEMEHHBIX
J3KOJIOTHYECKUX HpO6JICM, B TOM YMCJI€ B IIPCAOTBPAICHUN TCXHOTCHHBIX U S3KOJIOT'MYECKUX KaTaCTpO(b.

BrinycKHMK HAYyYHTCS:

* OCHOBaM peaH3alliy MPOEKTHO-NCCIIEA0BATEIbCKOMN NeSTEIbHOCTH;

* IPOBOJUTH HAOJIOJICHHE U DKCIIEPUMEHT I10JT PYKOBOJICTBOM YUHTEIS;

* OCYILIECCTBIIATH PACIIMPEHHBINA TTOUCK HH(POPMAIINH C UCIIOB30BAHUEM PECYPCOB OUOIMOTEK U
WurepHera;

* CO371aBaTh U MPe0OPa30BBIBATH MOJICTH M CXEMBbI [Tl PELICHUS 3a/1a4;

* OCYIIECTBIIATH BBIOOp HanboJiee 3h(HEeKTUBHBIX CIIOCOOOB PEIICHUS 33]]a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHIA,

* JIaBaTh OIPEICIICHHE TIOHATHSIM;

® YCTaHaBJIMUBATH MPUYINHHO-CIICACTBCHHBIC CBA3U,

* OCYIIECTBIIATH JJOTMUYECKYIO OMEPAIHIO YCTAHOBJICHHUS POJIOBUAOBBIX OTHOIICHHH, OTPAHUYCHHUE
TIOHSATHSI,

* 000011aTh MOHATHS — OCYIIECTBIISATh JIOTMYECKYIO OIEPALIUIO MIEPEX0/ia OT BUIOBBIX IIPHU3HAKOB K
POIOBOMY IMOHSTHIO, OT IOHSATHSI C MEHBIITHM 00BEMOM K IMOHSATHIO C OOJIBIIUM 00BEMOM;

* OCYILICCTBIIATH CPABHEHHE, CEPHAITUIO U KIACCU(PUKAITUIO, CAMOCTOATEIILHO BHIOUPAs OCHOBAHUS U
KPUTEPHUH JIJIs1 YKa3aHHBIX JJOTUYECKUX OIEpaliuii;

* CTPOUTD KJITACCU(PHUKAIIUIO HA OCHOBE TMXOTOMHYECKOTO JIe/ICHHs (HAa OCHOBE OTPHIIAHUS);

* CTPOUTB JIOTHYECKOE PACCYIK/ICHHE, BKIFOYAOIIEe YCTAaHOBJICHHE IPHYMHHO-CIICACTBEHHBIX CBSI3EH;
* OOBSICHSTH ABJICHUSA, IIPOLICCCHI, CBA3U U OTHOUICHUS, BBIABIIACMBIC B XOA€ UCCIICIOBAHMA;

* OCHOBaM 03HAKOMHTEJIBHOT0, H3YYAaIOIIEr0, YCBAUBAIOIIETO U MOUCKOBOTO YTCHHS;

* CTPYKTYPUPOBATh TEKCTHI, BKIOYAs YMEHHE BBIJCIATH TJIABHOE M BTOPOCTEIICHHOE, TTIABHYIO U0
TEKCTA, BBICTPAUBATD MOCIICAOBATCIBHOCTD OMTUCHIBAGMBIX COOBITHH;

* paboTaTh ¢ MeTapopamMu — MOHUMATh MIEPEHOCHBIA CMBICI BBRIPAXEHHA, TOHUMATh U yIIOTPEOIATh
000POTHI peuH, MOCTPOSHHBIE HAa CKPBITOM YIOJ00JICHIH, 00pa3HOM COJIMIKEHUH CIIOB.

* UCMOJIb30BaTh Pa3InYHbIC MPUEMBI TOKCKa HHGOopMannu B THTepHETe, MOUCKOBBIE CEPBUCHI, CTPOUTH
3arpockl ISl MOUCKa MHQOPMAIIUU B aHATTM3UPOBATh PE3yJIbTAThI TIOUCKA;

* HCTIOJIB30BaTh MPUEMBI TIOMCKA HHPOPMAITUH Ha IEPCOHATBHOM KOMITBIOTEPE, B UHPOPMAITHOHHON
cpeie yupexkIeHus U B 00pa30BaTeIbHOM IPOCTPAHCTBE;

* UCTOJIb30BaTh Pa3InUYHbIC ONOIHOTEUHBIC, B TOM YHCIIE SJICKTPOHHBIC, KATAIOTH TS TIOUCKA
HEOOXOIMMBIX KHHT,



* ICKaTh WH(GOPMAIHIO B pa3IMYHBIX 0a3ax TaHHBIX, CO3[ABATh U 3aMOMHATH 0a3bl TaHHBIX, B YACTHOCTH
WCTIOJIb30BaTh Pa3IMIHBIC OIPEIEITUTEINH;

* hopmMupoBath co6cTBEeHHOE HHPOPMALTHOHHOE MMPOCTPAHCTBO: CO3/IaBaTh CUCTEMBI MAIOK U pa3MeIlaTh
B HUX HY)KHBIC HH(OPMAIIMOHHBIC UCTOYHHKH, pa3MmemaTsh napopmanuto B UaTepHETE.

* IJIAHUPOBAThH U BHIMIONHATH y4eOHOE HCCIIEeIOBAaHNE U YIEOHBIH MPOEKT, HCIIONIb3Ys 000pyI0BaHHE,
MOJIEJIH, METOBI ¥ TIPUEMBI, aJIEKBaTHBIE UCCIIEAYEMO TpobeMe;

* BEIOMPATH M UCTIONIB30BATh METO/IBI, PEIEBAHTHBIE PACCMATPHUBAEMON MPOOIIEME;

* PacTIO3HABATH M CTABUTH BOIIPOCHI, OTBETHI HA KOTOPBIE MOT'YT OBITh MTOTyY€HBI TyTEM HAYIHOTO
WCCIIEIOBAaHNS, OTOMPATh aIeKBaTHBIE METOBI UCCIIEAOBAHMS, (POPMYIHPOBATH BHITEKAIOIINE U3
WCCJICJIOBAHUS BBIBO/IBL;

* HCITOJIb30BaTh TAKME MaTEMAaTHYCCKUE METO/IbI U TPUEMBI, KaK a0CTPaKIUs U HJICAIN3AIINS,
JTIOKA3aTeNbCTBO, J0KA3aTeIhCTBO OT MPOTHUBHOTO, IOKA3aTEIbCTBO 110 aHAJIOTHH, OIIPOBEPIKEHNE,
KOHTPIIPUMEP, HHAYKTUBHBIC U JCTyKTHUBHBIC PACCYXICHUS, TIOCTPOCHHUE U HCIIOJIHCHUE aliTOPUTMA;

* MCTOJIB30BaTh TAKUE ECTECTBEHHO-HAYYHbIE METOABI U IPUEMBI, KaKk HaOII0IeHHE, TOCTAHOBKA
MPOOJIEMBI, BHIIBIKEHHE «XOPOIIIEH TUTIOTE3bI», SKCIIEPUMEHT, MOJIEIMPOBAHNE, HCITOIE30BaHUE
MaTeMaTHYECKUX MOJIENIeH, TEOpeTHIecKoe 0OOCHOBAHKE, YCTAHOBIIEHHIE TPAHUI] IPUMEHHUMOCTH
MOJICIIN/ TEOPHUH;

* MCITOJIE30BaTh HEKOTOPHIE METOIBI TTONYUYESHIS 3HAHUN, XapaKTePHBIE IS COIUANBHBIX U HCTOPUIECKIX
HayK: IIOCTAHOBKA MTPOOIIEMBI, OIIPOCHI, OTIHCAHHUE, CPABHUTEIIHPHOE HCTOPUIECKOE OITMCAHHE,
00BsACHCHHE, UCTIOIB30BAHNE CTATUCTHYCCKUX JTAHHBIX, HHTEPIpETaIus (paKkToB;

* SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pEHHS, HCIIOIB30BATh S3BIKOBBIE CPEJICTBA, a/ICKBATHBIE
o0cyxmaemMoii mpodiaeme;

* oTyIMYaTh (DAKTHI OT CYXKICHUIN, MHCHUI U OIICHOK, KPUTUYCCKH OTHOCUTHCS K CY)KICHUSIM, MHEHHSIM,
OLIEHKaM, PEKOHCTPYHPOBATh NX OCHOBAHHS;

* BHJIETh 1 KOMMEHTHPOBATH CBS3b HAYYHOTO 3HAHUS U IIEHHOCTHBIX YCTAHOBOK, MOPAIIBHBIX CYXICHUN
TIPH MTOTyYeHUH, PACTIPOCTPAHEHUH ¥ IPUMEHEHNN HAYIHOTO 3HAHMSL.

* OIUCHIBATh CBOMCTBA TBEPBIX, KHUIKHUX, Ta3000pa3HbIX BEIIECTB, BRI X CYIIECCTBCHHBIC
MPU3HAKHY;

* XapaKTEepPU30BaTh BEUIECTBA M0 COCTABY, CTPOSHUIO M CBOICTBAM, yCTAaHABIMBATH TPUYNHHO-
CJICJICTBEHHBIC CBSI3U MEX/Y JaHHBIMH XapaKTePUCTUKAMU BEIIECTBA;

* PACKpPBIBATh CMBICJI OCHOBHBIX XUMHUECKUX IMOHATHH «aTOM», «MOJIEKYJIay», «XUMUUYCCKHUN DJIEMEHTY,
«IIPOCTOE BEIECTBOY, «CIOKHOE BEUIECTBOY, «BAJIEHTHOCTHY, HCIIONIB3YS 3HAKOBYIO CHCTEMY XHMHU;

* M300paXkaTh COCTAB MPOCTEHIIINX BEMIECTB C TOMOIIBI0 XUMHUECKUX (DOPMYII U CYIITHOCTh XUMHUIECKHUX
peakyii ¢ MOMOIIBIO XUMUYECKUX YPaBHEHUI;

* BBIYHCIISITH OTHOCHUTENEHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB, a TAKKE MACCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa B COSAMHEHUSAX JUISI OIICHKH MX MPAKTUYECKON 3HAYUMOCTH;

* CPaBHHUBATH I10 COCTaBY OKCHUJBI, OCHOBAaHUS, KUCIIOTHI, COJIH;

* KJIacCU(UIIPOBATH OKCUJIBI U OCHOBAHHUS MO0 CBOWCTBAM, KHCIIOTBI M COJIH IO COCTABY;

* OMUCHIBATH COCTaB, CBONCTBA U 3HAYEHHE (B MPUPOJIE U IPAKTUIECKON JACATEITHPHOCTH YEIIOBEKA)
MPOCTHIX BELIECTB — KHUCJIOPOJIa M BOJIOPO/IA;

* 1aBaTh CPABHUTEIIbHYIO XapaKTePUCTUKY XUMHUYCCKHX DJIEMECHTOB U BaXKHEHIIIMX COSAMHEHUIH
€CTECTBEHHBIX CEMEUCTB MIEJTOYHBIX METAIJIOB U TaJIOTCHOB;

* MMOJIB30BATHCS JTA0OPATOPHEIM 00OPYJI0BAaHUEM M XUMHYECKOH MOCYI0M;

* POBOJIUTH HECIIOKHBIE XUMHUCCKUE OIBITHI M HAOJIIOICHHS 32 NU3MEHEHUSAMHU CBOWCTB BEILIECTB B
MIPOIIECCE UX MPEBPAICHHIA; COONIOIATh PaBUIIa TEXHUKH O€301TaCHOCTH TPY NIPOBEICHUN HAOIFOICHUH
U OITBITOB;

* pa3IM4aTh SKCIEPUMEHTAILHO KUCIIOTHI U MEIOYH, MOJIb3YsICh HHIAMKATOPAMHE; 0CO3HABAThH
HE00X0AMMOCTh COOII0IeH ST Mep 0€30IMaCHOCTH MpH OOPAIICHUH ¢ KUCIOTaMH | IIEJI0YaMHU.

* OMPEIENATh TPUHAIC)KHOCTh HEOPTaHMUYECKUX BEIIECTB K OJHOMY U3 U3YYEHHBIX KJIaCCOB/TPYIIIL:
METAJUTBI U HEMETAILTBI, OKCHJIbI, OCHOBAHHUSI, KHCIIOTHI, COJIH;

* COCTaBJIATH POPMYIIBI BEIIECTB MO UX HA3BAHUSIM;

* OMPEIENATh BAJICHTHOCTh U CTENICHb OKUCICHHS JIEMEHTOB B BEIIECTBAX;

BbInmycKHUK MOJTYyYHT BO3MOKHOCTh HAYYHThHCH:

*0CO3HABaTh 3HAUEHUE TEOPETUUECKUX 3HAHUN IS MPAKTUIECKON AesITeThHOCTH YEI0BEKa;

* OMUCHIBATh M3yUEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

* PUMCHSITH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOAMYECKON CUCTEMBI XUMUYECKHUX 3JICMCHTOB JIJIS
00BSCHEHHS U TIPEJBUACHUS CBOWCTB KOHKPETHBIX BEIIECTB;



* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPE/ICTBOM YIITyOJICHUS 3HAHUI 00 HCTOPUH
CTaHOBJICHHSI XUMIUECKON HAyKH, €€ OCHOBHBIX MTOHITHH, TIEPHOINIECKOTO 3aKOHA KaK OJJHOTO U3
BaXHCHIIINX 3aKOHOB MPUPOJIBI, 3 TAKKE O COBPEMEHHBIX JIOCTIKEHUSX HAYKH U TEXHUKHU.

* COCTABJIATh MOJICKYJISIPHBIC U MTOJTHBIC MOHHBIC YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH MIPUMEPHI PEAKITHH, MOATBEPKIAIOIINX CYIIIECTBOBAHNE B3AMMOCBSI3N MEX/Ty OCHOBHBIMH
KJIACCAMH HEOPTaHWYIECKIX BEIIECTB;

* POTHO3UPOBATH PE3yJIbTATHI BO3ICHCTBUS PA3IUYHBIX ()aKTOPOB Ha U3MEHEHHE CKOPOCTH XUMHUYECKOM
peaxIum;

* IPOTHO3UPOBATH PE3YIBTATHI BO3ICHCTBUS PA3TUIHBIX ()aKTOPOB HA CMEIIEHHE XUMIIECKOTO
paBHOBECHSL.

* IPOTHO3UPOBATH XMMUUECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* POTHO3MPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBISATH OKACIUTEIHHBIE FITH BOCCTAHOBUTEIIBHEIE
CBOMCTBA C yU4ETOM CTETICHENW OKUCICHUS JIEMEHTOB, BXOJSIINX B €r0 COCTAaB;

* BBISIBJISITH CYIIICCTBOBAHUE T€HETUYECKON B3aUMOCBSI3U MEX/Ty BEIIECTBAMU B PSIIY: IIPOCTOE BEIIECTBO
— OKCHJ — THIIPOKCH] — COIIb;

* XapaKTepHU30BaTh 0COOBIC CBOMCTBA KOHIICHTPHUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT;

* IPUBOJIUTH IPUMEPHI YPABHEHUH pEaKIHii, JISKAIIUX B OCHOBE POMBIIIIIEHHBIX CIIOCOO0B MOTYyYSHHS
aMMuaKa, CepHON KUCIIOTHI, YyTyYHA U CTaIIH;

* OMMUCHIBATH PUBNIECKIE U XUMUIECKHE MTPOIECCHI, SIBIISIONIUECS YaCThIO KPYTOBOPOTA BEIIECTB B
TIPUPOIE;

¢ OpraHrU30BbIBATh, ITPOBOAUTH YUHCHUUCCKUC MMPOCKTHI IO UCCIICTOBAHUTIO CBOICTB BC€IICCTB, UMCIOIINX
BaXHOE TIPAKTHYECKOE 3HAUCHNE.

* rPaMOTHO O0OpAIIAThCsI C BEIIECTBAMU B MIOBCEAHCBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOJUMOCTh COOJIOICHHS TPABIJI IKOJIOTHYECKU 0€30I1aCHOIO MOBEICHUS B
OKpY>Karollel MPUPOAHOU CPEnE;

* IOHUMATH CMBICT ¥ HEOOXOANMOCTH COOIIOACHUS MPEITUCAHAN, TIPEJIaraeMbIX B HHCTPYKIIHAX 110
WCIIOJIb30BaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHU U JIP.;

¢ UCITIOJIb30BaTh HpI/IO6peTéHHBIe KJIFOUEBBIC KOMIICTCHTHOCTHU IIPH BBINTOJIHECHUU UCCIICA0OBATCIIBCKUX
MIPOEKTOB 110 U3YYEHHUIO CBOHCTB, CITOCOOOB MOITyUSHUS W PACITIO3HABAHUS BEIIIECTB;

® pa3BUBaTb KOMMYHUKATUBHYIO KOMIIETCHTHOCTb, UCIIOJIB3YA CPEACTBA yCTHOﬁ U TTNCbMEHHOM
KOMMYHHKAIIUH ITPH pabOTe ¢ TEKCTaMH yueOHUKA U JIOTIOIHUTEIIHHOM JTUTEpaTypo, CIPaBOYHBIMH
Ta0JIMIIaMU, TTPOSBIISITH TOTOBHOCTh K YBAKEHUIO MHON TOYKH 3pEHUS TIPU 00CYXKICHUHU PE3yJIbTATOB
BEITIOJTHEHHOH paboTHI;

* O6T>CKTI/IBHO OILICHUBATH I/IH(l)OpMaIH/IIO 0 BCHICCTBAX U XUMHWYCCKUX ITPONCCCAX, KPUTHUIYCCKHU
OTHOCHTBCS K TICEBIOHAYYHOW HHPOPMAITNH, HETOOPOCOBECTHOHN peKilaMe, Kacatolleicst HCIOTb30BaHM
Pa3IMYHBIX BEIECTB.

MeTanpeaMeTHBIMH pe3yJibTaTaMH OCBOCHHUSI OCHOBHOM 00pa30BaTeIIbHOM MPOrpaMMbl OCHOBHOTO
0011ero o0pazoBaHUs SBISIOTCS:

OBJIAJICHUE HABBIKAMM CaMOCTOSTEJILHOTO MPHOOPETCHUS HOBBIX 3HAHUMN, OPraHu3aIlui yaeOHO!
JICATEIIbHOCTH, TIOUCKA CPEACTB €€ OCYIIECTRICHUS;

YMEHHE TUTAHUPOBATh YT JTOCTHXKEHUSI [IeJIe HA OCHOBE CaMOCTOSTEIILHOTO aHAIIN3a YCIOBUH U
CPEJICTB UX JOCTIDKEHUS, BELICSAThH allbTePHATUBHBIE CIIOCOOBI JOCTIKEHUS 1IeIT U BEIOUpaTh Haubosee
3¢ GEKTUBHBIN CTIOCO0, OCYIIECTBIIATH TO3HABATEIbHYIO PEQIIECKCHIO B OTHOLICHUH JISHCTBUI 11O
pEIIeHUI0 YYeOHBIX U MO3HABATENBHBIX 3a7a4.

YMEHHE TOHUMATh TIPOOJIEMY, CTaBUThH BOTIPOCHI, BEIIBUTAThH TUTIOTE3Y, IaBaTh ONPEICIICHUE TIOHSATHIM,
KJIACCU(PUIIMPOBATDH, CTPYKTYPHUPOBATh MaTepHall, IPOBOIUTh IKCIIEPUMEHTHI, APr'yMEHTHPOBATh
COOCTBEHHYIO MO3UIIMIO, HDOPMYJIMPOBATH BHIBOBI U 3aKTFOUCHUS;

YMEHHE COOTHOCHUThH CBOU JCHUCTBUS C IJIAHUPYEMBIMU Pe3yJIbTaTaMH, OCYIIECTBIATH KOHTPOIIb CBOCH
JICATSIIbHOCTH B TIPOIIECCE JOCTIKEHHUS pe3yJibTaTa, ONPEAeaTh CIIOCOObI ACHCTBUH B paMKax
MPEJIIOKEHHBIX YCIOBHH U TPeOOBaHUH, KOPPEKTUPOBATH CBOU JCHCTBHUSA B COOTBETCTBUU C
U3MEHSIOLIEHCS CUTyaluel;

(hopMUpPOBaHUE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH MCITOJIb30BAaHUS HHCTPYMEHTOB U TEXHUYECKHUX
cpencTB HHPOPMAITMOHHBIX TEXHOJIOTHH (KOMITHIOTEPOB M TIPOTPAMMHOTO 00ECIICUCHHS) KaK
WHCTPYMEHTAIHHO OCHOBBI Pa3BUTHA KOMMYHHUKATHBHBIX M MIO3HABATENbHBIX YHUBEPCAIBHBIX YIEOHBIX
JICHCTBUIL,



YMEHHE CO3/1aBaTh, IPUMEHSITH U TPE0OPA30BBIBATH 3HAKHA U CHMBOJIBI, MOJETH M CXEMBI JITSI PEIICHUS
y4eOHBIX U TO3HABATEIHHBIX 3a/1a4;

YMEHHUE U3BJIEKaTh MHPOPMAIHIO U3 PA3IMYHBIX UCTOYHUKOB (BKIIIOYAs CPECTBA MacCOBOM
MHQOPMaIUK, KOMIIAKT-JUCKH yueOHOTO Ha3HaYeHus1, pecypchl IHTEepHEeTa), CBOOOIHO MOJIB30BATHCS
CIIPaBOYHON TNTEPATypPO, B TOM YHCIIE U Ha AIEKTPOHHBIX HOCUTENAX, COOTI0AATH HOPMBI
HH()OPMAITMOHHON N30UPaTETLHOCTH, dTHKH,

YMEHHUE Ha MPaKTHKE MOJIb30BATHCS OCHOBHBIMH JIOTUYECKUMHU MTPUEMaMHy, METOAaMHU HaOII0CHNS,
MOJIETTMPOBAHUS, OOBSICHEHNS, PEIICHHS MTPOoOIIeM, IPOTHO3UPOBAHUS U JIP.;

YMEHHE OPTaHU30BEIBAThH CBOIO )KM3Hb B COOTBETCTBUH C MIPECTABICHUSIMH O 3JJ0POBOM 00pase KHU3HHU,
npaBax U 00SI3aHHOCTSIX TPasKAaHUHA, IIEHHOCTSIX OBITHS, KYJIBTYPBl M COLMAIBFHOTO B3aUMOACHCTBHS;
YMEHHE BBITIOJIHATH TO3HABATENLHBIC U PAKTHUECKUE 3aaHusl, B TOM YHUCIIE POEKTHEIE;

YMEHHE CaMOCTOSITENTFHO ¥ apTYMEHTHPOBAHHO OIEHUBATH CBOM JICHCTBUS U JEWCTBHUS OJHOKIIACCHUKOB,
coJepKaTesIbHO 000CHOBBIBAS MPABMIILHOCTH MIIH OIIMOOYHOCTH pe3ynbTaTa U crocoba neicTBus,
a/IeKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (pakTHUECKOTO MK MPEANOIaraeéMoro pacxoaa
PECYPCOB Ha pelIeHne 33/1a4H, a TAK)Ke CBOM BO3MO)XHOCTH B JOCTH)KEHUH TSN OIPEIeIICHHOM
CIIOHOCTH;

ymeHue paboraTh B rpyiie — 3Q(HEeKTHBHO COTPYJHHYATH M B3aUMO/ICHCTBOBATH HA OCHOBE
KOOPAMHANINN Pa3IUIHbIX TO3UIAN TPU BEIPAOOTKE OOIIETO PEHISHHsI B COBMECTHOM JIEATEIIbHOCTH;
CIIyIIaTh apTHepa, GOpMYITHPOBATh U apTYMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTANBATh CBOKO
MO3HIIMIO ¥ KOOPJIUHUPOBATH €€ C MO3ULUH MAPTHEPOB, B TOM YHCIIE B CUTYallUH CTOJIKHOBEHHUS
WHTEPECOB; MPOAYKTHUBHO pa3peiaT KOHQIMKTH HA OCHOBE yUeTa HHTEPECOB U IMO3UIHUN BCEX €T
YYaCTHUKOB, ITOVICKA W OIIEHKH aTbTEPHATUBHBIX CIIOCOOOB pa3penieHus] KOH(DIUKTOB.

Kpome Toro, k MeTanpeaMeTHBIM Pe3yJIbTaTaM OTHOCITCS YHUBEPCABHBIE CITOCOOBI AEATEIILHOCTH
(YY), koTopble (GOPpMUPYIOTCS B ITKOJILHOM KYPCE XMMUHU U MPUMEHSIFOTCS KaK B paMKax
00pa30BaTenpHOT0 MpoIlecca, TaK U B PEaTbHBIX JKU3HEHHBIX CUTYAIHAX:

JIuunoctHbie YY/I;

oco3HaHue ce0sl KaK yiieHa 00IIecTBa Ha INI00AIbHOM, PETHOHAILHOM U JIOKATBHOM YPOBHSIX (SKUTEIb
TJIAHETHI 3eMJISL, )KUTEIb KOHKPETHOTO PETHOHA);

OCO3HaHWE 3HAYUMOCTH U OOIIHOCTH TII00ATBHBIX TIPOOIIEM YEIOBEYECTBA;
SMOIMOHATBHO-IIEHHOCTHOE OTHOIIIEHHE K OKPY KaIOIIel cpejie, HeOOXOUMOCTH €€ COXpaHEHUS U
paIOHANIBHOTO HCTIOJIb30BaHUS;

MaTPUOTH3M, JTIO00Bb K CBOEH MECTHOCTH, CBOEMY PETHOHY, CBOCH CTpaHe;

YBa)KeHHE K UCTOPHH, KYJIbType, HAITMOHATHHBIM OCOOEHHOCTSIM, TOJIEPAHTHOCTb.

Perynstusnsie YY/I:

CIOCOOHOCTH K CAMOCTOSITETFHOMY TIPUOOPETEHUIO HOBBIX 3HAHUH U MPAKTUYECKUX YMEHHIA;

YMEHHS YIPABIATh CBOEH IMO3HABATENBHOM NIEATENEHOCTHIO;

YMEHHUE OPTaHNU30BBIBATH CBOIO JIESITEIBHOCTS;

ONPEAEIIATh €€ LIEU U 33/1a4u;

BEIOHMpATh CPENICTBA U MIPUMEHSATH UX Ha MPAKTHKE;

OIIEHUBATH JIOCTUTHYTHIE PE3YJILTATHI.

Ilo3naBarenwubie YV /I

(hopMUpPOBaHUE U Pa3BUTHE MO CPEICTBAM XUMUYECKHUX 3HAHHIA MTO3HABATEIHLHBIX HHTEPECOB,
WHTEIUICKTYaIbHBIX U TBOPUYECKUX PE3YJIHTATOB;

YMEHHE BECTH CaMOCTOSATEIHHBINA MTOUCK, aHAIH3, 0TOOp MHpOopMannH, e€ Ipeodpa3oBaHue, COXpaHEHHE,
nepeaady ¥ Mpe3eHTalUI0 C TOMOIIBI0 TEXHUYECKUX CPEACTB.

Kommynukarusubie YV I:

CaMOCTOSITETIbHO OPraHW30BBIBATh yueOHOE B3aUMOICHCTBHE B IpyIIe (ONpeaeisaTh O0IIue ey,
pacmipenensaTh poiu, TIOTOBAPUBATECS IPYT C APYTOM)

OOyueHre XMMUH B OCHOBHOM IIKOJIE JOJKHO OBITH HAIIPaBJICHO HA JOCTH)KEHHE CIICAYIOIINX
JIMYHOCTHBIX Pe3yJabTATOB:

OBJIQJICHHUE HA yPOBHE 00MIeT0 00pa30BaHUs 3aKOHYCHHON CHCTEMON XUMHUYECKUX 3HAHUN U YMEHUH,
HABBIKAMH UX MPUMEHEHHUS B Pa3IINYHBIX KU3HECHHBIX CUTYAIHIX;

OCO3HaHWE IIEHHOCTH 3HAHUH 110 XUMUU KaK BAXHEHUIIEr0o KOMIIOHEHTa HAYYHO! KapTUHBI MUPA;
c(hopMHPOBaHHOCTH YCTOMYMBBIX YCTAHOBOK COLMATBHO-OTBETCTBEHHOTO IMTOBEACHUS B OKpPY KaIOIIeH
cpelnie — cpene OOMTaHHS BCETrO )KMBOTO, B TOM YHCIIE U YEIOBEKa.



Conep:xanue yue0HOro nmpeamMera 9 kiaacc.
IloBTOpEeHne OCHOBHBIX BOIPOCOB 8 Kiacca OCHOBHBIE KI1aCChl HEOPIaHUYECKUX BEILIECTB.
Tema 1. Knaccnpukanusi XuMU4eCKHX peakui
Peakuun: coequHeHys, pa3aoKeHus, 3aMelieHns, oomeHna. Crenenp okuciaeHus. OKUCIUTENbHO-
BOCCTaHOBHUTEJbHbIE peaku. OKUCIUTEb, BOCCTAHOBUTEIb, IIPOLIECCH] OKUCIICHNS, BOCCTAHOBJICHUS.
CocraBieHue ypaBHEHUH OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH € IIOMOIIBIO METOA
3NIEKTPOHHOTO OanaHca.
TensoBeie 3QPEKTh XUMUYECKUX PeaKLUi. DK30TePMUUYECKHE U SHAOTEPMUUECKHUE PEAKIIHH.
TepMoxuMu4ecKue ypaBHEHUS. 3aKOH COXPAHEHUs U MpeBpalleHust SHeprun. PacueTs! no
TEPMOXMMHUYECKUM YPaBHEHUSAM. CKOPOCTh XUMHUUECKUX peakiuil. @aKkTOpBl, BIUAIONINE HA CKOPOCTb
XUMHYecKuX peakuuil. [lepBonavanbHble npeacTaBieHus o karanuie. O0paTtumele peakuuu. [lonsTue o
XMUMHUYECKOM PaBHOBECHHU.
Tema 2.XuMHu4YecKHe peakii UAyIIHe B BOAHBIX PACTBOpAax
CymHoCTb Ipolecca 31eKTPOIUTHIECKON TUCCOUUAMU. DAEKTPOINUTH U HEIIEKTPOIUTHL. OHBI.
Katrons! 1 annoHsl. ['uapaTHas Teopust pacTBOPOB. DIEKTPOIUTUUECKAS TUCCOLMALINS KUCIIOT,
OocHOBaHUi, coneil. CriaOble 1 CHIIbHBIE 3JeKTPoNnThl. CTENeHb quccorualyn. Peakiinu HoHHOTO
oOMeHa. YCIIoBUs MPOTEKaHUs peakiuii oOMeHa 10 KOHIIAa. X UMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCIUHEHHUH B CBETE MPEACTABICHUN 00 3MEKTPOIUTHYECKON AUCCOLUALIUY U
OKHCIIUTENbHO—BOCCTAHOBUTENIBHBIX peakuusix. IloHsTre o ruaponuse comei.
Tema. Hemerasibl
OOm1as xapaKTepuCTHKa HEMETAIJIOB TI0 MX MOJIOKEHHIO B TIEPHOAMYECKON CUCTEME XUMHYECKUX
anemenToB [I.M1.MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS B IEPHOAAX U TPYMITax GUNIECKUX U
XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB, BBHICIINX OKCHUAOB U KHUCIOPOJ COJIEPKAIIUX KUCIIOT,
oOpa3oBannbix HemeTauiamu |-111 mepuonos. Bogopoausie coeaunenns HemeTawuioB. Mi3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB BOJOPOIHBIX COCINHEHUI
Tema 3. I'aniorenst
Hewmertannel. "anorensl. [lonoxenue B neproanyeckoi cUCTeMe XMMUYECKHX AJIEMEHTOB, CTPOSHUE UX
aroMoB. Haxoxaenue B npupozae. usnyueckue 1 XMMUYECKUE CBOMCTBA rajnoreHos. [lomydyenue u
NPUMEHEHHUE rajloreHoB. XJop. Pu3nueckue 1 XuMUUYECKHe CBOUCTBA XJopa. [Ipumenenue xiopa.
XmopoBogopon. @usndeckue cBoiicTa. [lomyuenue. ConstHast kuciora u ee cou. KauectBeHHast
peaxius Ha XJIOpU — MOHBL. Pacrio3HaBaHue XJI0pHUI0B, OpOMHIOB, HOAUIOB.
Tema 4. Kucaopoa u cepa
ITomoxeHne B MEpUOJUYECKON CHCTEME XMMUUECKUX IEMEHTOB, CTPOEHHE UX aToMOB. Cepa.
Annotponus cepbl. Puznyeckue U XuMUdeckue cBoiicTBa. Haxoxenue B npupone. [IpumeHenue cepsl.
CepoBonopoa. CepoBogopoaHas KUcoTa U ee coiu. KauecTBeHHas peakuus Ha cyinb(ua- nonsl. Okcug
cepsl (IV). Cepnas kucnora. XuMHYECKHE CBOMCTBA pa30aBlIieHHON ¥ KOHLEHTPUPOBAHHON CEPHOIl
kucnoThl. KauecTBeHHas peakiys Ha cylb(par- HOHbl. XUMHUYECKHE PEAKIUH, JIS)KAIIHe B OCHOBE
IIOJIYYECHMSI CEPHOM KUCIIOTHI B IIPOMBIIIIEHHOCTH. IIpuMEHEHNE CEpHOI KUCIOTHI.
Tema 5. Azot u dochop
[TonoxxeHue B MepHOINUECKOM CHCTEME XMMHUECKUX IEMEHTOB, CTPOSHHE UX aTOMOB. A30T,
(du3nUecKue 1 XUMHYECKHE CBONCTBA, TTOJTyueHHE U TpuMeHeHre. KpyroBopot a3oTa B pupoJie.
AMMuak. @U3ndecKue 1 XUMHUUECKHE CBOMCTBA, NOTy4YeHHe, NpuMeHeHne. Con aMMOHUs. A30THas
KHCIIOTa U ee cBoMcTBa. OKUCIUTENBHBIE CBOMCTBA a30THOM KUCIOTHI. [losydeHne a30THOM KHCIIOTHI B
naboparopuu. XUMHUYECKHE PEAKIHH, JISKAIINE B OCHOBE MTOTYYCHHUS a30THON KHCIIOTHI B
npombiieHHocTH. [Ipumenenne. Comu. A3otHbie yaoopenus. @ochop. Amnorponus. Puznveckue u
xummueckue cBoiictBa. Oxcun docdopa (V). DochopHas KucinoTa, ee conu U yIo0peHusl.
Tema 6.Yriepoa u kpeMHui
JlonoxxeHne B IepHOINIECKON CHCTEME, CTPOEHIE aTOMOB. YTiepol. Ayutotponus. Ousndeckne U
XHUMHYECKHE CBOMCTBa yriepona. AxcopOuus. YrapHblid ra3. YTIeKUCIbli ra3. YroiabHas KUCIoTa U ee
conu. KauecTBeHnast peakiwist Ha kapooHat — noHbl. Kpyrosopot B pupoje. Kpemunii. Oxcng kpeMHus
(V). Kpemuuesas kuciora u ee conn. Ctekio. [{emenr.
Tema 7. MeTtayibl
IlonoxxeHne B mepuoaM4ECKO CHCTEME, CTPOEHHE aTOMOB. MeTtannndeckas cBa3b. Pusndeckue
CBOHCTBA. PsT akTHBHOCTH METAJIIOB. CBOMCTBA MeTa/IoB. O01IHe crocoObl momydeHus. CIiaBbl
Metaios. llenounsie Metamsl. [logoxkeHre B IEPUOANIECKON CUCTEME, CTPOCHUE aTOMOB.
®usnueckue U xuMnueckue cBoiictaa. Ilpumenenne. Haxoxaenue B npupose. lllenounosemensHble
MmeTasuibl. [lonojkeHune B IepuoANYIEcKOll cucreme, cTpoeHue aToMoB. Pu3ndyeckue U XMMUYEeCKUe



cpoiicTBa. [Ipumenenue. Haxoxenue B mpupojie. Maruuii U KanbIui , UX BaXKHENIINE COETUHEHHUS.
JKecTKoCTh BOIBI M CTIOCOORI ¢ ycTpaneHus. AnmroMuaui. [lonokeHne B TepHOINIECKON CUCTEME,
cTpoeHue aToMoB. du3znueckue U xuMuueckue ceoicTtra. [lpumenenune. Haxoxaenue B npupose.
AmdoTrepHOCTs OKCHAA U THAPOKcH A anroMuHus. XKenezo. [lonoxkenne B nepuoandeckoii cucreme,
cTpoeHue aToMoB. PU3MYECKUE U XUMHUYeCcKHe cBoicTBa. [Ipumenenue. HaxoxieHue B mpupo/e.
Baxxueiinme coeTnHEHNs JKee3a: OKCHIbI, THapokcuas! u coin xenesa (11) u xxenesa (I11).
KauecTBeHHas peakuys Ha HOHBI.
Tema 8. IlepBoHavaabHbIE MPeACTABIEHHS 00 OPraHNYeCKUX BelllecTBax
TIpenmet oprannueckoit xumuu. Heoprannueckue u opraHnueckue CoeuHeHUsl. YTIepo]l — OCHOBA
KU3HH Ha 3emiie. OcOOEHHOCTH CTPOCHUSI aTOMa YIiepo/a B OPraHMYECKIX COSTUHEHUSX.
YraeBogopoasl. [lpeaensusie yrneBogopoasl. Metan, ataH, mponad. CTpyKTypHBIE POPMYJIIBI
YIJIEBOAOPOAOB. I'OMONIOrMuecKuil pal npeleiabHbIX yrieBoaopoaos. ['omonoru. dusndeckue u
XUMHUYECKHE CBOWCTBA MPEENbHBIX YIIIEBOA0POA0B. Peakinu ropenue u 3amerenus. Haxoxxaenue B
npupoze. IIpumenenue.
HenpenenbHble yriaeBogopoasl. TUICHOBBIA P HENPEAECIbHBIX YIIIEBOAOPOAOB. DTuUiieH. dusnueckue
Y XUMHUYECKHUE CBOMCTBA 3TUiIeHA. Peakuus npucoeaunenus. KauectBeHHble peakunu. Peakius
nonmuMepusanud. [lonmatunen. [IpuMenenne sTuneHa. ANETHICHOBBIN Psii HEMIPEAEIbHBIX
yrierogopoaoB. AueruieH. Coiictsa aueruineHa. [Ilpumenenue. IIpon3BoHbIE yIiIeBOJOPOAOB.
Kpatkuit 0030p opraHn4ecKkux COeAMHEHUI: OJJHOATOMHBIE CITUPTHI, MHOTOATOMHEIE CITUPTEI,
KapOOHOBBIE KHCIIOTBI, CJIOKHBIE AQUPBI, KHUPBI, YTICBOABI, AMUHOKUCIOTHI, Oesku. Poib 6enKoB B
opraausme. [loHsTHE O BEICOKOMOJIEKYISPHBIX BellecTBax. CTPYKTypa MOJUMEPOB: MOHOMED, ITOJIUMED,
CTPYKTYpPHOE 3B€HO, CTEIIeHb MoJIMMepHu3anud. [loai3ThiIeH, ToaumponuieH, TOTMBIHIIIXIIOPUL.
Kputepun u HOPMBI OlleHKM 3HAHMI M YMEHUIH 00y4arommxcst
Pesynbrarel 00yueHUs: XUMHM JOJDKHBI COOTBETCTBOBAaTH OOINMM 3ajadaM IpeaMeTa U

TpeOOBaHUSIM K €0 YCBOSHHIO.

PesynpraTtel 0OydeHUs] OIEHUBAIOTCS IO MATHOATbHOW cucteme. [Ipu OIleHKe yYWTBHIBAIOTCA
ClIeTyIoIlle KaueCTBEHHbIE TIOKa3aTeIl OTBETOB:
riyOuHa (COOTBETCTBUE U3YUCHHBIM TEOPETHUESCKUM O0OOIIICHUSIM );

OCO3HAaHHOCTh (COOTBETCTBHE TPeOYEeMBIM B IMPOTpaMMe YMEHHSIM IIPUMEHSATh TOIYYCHHYIO
UHQOPMAITHIO);
MOJHOTA (COOTBETCTBUE 00BEMY MPOrpaMMbI U HHQOpMaIUK y4eOHHKA).

[Ipu o1leHKe YYUTHIBAIOTCS YUCIIO U XapaKTep OMNOOK (CYIIIECTBEHHbIE WM HECYIICCTBEHHEIE).
CymiecTBeHHbIE ONIMOKH CBSI3aHBI C HEJOCTATOYHOW TIIYOMHON W OCO3HAaHHOCTBHIO OTBETA
(Hampumep, YYEHHK HENpPaBWIIBHO YKa3ajl OCHOBHBIE NPHU3HAKH TOHATHHN, SBICHHH, XapaKTepHbIE
CBOICTBa BENIECTB, HEMPABWIHLHO C(HOPMYITUPOBAT 3aKOH, MPAaBHJIO U T.I. WIA YYCHHK HE CMOT

MPUMEHUTh TEOPETUYECKHUE 3HAHWS I OOBSICHEHUS W TPEJCKa3aHUs SBIICHUH, yCTaHOBIICHUS
NPUYUHHO-CIIEICTBEHHBIX CBsI3eH, CPaBHEHUS U KITacCU(PHUKALINU SBJICHUH H T. I1.).

HecymecTBeHHBIE OIIMOKH OMpEESIOTCS HEMOJHOTON OTBeTa (Hampumep, YIyIIeHHE W3
BHJIa KAaKOTO-T100 HEXapakTepHOTo (pakTa NpW OMUCAHWHU BEIIeCcTBa, mporecca). K HUM MOXHO
OTHECTU OIr'OBOPKH, OIMMMUCKH, JOMYIICHHBIC IT0 HEBHUMATCJIbHOCTU (HaHpI/IMep, Ha ABa U 60J1ee YpaBHCHUA
peakiuii B MOJIHOM HOHHOM BHJIE JOMYIIEHA O/IHA OIIMOKa B 0003HAYEHUH 3apsi/ia HOHA).

PesynpTartel 00y4eHHUs! MPOBEPAIOTCS B MPOLECCE YCTHBIX M MUCHMEHHBIX OTBETOB
YYAIIUXCSl, a TAKXKE MPH BHIMOTHEHUH UMH XUMUYECKOTO IKCIIEPUMEHTA.

OueHKa TEOPEeTHYECKUX 3HAHUIA
Ommemra «5x».
OTBET MOJIHBIN U MPABWIBHEIN Ha OCHOBAaHUH M3YYCHHBIX TEOPHIA;
MaTepuai U3JI0KEH B OIPEJICIICHHON JIOTMYECKOM IMOCIeI0BATEIIEHOCTH, JINTEPATYPHBIM S3BIKOM;
OTBET CaMOCTOSTCIbHBIN.
Ommemra «4x»:
OTBET MOJIHBIN U MPABWIBHEIN Ha OCHOBAaHUH N3YYCHHBIX TCOPHIA;
MaTepuaj M3JI0KEH B OINPEICICHHON JOrMYECKOM IMOCACIOBATEIbHOCTH, MPH 3TOM
JIOTYIIIEHBI IBE-TPH HECYILIECTBEHHBIC OIIMOKH, HCIIPABJICHHBIC 10 TPCOOBAHUIO YUUTEIIS.
Ommemka «3».



OTBET TOJHBIHA, HO IPH 3TOM JOIYIIEHA CYIIECCTBCHHAs OMIMOKA WM OTBET HEIOJIHBIM,
HECBSI3HBIM.
Ommemka «2x»:

P OTBETE OOHAPYKCHO HETIOHMMAHUE YJaIlUMCsl OCHOBHOTO COJICpKaHMs y4eOHOro MaTepralia
WIN JIOMYIIEHBI CYIIECTBEHHBIC OIIMOKH, KOTOPHIC yYalUiCSd HE MOXKET WCIPABUTH IMPH
HABOJISIIIUX BOIIPOCAX YUUTEIS.
Ommemka «1x»:

OTCYTCTBHE OTBETA.

OneHKa IKCIIEPUMEHTAIBHBIX YMEHHU
OreHKa CTaBUTCS HA OCHOBaHWU HAOJIOICHUS 33 yJallluMCs ¥ MUChbMEHHOT0 0TYeTa 32 padory.
Ommemxa «3»:

paboTa BBITIOTHEHA MTOJTHOCTHIO U TIPAaBUJIBHO, CIICIIaHbI IPABUIIBHBIC HAOIIOICHHS U BBIBOIBI;

SKCIIEPUMEHT MPOBEJEH IO TUTAHY C YYETOM TEXHHMKHM 0€30MacHOCTH W TpaBHi pabOTHI ¢
BEIIeCTBAMU U 000PYIOBaHUEM;

MIPOSIBIIEHBl OPTaHU3AIMOHHO-TPYAOBbIE YMEHHUs (IIOAIEPKUBAIOTCS YUCTOTa padodero mecra
Y TIOPSJIOK Ha CTOJIC, 3KOHOMHO HCIIOJIb3YIOTCS PEAKTUBHI).

Ommemka «4»:

paboTa BEITIOTHEHA MPABWIBHO, CIENAHBl MPaBUIHHBIE HAOMIOAEHUS W BBIBOJABI, HO TIPH
3TOM IKCIIEPUMEHT IPOBEJCH HE IOJIHOCTBIO WIJIM JIONYIICHBI HECYIECTBCHHBIC OINMOKU B paboTe ¢
BEIICCTBAMH U 000PYI0BaHUEM.

Ommemka «3»:

paboTa BBITIOJIHEHA MTPABIJILHO HE MEHEE YeM HATOJIOBUHY WJIM JIOMYIICHA CYIIECTBEHHAS
omnOKa B X0JIe 3KCIIEPUMEHTa, B OOBSCHEHWH, B OPOPMIICHUU PaOOTHI, B COOJIOACHUM TpPaBUI
TEXHHUKH 0€30TIaCHOCTH Tpu paboTe ¢ BemecTBaMH W 00OpYyAOBaHHWEM, KOTOpas WCHPABISETCS IO
TpeOOBaHUIO YUHUTEIS.

Ommemxa «2»:

JIOTyIeHbl ABe (M 0OJiee) CYIIECTBEHHBbIC ONIMOKM B XOJI¢ IKCIIEPUMEHTa, B OOBSCHCHUU, B
odopmiieHUU pabOTHI, B COONIOJIEHWU TPAaBWII TEXHUKH OE30MACHOCTH TpU paboTe ¢ BellecTBAMHU
1 000py/TIOBaHHEM, KOTOPBIC YUAITUICSI HE MOXKET UCIIPABUTD JaKe 10 TPSOOBAHUIO YUUTEIIS.

Ommemxa «1»:

paboTa He BHINOIHEHA, Y YYaIlerocsi OTCYTCTBYIOT SKCIIEPHUMEHTAIBHEIE YMEHHSL.
OueHka yMeHHUI peliaTh IKCIIePUMEHTAJBHBIE 32/1a4H
Ommemxa «3»:

IJIaH PEIIeHUs COCTABIICH MPABUIIBHO; TPABIIBLHO OCYIIECTBIICH MOI00P XUMUIECKHX
PEaKTUBOB U 00OPY/IOBAHHS,

JIAaHO TIOJIHOE OOBSICHEHHUE U CJICIaHbl BHIBOJIBI.

Ommemxa «4»:

IJIaH PEIIeHUs COCTABIIEH MPAaBUIIHHO; TIPABUIIHBHO OCYIIECTBIICH O00P XMMHUECKUX PEaKTHBOB
1 000pyIOBaHMS, TIPU ATOM JIONYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUH U
BBIBOJIAX.

Ommemxa «3»:

IJIaH PEIIEHUS COCTABIICH MPABUIIHHO; IPABUIBHO OCYIIECTBIICH MOAOOP XUMHUYECKHX
PEaKTUBOB W 00OPYIOBaHHUSA, HO JOIYIEHA CYIIECTBEHHAs OIIMOKa B 00BSICHEHUH U BHIBOJIAX.
Ommemxa «2»:

JIOTyIeHbl ABe (M Oojee) CyliecTBEHHBbIC OMIMOKHM B IUIaHE pelieHHs, B moadope
XUMHUYECKHUX PEAKTUBOB M 000pyI0BaHMs, B 00BICHECHUN U BHIBO/IAX.

Ommemxa «1»:
3aJla4ya He pelleHa.

OueHka yMeHHUIi pemiaTh pacyeTHbIE 3aa4U
Ommemka «3»:

B JIOTHYECKOM PACCYXKICHUH M PEIICHUH HET OMTNOO0K, 33/1a4a pelleHa paliOHAIBHBIM CIIOCOOOM.
Ommemra «4x».

B JIOTUYCCKOM PACCYKJECHHUH W PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajJada pericHa
HEPAMOHAILHBIM CIIOCOOOM WJIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBCHHBIX OIHOOK.
Ommemra «3».



B JIOTHYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OLMIHOOK, HO JIOMYIICHA CYIICCTBCHHAs OIINOKa
B MaTEMaTUYCCKUX PacyeTax.
Ommemka «2x»:

HMMEIOTCS CYIICCTBCHHBIC OIIMOKY B JIOTUYECKOM PACCYXJACHUU U PEIICHUU.
Ommemra «1x»:

3aJ1a4ya He pelIeHa.

OneHka MUCbMEHHBIX KOHTPOJBHBIX PadoT
Ommemra «5».
OTBET TOJIHBIN U MPABWIBHBIN, BO3MOKHA HECYIIIECTBEHHAsI OIIMOKA.
Ommemra «4x»:
OTBET HETIOJHBIN WIIH TOMYIIEHO HEe 00Jee IBYyX HECYIIECTBEHHBIX OMIMOOK.
Ommemra «3»:
paboTa BBITIOJHEHA HE MEHEE YeM HAIIOJIOBHHY, JOITYIIICHA OJ[HA CYISCTBESHHAS OIUOKA U JIBE-
TPH HECYII[ECTBEHHEIE.
Ommemka «2».
paboTa BBITIOJTHEHA MEHEE YeM HAITOJIOBUHY WU COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX OLITHOOK.
Ommemka «1»:
paboTa He BHITTOHEHA.

[Ipu ouieHKe BHIMONHEHHUS TUCbMEHHOM KOHTPOJIBHOM PabOThl HEOOXOAMMO YUUTHIBATH
TpeOoBaHMs eqUHOTO OphOrpaPUUECKOro peKuMa.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PaboTy KOPPEKTUPYET NPEAIIECTBYIOINE OTMETKH 32
YeTBEPTH, TOTYTOJHe, TOI.



CBojiHas TabnwIA MO BUAAM KOHTPOJIS

Buabl KoHTpOJIA

1
4eTBePTh

2

4eTBepTh

3

4eTBepTh

4
4eTBEPTH

Ton

HToro

AJIMUHHCTPATHUBHBIH

koHTposb 3YHoB

KommaecTBO mIaHOBEIX 1 - 1 2 4 4
KOHTPOJIBHBIX Pa0oT

I[MpakTuueckas pabora 2 3

JlaGopaTopHas padora - - - - - 10

Jpyrux BuIOB padboT - - - - N i
(TecTupoBaHuii B hopme
EI'D u ap.)

OKCKypCcHit - - - - - -

ITacnopT KajleHIAPHO — TEMATHYECKOI'0 IJIAHHPOBAHMSA
Y4eOHsIit mpenamMeT: XuMus

KonuuecTBo 4acoB B HEJEIIO M0 YUeOHOMY IIaHy: 2

Bcero konuuecTBo 4acoB B rOAy IO IUIaHy: 68

Kunacc (mapamwiens kiaccos) 9

VYuurens: 3yooBa Haranbs MuxaiioBHa

®DenepallbHBIN TOCYJAPCTBEHHBIA 00pa30BaTENbHEIN CTAaHAAPT HAYALHOTO 00IIer0, OCHOBHOTO OOIIETo,
cpenHero (rmoiHoro) odrmiero odpazoanus 2010 r. mo Xumuu
IIporpamma no kypcy: I'.E.Pyasutuca

KonnuecTBo 00s13aTeIbHBIX KOHTPOJIBHBIX pabor: - 4
KonunuecTBo 00s13aTeNbHBIX IPAKTHYECKUX paboT: - 7
KonmuecTBo 06si3aTenbHbIX 1abopaTtopHeix padoT: -10



KanengapHo-remaTudeckoe mjiaHupoBaHue xumus 9 kiaace

Ne | HammenoBanue Hara | Jlata | I\3
paszaeia Tema ypoka miaH | axkr
NMPOrpaMmblI U
KOJIM4eCTBO
4acoB.

Beenenue (3 4.)
1. I13 u [ICXD JI.1. Menneneena.
CrpoeHue aToMa.
2. XuMuyeckas CBsI3b.
Kpucrammyeckue pelerku.
3. Krnaccel Heopranuueckux
COCIMHEHUM.
Knaccupuxanus
XUMHYECKHX
peakumii (S 4.)

4, OKHCIUTENTBHO-BOCCTAHOBUTEIHHBIC m. 1

peaxiuu.

5. TennoBbie 23 HEKTh XUMHUUECKUX IT. 2

peaKuuid.

6. CKOpPOCTh XUMHUUYECKUX PEaKIIUil. II. 3

1. [IpakTuueckas pabora Ne 1 o teme I1. 4,

« 3ydyenne BIusSHUS XUMUYECKOM oopMuTh
peakiuu Ha €€ CKOpPOCTb.» paboty

8 Oo6parumele peakuuu. [Tonstue o IL.5

XMMHUYECKOM PaBHOBECHHU.
XuMnueckue
peakuuu B
BO/JHBIX
pactBopax (7 4.)
9. CymHocTs nporecca I. 6
NEKTPOJIUTUYECKON TUCCOLIUAIINH.
10. Jwucconuanus KHCIOT, OCHOBAaHUM U II1. 7
COJIEH.
11. Crnalbie U CUITBHBIE DJIEKTPOJIHUTHI. IT. 8
CreneHp aucconalyi.
12. Peakiinu nonHOTrO OOMEHA. I1.9
13. I'upponus coneil. I1. 10
14. [IpakTuueckas pabora Ne 2 o Teme IT. 11,
pelIeHNEe IKCIEPUMEHTAIbHBIX 0pOpMUTH
3a1a4 1o teme « CBOMCTBa KHACIIOT, paboty
OCHOBaHMH U COJIEN Kak
EKTPOJIUTOB.»

15. KonrtponbHas padora Ne 1 mo Temam
«Knaccuukanuss XuMU4ecKux
peakuunii. XuMHUYECKUE PEAKIIUU B
BOJHBIX pAaCTBOpax.»

I'anorensi( 5 4.)
16. XapakTepuCTUKa rajJOoreHoB. I1. 12




17. Xnop. I1. 13
18. XJI0pOBOAOPOI: TOTYyUYEHUE U I1. 14
CBOMCTBA.
19. ConsiHast KUCIIOTA U €€ COJH. I1. 15
20. [IpakTuueckas padora Ne 3 o Teme I1. 16,
« [Tony4yeHne COISTHON KUCIOTHI U oopMuTh
M3Y4YCHHE e€ CBOWCTB.)» paboty
Kucsopon u cepa (
6 4.)
21. XapakTepUCTUKA KUCIOPOJA U CEPBI. I1. 17
22. CBoOICTBa M TPUMEHEHHUE CEPHI. I1. 18
23. Cepoogopon. Cynbhusl. I1. 19
24, Oxkcun cepsl (1V). Cepaucras IT. 20
KHCJIOTA.
25. Oxcup cepsl ( VI). Cepnast kuciota. I1. 21
26. [Ipaktrueckas padota Ne 4 o reme IT. 22,
Pernrenue skcriepuMeHTaIBHBIX oopMuTh
3agad no Teme « Kucnopox u cepa.» paboty
A3ot u docdop (8
4.)
27. XapaktepucTrka a3oTa u gocdopa. I1. 23
Du3NYECKUE U XUMUICCKHEC
CBONCTBA a30Ta.
28. AMMHUax. I1. 24
29. [IpakTuueckas pabora Ne 5 o Teme I1. 25,
« [lonydyeHue ammuaka u u3yuyeHue 0opOopMUTH
€ro CBOWCTB.» paboty
30. Conu aMMOHUSL. I1. 26
31. A30THas KUCJIOTA. I1. 27
32. Comnu a30THOM KUCHOTHI. I1. 28
33. docdop. I1. 29
34. Oxkcun pochopa(V). Dochopuas IT. 30
KHCIIOTA.
Yraepon U
Kpemumi (11 4.)
35. XapakTepHucTuka yriepoaa u I1. 31
KpeMHUs1. AJIJIOTpOMHUs yriaepoa.
36. XWMHYECKHE CBOMCTBA yriaepoa IT. 32
AncopOrusi.
37. Oxcun yriepoaa(ll) — yrapusrii ras. I1. 33
38. Oxcup yrinepoaa(lV) — yriekucisiii I1. 34
ras.
39. VYrosbHast KUCIOTA U €€ COJu. IT. 35
Kpyrosopor yriieposna B mpupose.
40. [IpakTuueckas pabora Ne 6 o Teme I1. 36,
« [Tonmy4eHue yriaexucioro rasa 1 0pOpMUTH
M3y4YeHHUE ero CBOMCTB. pabory
Pacno3naBanue kapOoOHATOB.»
41, Kpemunii. Oxcua kpemuusi(1V). I1. 37
42. Kpemuuesas kucnora u €€ conu. I1. 38

Crekno. [lemenT.




43.

O0001IEeHME 110 TEME «
Hemeramiel.»

44, KonTponsnas padora Ne 2 o teme
«HemeTamuibl»
Metasiabi( 14 4.)
45. XapakTepruCcTHKa METAJLIOB. I1. 39
46. Haxosxienne MeTanioB B IpUpoje u I1. 40
o011re crnoco0bl UX MOJIYYEHHSI.
47. XUMHUYECKUE CBOMCTBA METAIJIOB. II. 41
DIIEKTPOXUMHUYECKUH P
HaIPsHKEHUN METaJUIOB.
48. CruiaBbl. I1. 42
49, IllemouHbIe METAILIBI. I1. 43
50. Marnwuii. [1{e0o9HO3eMeNbHBIC I1. 44
METaJLIIBL.
ol. Baxwuerinme coeTMHEHUS KaJbLIHS. I1. 45
KecTkocTh BOJIBL.
52. AJTFOMUHHI. I1. 46
53. Baxueiinne coenuaeHus I1. 47
TFOMUHHUSL.
54. Keneso. I1. 48
55. CoequHeHNs JKeles3a. I1. 49
56. [IpakTuueckas padora Ne 7 no teme I1. 50,
Pemenne skcriepuMeHTaTbHBIX 0popMUTH
3aJ1a4 1Mo TeMe « MeTajuibl.» paboty
57. O06006111eH1E IO TEME « MeTambl.»
58. KonTpomnpHas padora Ne 3 o Teme
«MeramibL»
59. Opranuyeckasi XUMHUS. I1. 51
60. [IpenenpHbIE YIIEBOAOPOIBIL. I1. 52
61. HenpenenbHble yriieBOJOPOIBI. II. 53
62. [Tonumepsl. I1. 54
63. [Ipon3BoHBIE YIIIEBOIOPOIOB. I1. 55
CnupTsl.
64. Kap6onoBbie kuciotsl. Cll0KHBIE II. 56
a¢upsl. Kupsl.
65. YrneBojbl. I1. 57
66. AMHMHOKHUCIIOTHI. benkwu. I1. 58
67. O6o0mieHue o Teme
«OpraHnyecKkre BEIecTBa. )
68. KonTpomipHas padora Ne 4 1o Teme

«OpI‘aHI/I‘{CCKI/IC BCIICCTBA.»




BenomocTh 0 IpoxokaeHun padoyeil MporpaMmMbl 10 YeTBEPTAM

[Ipenmer  Xummus
VYuurens  3y0OoBa Haranbs MuxaiinoBHa
Kma | I[Ipen | Yac | ®aktuu | Bemonn | Kontpons | [Ipaktuue | Jlabopato | Koppektu
cc MeT OB | €CKH eHue HBIX CKHX PHBIX pOBKa
1o | mpoBeae | mporpaMm | pabot pabor pabor porpamm
mwia | "o MBI daxr. / 1o daxr. / 110 BI
TUIany IJ1any ®axr. / 1o

HYy

IUIaHY
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