MMHHUCTEPCTBO IMPOCBENIEHWA POCCUICKON ®FEJIEPAIIAA
MUHHUCTEPCTBO OBPA30BAHUS 1 HAYKHA AMYPCKOWM OBJIACTH
OTKPBITOE AKIITHOHEPHOE OBIECTBO
"POCCHUCKHUE XEJE3HBIE JOPOT' A"

YACTHOE OBIIEOBPA30BATE/ILHOE YUPEK/IEHUE
«PIACTT JIATTEM Ne 17»

PACCMOTPEHA COTI'TACOBAHA

YTBEPHKIEHA
3aCENAHMEM METOAMHECKOTrO 3aMECTHTENb AMPEKTOPA MO Tpuicasom Zipe 49—_]_3?
00beHHEHHA ECTECTBEHHO HAYYHOTO LIMKIa yuebHoii pabore _ PACH Jm? [ae ﬁ,_
ITpotoxon ot «27» aBrycta 2025 rNel Ilportokxon ot «29» aBrycra 2025 r. Neld oT «29» f§fcra‘9 ...i’mN'm}‘\ 8
I = L‘ NG ’m'\_'_
:% ° = 4,
o | Pinugeitiot7 | =l
N )
\‘.‘B E’& /,’;9 ":ﬂ:;’
o, b
A wRi
. ) - Rt e il
PABOYAA [IPOTPAMMA.
INPOITEJEBTHYECKOI'O KYPCA
«BBEAEHWE B XUMWEO»

I OBYUAICIHINXCS 7 KIIACCA

nrt. Epodeii IlapaoBnu

2025



IHosicHuTEIbHAA 3aNIMCKA

HN3y4yenne XuMHH B OCHOBHOI IIKOJI€ HANIPABJICHO HA JOCTHKEHHE CJIeTYIOLIUX Lesei:

. OCBOCHHME Ba’KHEHIIMX 3HAHMI 00 OCHOBHBIX ITOHATHUSIX M 3aKOHAX XHMHMH, XHMHYECKOH
CHUMBOIJIHKE;

. OBJIaJIeHHe YMeHUSIMHU HAOII01aTh XUMHYCCKHUE SIBICHHS, TPOBOAUTh XUMUUYCCKHIA IKCIIEPUMEHT,
HpOI/I3BOI[I/ITL paC‘IeTBI Ha OCHOBC XUMHNYCCKHUX CI)OpMYJI BCIICCTB

. pa3BUTHE T[I03HABATCIIbHBIX HWHTEPECOB W HHTEIUICKTYyaJbHBIX CIOCOOHOCTEH B IIpolecce
HpOBeI[eHI/ISI XUMHUYCCKOI'O BKCHepI/IMeHTa, CaMOCTOATCIBbHOT'O HpI/IO6peTeHI/I$I 3HaHI/II71 B COOTBCTCTBHUU C
BO3HHUKAIOIIUMH KU3HEHHBIMH TIOTPEOHOCTIMU;

® BOCIIUTAHUE OTHOLICHHA K XHMHM KaK K OJHOMY U3 q)yHI[aMeHTaJILHLIX KOMIIOHCHTOB
€CTCCTBO3HAaHUA U DJICMCHTY 06H.I€‘I€J'IOB€LI€CKOI71 KYJIBTYPBI,
° NMPUMEHEHUE IMOJTYYCHHBIX 3HAHUH H yMeHI/Iﬁ JUIS 0€30I1aCHOr0 MCIOJIb30BaHUS BCIICCTB U

MaTepralioB B OBITY, CEJIIbCKOM XO3SHWCTBE M Ha TPOW3BOJCTBE, PEIICHUS MPAKTHUYCCKUX 3a/1a4 B
MOBCEHEBHOM KU3HM, TMPEAYNPEKACHUS SBJICHUNM, HAHOCAIIMX Bped 3J0pPOBBI0 UEJIOBEKa U
OKpY’Karollel cpeze.

3agaum:

. ®opMHUpPOBaTh 3HAHWE OCHOBHBIX MOHITHI U 3aKOHOB XMMHH;

. BocnuThIBaTh 0011E9€TI0BEYCCKYIO KYIIETYPY;

. YunTth HaOMOAATE, MPUMEHATH MOTYYCHHbBIC 3HAHUS Ha MIPAKTHKE.

OO0masi xapakTepuCcTHKA Y4e0OHOI0 mpeaMeTra.

N3yyenue kypca Xxumuu B 7 KJIacC€ TOTOBUT YYAIlIMXCSl K BOCIIPUATHIO HOBOTO MpeAMETa, 0a3upyeTcs Ha
W3YUYEHUU BEIIECTB U XMMHUYECKHX MPOIECCOB, 3HAKOMBIX IIKOJIbHUKAM W3 IMOBCEIHEBHOM KU3HU, C
MUHUMAaJIbHBIM UCHOJIb30BAHUEM XUMHUECKHUX (POPMYIl, YpaBHEHUM, peaKIMi U pacUETHBIX 3a/1au.

Kypc moctpoeH Ha uaee peanuszaliil MEXKIPEAMETHBIX CBSI3€H XUMHUH C JPYTMMH €CTECTBEHHBIMU
JTUCIHUIUTMHAME, BBEJCHHBIMU B OOydeHHE paHee WU MapaljieIbHO ¢ XMMHEH, a MOTOMY MO3BOJSET
AKTYAJIN3UPOBATh XUMUUCCKHUEC 3HAHWA YUallIUXCs, IMMOJYUCHHBIC HAa YPOKax IMPUPOAOBCIACHUAA, 6I/IOJ'IOFI/II/I,
reorpaduu, GU3MKHU U IPYTUX HAYK O MpUponae. B pesynasrare ymeHbIaeTcs MCUXOIOTHYECKast Harpy3Ka
Ha YyYallUXCsl C TMOSBICHHEM HOBBIX MpeAMEToB. Takum o0pa3om, QopmMupyercs MOHUMaHue 00
WHTETPUPYIOUIEH pOJM XHMHUM B CHUCTEME ECTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOr0 MpeaMeTa s
YCHEIIHOT0 OCBOCHHSI CMEKHBIX AUCHMILINH. Takas MHTErpanus CrocoOCTBYET (OPMHUPOBAHUIO €IUHOU
€CTECTBEHHOHAYYHON KapTUHBI MHPA YK€ Ha HAYaJIbHOM JTare U3y4eHUs] XUMUH.

Conepxanue Kypca BBICTPOEHO C YYETOM TICHXOJIOTO-TIEAArorMYeCcKuX MPHUHIIUIIOB, BO3PACTHBIX
0COOCHHOCTEH IIKOIBHUKOB. B MOIPOCTKOBOM BO3pacTe MPOUCXOIUT Pa3BUTHE MO3HABATENHHON cepsl,
yueOHasi IesTeIbHOCTh NMPUOOPETAET YepThl ASSITEIBHOCTH MO CaMOOpraHU3allud U caMo00pa30BaHMUIO,
ydanyecs: HadyMHAIOT OBJIAJEBAaTh TEOPETHUYECKUM, (OpMallbHBIM, pedIeKCHBHBIM MbleHneM. Ha
MEepBBI TUIAH Yy TMOAPOCTKOB BBIABUTAETCS (POPMUPOBAHME YHUBEPCAIBHBIX Y4YEOHBIX JEHCTBHIA,
00eCneunBaroIIUX Pa3BUTHE TPAXKIAHCKON UACHTUIHOCTH, YUalIUecs: BKIFOYAIOTCS B KOMMYHUKATHBHYIO
Y4eOHYIO AESATENBHOCTh, TAE MPeoOnaaroT Takue €€ BUABI: YMEHHE TMOJIHO U TOYHO BBIpAXKaTh CBOU
MBICITH; apTyMEHTHPOBaTh CBOIO TOUKY 3peHHs;, paboTarh B TpYyIIe, MPEACTaBIsATh M cOooOIIarh
nH(}OpMaIUIO B YCTHON U MUCbMEHHOM (popme; BCTynaTh B AMAJIOT U T. [I.

OcHOBY H3y4eHMs IPONEAEBTUUECKOTO Kypca XUMUHU COCTaBIISIOT:
1)  cHCTEeMHO-I€ATEIbHOCTHBIN MOAXOM;

2)  Teopus MO3TanHOTO (POPMUPOBAHUS YMCTBEHHBIX JAEHCTBUIA;
3)  [OpUHLIMI UHTErPaTUBHOTO MOAX0/a B 00pa30BaHUY;

4)  HCIONIB30BAaHHUE TEKTPOHHBIX 00PA30BATENBLHBIX PECYPCOB.

MecTo npeamera B yueOHOM IJIaHe.

Ha n3yudenue nporneneBTH4ecKoro Kypca XUMUU OTBOAUTCS 1 4 B Henento, Bcero 34 4. B tom uncne - 4
MPAKTUYECKHUX 3aHATHS U 3 KOHTPOJIbHBIE paOOTHI.

B cucreme ecrecTBeHHOHAyYHOTO 00pa30BaHUs XUMUS KaK YUeOHBIM MpeIMeT 3aHUMAeT Ba)KHOE MECTO B
MO3HAHUU 3aKOHOB MPHUPOJBI, (POPMHUPOBAHNU HAyYHOW KApPTUHBI MUPA, CO3JAHHHM OCHOBBI XUMHYECKUX
3HaHUN, HEOOXOAUMBIX JIJIsl TIOBCETHEBHOM JKM3HH, HaBBIKOB 3/10pOBOTO M 0€30MacHOro Ui YeloBeKa U
OKpYKalolllel ero cpembl o0pas3a >KHU3HH, a TaKKe B BOCIHUTAHHH SKOJOTHYECKOH KymbTyphl. [loaTomy



M3y4eHHE MpeIMeTa OCHOBAaHO Ha MEXIPEAMETHBIX CBS3sX C mpeameramu: «buonorusy», «l'eorpadus»,
«Hcropusy, «Jluteparypan, «Maremarukay, «Pycckuii si3b1k», «DU3nKa».

Nzyuenne npeamera Benércs no yueOHuKy «Xumus. Bonusiii kypce. 7 kmace» O. C. 'abpuensn, U. T.
Octpoymos, A. K. Axnebunun M.: Jlpoda, 2014

Pe3y.]'[bTaTbI O0CBOCHUSHA y‘IEGHOI‘O npeamMera.
JINYHOCTHBIMH pe3yabTaTaMi U3Yy4YCHUS IIPEIMETA «XHUMHA» B 7 Kiacce SBIISIOTCS:

. BOCIIMTAHUE POCCUHCKONW TPaKJaHCKOW HJIEHTUYHOCTH: NAaTpPUOTH3Ma, yBakeHHs K OTedecTBy,
4yBCTBa OTBETCTBEHHOCTH U J0Jra nepes PoguHoM, ropaocTy 3a poCCUICKYI0O XUMUYECKYIO HAYKY;

. (dopMupoBaHUE MOTHUBAIMHM K OOYYEHHUIO W IEJICHANPABICHHON MMO3HABATEIbHON JEsITEIHHOCTH,
TOTOBHOCTH M CHOCOOHOCTH, OOY4YaIOLIMXCs K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO;

. ¢dopMHUpOBaHUE OCO3HAHHOTO, YBOKUTEIHHOIO M JOOPOXKENATeIbHOTO OTHOIIEHUS K JPyromMy
YeJI0OBEKY, €Er0 MHEHHIO, MUPOBO33PEHHIO, TOTOBHOCTH BECTH IUAJIOT;

. pa3sBUTHE SCTETUYECKOTO CO3HAHMS, TBOPYECKOW NEATEIBHOCTH, (POPMUPOBAHME HPABCTBEHHBIX

YYBCTB W HPABCTBEHHOTO IOBEICHHUS, OCO3HAHHOTO W OTBETCTBECHHOTO OTHOIICHUS K COOCTBEHHBIM
MOCTYIIKaM;

. YCBOGHHE TMpaBHJ OE€30MacHOrO TIOBEACHUS B YPE3BBIYAHHBIX CUTYallMsSIX, OCO3HAHHUE
HEOOXOIMMOCTH 3aIIUTHI OKPYXAIOIIEH cpenbl W (OPMHPOBAHUE LIEHHOCTH 30POBOTO M 0OE30MAaCHOTO
o0pa3a K13HH;

. (dbopMUpOBaHUE OCHOB COBPEMEHHON XMMHKO-3KOJIOTHYECKOW KYJIBTYPHl U MBIIUICHHUS KaK 9acTh
IKOJIOTMYECKOM KYJIBTYPBHI.

MeTtanpeaMeTHBIMH PE3yTBTaTaMHU SIBIISTFOTCSI:

. UCIIOJIb30BAaHME YMEHUI HM HABBIKOB pAa3jMYHBIX BHJOB I103HABATEIILHOW JCSTEIBHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-UH(OPMAIIMIOHHBIN aHAIU3, MOJCIIMPOBAHUE) IS
W3YUYCHHSI PA3JINYHBIX CTOPOH OKPYXKAIOIICH JeHCTBUTECILHOCTH;

. WCIIOJIb30BAaHNE OCHOBHBIX HMHTEJUICKTYAJIBHBIX OIEpaIuii: (GopMyIHpPOBAaHHE THIIOTE3, aHAIIN3,
CpaBHEHHE, 0000IlIeHHe, CHUCTeMaTU3allus, BBIABICHHE MNPUUYUHHO-CICICTBEHHBIX CBSA3€H, TMOUCK
aHaJIOTOB;

° YMCHHEC I'CHCPUPOBATHL UJACU U ONIPCACIIATh CPEACTBA, HCO6XOI[I/IMI>IG U UX peaJIn3aliuu,

° YMCHHE OINpPECACIATh HCIW W 3aaadud JACATCIbHOCTH, BI)I6I/IpaTB CpeacTBa peam3allui OCIU U
MPUMCHATH UX HA IIPAKTUKE;

° HCITOJIB30BAHUEC PA3JINYHBIX HCTOYHUKOB IJIS TTOJTYYCHHA XHUMHYECKOM I/IH(bOpMaHI/II/I.
Hpe)_IMeTHLIMI/I pe3yiibTaTaMU SABJIAKOTCA:

® IMOHUMAHHEC POJIM XMMUHU B )KU3HU YCIIOBCKA U O6HI€CTBa, JKMBOU 1 HEXKUBOK IIpUPOACL;

° q)OpMI/IpOBaHI/Ie INEpBOHAYAILHBIX Hpe,[[CTaBJ'ICHI/Iﬁ O BCHICCTBAX, MHX MPCBpAlICHUAX U
IMPAKTUICCKOM NPUMCHCHHU,

° OBJIAJACHUC MOHSATUUHBIM afnraparoMm XHMHH: XUMHYECKUI QJICMCHT, aTOM, MOJICKYIIA,

OTHOCHUTCJIbHAsA aTOMHasA W MOJICKYIISIpHass MacCChl, BCIICCTBO, (1)I/I3I/I'-IGCKI/I6 N XUMHYCCKHUE SBJICHUS,
XUMHYCCKad pCaKIuA,

. BJaJICHUE CHUMBOJMYECKUM SI3bIKOM XHMHHU: CHUMBOJBI XUMHYECKHX JJIEMEHTOB, (HOpMYIIbI
XUMHUYECKUX BEIIECTB;
. CO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKONM HAayKH KaK 0O0JacTH COBPEMEHHOTO

€CTECTBO3HAHMS, XUMUYECKUX IPEBPAIlEHUN HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOT'MX SIBJICHUW )KWUBOW U HEXHUBOM MPUPOJIBI;

. OBJIa/ICHUE OCHOBAMU XUMHUYECKOH I'PaMOTHOCTH: CIOCOOHOCTBIO aHATU3UPOBAaTh U OOBEKTHUBHO
OLICHMBATh >KM3HEHHBIE CHUTYallMH, CBS3aHHbIE C XHMMHEW, HaBbIKamMH Oe30macHoro ooOpaleHus c
BELIECTBAMH, HCIOJIb3YEMbIMH B IIOBCEJHEBHOM KH3HU; YMEHHEM AaHAJIU3UpPOBaThb M IIJIAaHUPOBATh
9KOJIOTMYECKH O€30M1acHOE MIOBEICHUE B LIENISIX COXPAHEHUS 3/10pPOBbs U OKPYXKAIOIIEH Cpeibl;

. npruoOpeTeHne OIbITa UCIOIb30BAHUS PA3JIMYHBIX METOOB M3YyYCHMS BEILECTB: HAOMIONCHUA 3a
UX NPEBPALICHUAMM IIPU IPOBEICHUM HECIOXKHBIX XMMHUYECKHUX HKCIEPUMEHTOB C HCIOJIb30BAHHEM
nabopaTopHOro 00OPYIOBaHUS U TPUOOPOB;

. (GopMHUpOBaHUE TNPEACTABICHUH O 3HAYEHUM XUMHYECKOW HAyKd B PELICHUH COBPEMEHHBIX
HKOJIOTUYECKHUX Mpo0IIeM, B TOM YHCIIE B IPEAOTBPAIIEHUN TEXHOTEHHBIX U SKOJIOTHUECKUX KaTacTpod.

I[lnannpyembie pe3yabTaThl H3yYeHHs Y4eOHOI0 MpeaMeTa.
Yyammiicss HAyYuTCs:



° OMMCKHIBaTh CBOMCTBA BCHICCTB, BBIACIIAA UX CYHICCTBCHHBIC ITPU3HAKHU,

. XapaKTepU30BaTh BELIECTBA IO COCTABY U CBOMCTBAM, YCTaHABIMBATH IPUYUHHO-CJIEICTBEHHBIE
CBA3U MCXKAY JAaHHBIMU XapPAKTCPUCTUKAMHU BCUICCTBA,

. PAaCKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHH «aTOM», «MOJIEKYIa», «XUMUYECKHUH
3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY, UCII0JIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

. n300pakaTb COCTAB MPOCTEHIINX BELIECTB C IOMOIBI0 XUMUYECKUX (POPMYIT;

. BBIYHUCIIATh OTHOCUTEIIbHYIO MOJIEKYIIIPHYIO MAacCy BEIIECTB, a TAKKE MAaCCOBYIO JIONIIO
XMUMHYECKOTO IEMEHTA B COEAMHEHUX AJIS OLEHKH UX NTPAKTUYECKO 3HAYMMOCTH;

® 00BIACHATD CYTb XUMHWYCCKUX MMPOLUECCCOB U UX MMPUHIUITHAIIBHOC OTIIMYUC OT (1)I/ISI/I‘ICCKI/IX;

. Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHHUS XUMUUECKUX PEAKIIMA;

® BBIABJIATH B ITPOLCCCE SKCIICPUMCEHTA ITPU3HAKH, CBUACTCIILCTBYIOIIUC O ITPOTCKAHNU XUMHYECKOU
peaxiuu;

. IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MacCOBOM J10JIEM pacTBOPEHHOTIO BEILIECTBA;

. IPOBOANUTE HECIOKHBIE XUMHUECKUE OINbITH U HAOIIOIEHHsS 32 N3MEHEHUSMHU CBOMCTB BELLIECTB B

Ipolecce NX MpeBpalleHuii; coON0AaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MPH MPOBEICHIH HAOIIONCHHH
U OTIBITOB;

. IIPOBOJIUTH CAMOCTOSATEIbHBIA MOUCK XMMHMUYECKOW MH(POpPMAIMKU C HMCIIOJIIb30BAaHUEM Pa3IUUHbIX
HCTOYHUKOB (Hay4HO-TTOMYJSPHBIX U3/1aHUI, KOMIIBIOTEPHBIX 0a3 1aHHBIX, pecypcoB VIHTepHeTa);

. MCIIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTUH 1J11 00pabOoTKN MHPOpMALIUH.

ITo1y4nT BO3MOKHOCTH HAYYHThHCS:

. IrPaMOTHO 00OpallaThbCsi C BEUIECTBAMU B [IOBCEHEBHON KU3HU;

. 0CO3HaBaTh HEOOXOMMOCTh COOJIIOIEHHSI ITPABUJI KOJIOTMUECKH 0€30I1aCHOrO MOBEJCHUS B
OKpY’KarOUIEH MPUPOIHON CPELIE;

. UCIIO0JIb30BaTh NPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHTHOCTH IIPU BBIITOJHEHUH TBOPYECKUX
IIPOEKTOB, MOCBSIIEHHBIX OTKPBITHIO ¥ TPUMEHEHHUIO BELIECTB;

. pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIETEHTHOCTh, UCIIOJIb3Ys CPE/ICTBA YCTHON U MUCbMEHHON

KOMMYHHKAIMH pU paboTe ¢ TEKCTaMU y4eOHHUKA U TOTIOJHUTEIBHON JIUTEPaTypoil, CIpaBOYHBIMU
Ta0NIMIIaMU, TPOSIBIIATH TOTOBHOCTH K YBaXCHHUIO HHOW TOUKH 3PEHUS MPU 00CYKICHUU PE3YyIbTaToB

. BBITMIOJTHEHHOH padoThlI;

. 00BEKTUBHO OIIEHUBATh WH(GOPMAIIUIO O BEHIECTBAX U XUMUYECKUX MPOIleccax, KpUTHUECKH
OTHOCHUTHCS K TICEBIOHAYYHOU MH(OpMAIH, HETOOPOCOBECTHON peKIiaMe, KacatoIIencsi HCTIOTb30BaHUS
Pa3INYHBIX BELIECTB;

. CO3HaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHUN I TPAKTHUECKOUN e TEIbHOCTH YEI0BEKa;

. pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTH MIOCPEICTBOM YIIIyOJIeHHsI 3HAaHHUI 00 UCTOPUU
CTaHOBJICHUS] XUMUYECKON HAyKH, €€ OCHOBHBIX IOHATHUI, a TAKKE O COBPEMEHHBIX JOCTHKECHUSIX HAyKU
U TEXHUKHU.

Coneprxkanue y4eOHOro npeamera
(1 1 B HExento; Bcero 34 4.)

Xumus B ueHTpe ecrecrposHanus (13 v)
XuMusg Kak 4acTb ecrecTBo3HaHudA. Ilpenmer xumun. XwumMuag — 4YacTb €CTE€CTBO3HAHUS.
B3anMooTHOImEHNs YenoBeka U okpyxkaromero mupa. Ilpenver xumun. dusnyeckne Teira U BEUIECTBA.
CaoiicTBa BemiecTB. I[IpuMeHeHne BElECTB HA OCHOBE UX CBOMCTB.
HabnroneHnne u 3KCIIEpUMEHT KaK METOJbl M3YyU€HHUs eCTeCTBO3HaHUS M xumuu. Habmiopenue kak
OCHOBHOM METOJl TO3HAHUS OKPYXKAIOIEro Mupa. YCIOBHUS MpoBeleHHs HaOmoneHus. [umnoresa.
OxcnepumeHT. BeiBoa. Ctpoenne miamenn. Jlabopatopus u 060opynoBaHue.
MopnenupoBanue. Mopaenb, MonenupoBanue. OCOOCHHOCTH MOAETHpPOBaHUS B reorpaduu, Qusuke,
Oowonmornn. Mogenmn B Owonoruu. Mymsku. Mopenun B pusmke. DnekTpodopHas MallvHa.
I'eorpaduueckue monenu. XMMUYECKHE MOJEIHU: MPEAMETHbIE (MOAETH aToMa, MOJIEKYN, XUMHUECKUX U
MIPOMBIIIIEHHBIX MTPOU3BOACTB), 3HAKOBBIE, UJIM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYIIbI BEIIECTB,
YPaBHEHUS peaKLuil).



XumMuueckue 3HakKd U (QopMyibl. XHMHYECKHH SJIEMEHT. XUMHUYecKue 3Haku. WX o0o3HaveHue,
npousHouieHne. Xumudeckue Gopmynasl BemecTB. I[IpocTbie U ciokHble BemiecTBa. MHIOEKCH U
k03¢ ¢urmenTsl. KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTaB BELECTBA.

Xumus ¥ HU3UKa. YHUBEPCATbHBIN XapaKTep MOJIOKSHHH MOJIEKYIIpHO-KHHETHYeCKO Teopuu. [ToHsaTHs
«aToM», «MoJIeKyna», «moH». CTpoeHue BeniecTBa. KpUCTaIIMYECKOE COCTOSIHME BEIIECTBA.
Kpucrannuyeckue pemerku TBepabix BemlecTB. Juddysus. bpoyHoBckoe nBuxkenue. Bemiectsa
MOJICKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTpOCHHMs. ArperatHble cocTossHusl BemiecTB. [lonarue 00
arperaTHoM cocCTOsiHUU BemnlecTBa. dusmueckue M XUMHUECKHE siBIeHUA. ['a3000pa3Hble, )KUIKHE U
TBEpbIE BeeCTBA. AMOP(HBIE BELIECTBA.

Xumus u reorpadusi. Ctpoenue 3emiu: siipo, MaHTus, kopa. Jlurochepa. Munepansl U rOpHbIE TOPOJIBI.
MarmaTtrueckue U 0caZiouHble (HEOPraHMUECKUe U OpraHMueCKHe, B TOM YHCIIE U TOPIOYNE) OPOABI.
Xumus u 6uonorusi. XMMHYECKHI COCTaB KUBOW KJIETKH: HeOpraHuueckue (Boja 1 MUHEPAJIbHBIE COJIH)
u opranudeckue (Oenku, KHUpHI, YIIEBOIbI, BUTAMHHBI) BelllecTBa. bruojornyeckas poib BOABI B JKUBOM
kietke. dotocuntes. Xnopodumi. buonornueckoe 3HaUeHHE KHUPOB, OEIKOB, 3PHUPHBIX Macell,
YIJIEBOJIOB M BUTAMMHOB IS )KU3HEAESITEIbHOCTH OPraHU3MOB.

KauyectBennble peakuun B xumuu. KauecTBeHHble peakuuu. Pacno3HaBaHHE BELIECTB C IOMOIIbIO
KaueCTBEHHbIX peaklui. AHanuTH4YecKuil curnan. OnpenenseMoe BEIeCTBO U pEaKTUB Ha HETo.
Jlemoncmpayuu.

*Konnekuus pa3nuyHbIX NpeaAMETOB Uil (otorpaduil MpeIMeToB U3 aTIOMUHUS Ul WILTIOCTPALUN UJIEU
«CBOMCTBA — MPUMEHEHUEY.

*YuebHoe 000pyI0BaHNE, HCIIOJIB3YeMOE Ha ypoKaxX (DU3UKH, OMOJIOTHH, Teorpa il U XHMHUH.
*OnekrpodopHas MaiiMHa B aercTBuu. ['eorpaduueckue mogenu (rmodyc, kapra). buonorndeckue
MoJIeNH (MYJISKH OpPraHOB U CUCTEM OPraHOB

pacTeHUM, )KUBOTHBIX U YesioBeka). Puznueckre 1 XMMHUYECKHE MOJIEIM aTOMOB, MOJIEKYJT BEIIECTB U
KpUCTAJNINYECKUX PELIETOK.

*O0BeMHBIE U MIAPOCTEPKHEBBIE MOJIETH BObI, YITIEKUCIOTO M CEPHUCTOTO Ta30B, METaHa.

*O0pa31ibl TBEPBIX BEUIECTB KPUCTAIUIMUECKOTO CTPOCHUS. Moenu KpUCTAIUIMUECKUX PEIIETOK.

*Boza B Tpex arperaTHbIX COCTOSHUSAX. KOMIeKIHs KpUCTAIINYECKUX U aMOP(HBIX BEIIECTB U U3ACTHIl
U3 HUX.

*Konnexkuus MuHepanos (J1a3ypuT, KOPYH[, XaJIbKOIIUPHT, (IIFOOPUT, FAJIUT).

*Konnekuus ropHsIx noposl (rpaHuT, pa3ianuHble (GOpPMBI KaIbLIUTa — MEJ, MpamMop, U3BECTHSK).
*Konnekuus roprounx uckonaembix (HeTh, KAMEHHBIH yrob, CIaHIbl, TOPO).
Lemoncmpayuonmvie sKxcnepumenmel.

*Hayunoe Habmionenue u ero onucanue. M3ydenne cTpoeHus miaMeHu.

*CrniupToBasi 3KCTpaKLUs XJIOPOPUILIIa U3 3€JEHBIX JTUCTHEB PACTCHUI.

*«llepenmuBanue» yrIeKHCIIOro ra3a B CTaKaH Ha YPaBHOBELICHHBIX BECaXx.

*KauecTBeHHas peakuus Ha kuciopoa. KauecTBeHHas peakiys Ha yIIIeKUCIIbIN ras.

JlabopamopHvie onvimul.

*PacnipocTpanenue 3anaxa oJJeK0JI0Ha, 1yXOB MJIU JI€30J0paHTa Kak npouecc auddysun.

*Habmronenre 6poyHOBCKOTO JIBUKEHHUS YACTHUYEK YEPHOM TYIIH MOJ MUKPOCKOIIOM.

*J[lucddys3us nepmanranara Kanus B KeJlaTHHE.

*O6HapyxeHue 3(pUpHBIX Maces B aleIbCHHOBOM KOpOYKe.

*J/I3yyeHue rpaHuTa ¢ MOMOIIBIO YBEIUYUTEIHHOTO CTEKJIA.

*OnpezneneHue coaep KaHusl BOAbI B paCTCHUH.

*O0HapyXeHHEe Maclia B CEMEHax IMOJICOJIHEYHUKA U TPEIIKOT0o Oopexa.

*O0HapyXeHue Kpaxmasa B MIIeHUYHON MYKE.

*B3anmMonelicTBue ackopOMHOBOM KHCTIOTHI ¢ HooM (orpeneneHre BuTaMuHa C B pa3iIMyHbIX COKax).
[IponyBaHMe BBIABIXAEMOT'O BO3/lyXa Y€pPE3 U3BECTKOBYIO BOJY.

*O0HapyXeHHEe U3BECTKOBOM BOJIbI CPEIN PA3IMUHBIX BEIIECTB.
Lomawnue onvimol.

*/3roroBnenune Moaene MOIeKyl XUMHUYECKUX BEIIECTB U3 IUIACTUIINHA.

*Jluddysus caxapa B Boze.

*OnBITHI C MYyCTOM 3aKPHITOM IJIACTUKOBOM OyTHIITKOM.

*O0HapyXeHre Kpaxmala B MPOAYKTaxX MUTAHUS; I0JI0KaxX.

Ilpakmuueckas paboma N 1. 3HakOMCTBO C jaboparopHbIM oOopynoBaHueM. I[IpaBuia TEeXHHKH
0€30IacHOCTH.



Ilpakmuueckas paboma N 2. HabmroneHue 3a ropsiieil cBe4oil. YCTpoicTBO U paboTa CIUPTOBKH.
Maremarnuyeckue pacyerbl B Xumuu (9 1)

OTHOCHUTENBHBIE aTOMHASI U MOJIEKYJISIpHAst Macchl. OTHOCUTENIbHAS aTOMHAsI Macca 3JIEMEHTA.
MonekynspHas Macca. OnpeaeneHre OTHOCUTENbHON aTOMHOW MacChl XMMHUYECKUX 3JIEMEHTOB I10
tabmuue J{. 1. MenneneeBa. HaxoxieHre OTHOCHTEIBHON MOJICKYIIPHON Macchl IO (hOpMyIie BeIecTBa
KAaK CYMMBbI OTHOCHUTEJIbHBIX aTOMHBIX MAacC, COCTABIISIFOIIUX BEIIECTBO XUMUYECKHUX JIEMEHTOB.
MaccoBast 1051 37IeMEeHTa B CJIOKHOM BemlecTBe. [loHATHE 0 MacCOBOM 10J1€ XUMHUECKOTO dJIeMEeHTa (W)
B CJIOKHOM BEILIECTBE U €€ pacueT 1o (GopMyse BellecTsa.

Yucrele BewecTBa U cMecH. Uncrtole BenectBa. CMecu. ['eTeporeHHble 1 TOMOTE€HHBIE CMECH.
["a3000pa3Hbie (BO3MyX, MPUPOIHBIN ra3), KUAKKE (HEDTH), TBEPIbIE cMecH (TOPHBIC TTOPOIBI,
KYJUHApHbIE CMECH U CUHTETUUYECKHUE MOIOIIHNE CPEJICTBA).

O6bemHas 10715 ra3a B cmecu. Onpezenenne o0beMHoN 10y ra3a (¢) B cmecu. CoctaB arMoc(epHOTro
BO3/1yXa M MPUPOAHOTO ra3a. Pacuer oObema 10 ra3a B CMECH 10 €ro 00bemMy 1 Ha000pOT.

MaccoBas 10715 BeliecTBa B pactBope. MaccoBast 101151 BeriecTBa (W) B pactBope. Konuentpanus.
PacTBopuTenb U pacTBOPEHHOE BEIIECTBO. PacueT Macchl paCTBOPEHHOTO BEILLIECTBA 10 MAaCCE pacTBOpa U
MacCOBOI1 J10J1€ paCTBOPEHHOT'O BEILIECTBA.

Maccoas nomns npumeceit. [lonsaTre o uncTom BeliecTse U mpumecu. MaccoBast 1075t mpumecu (w) B
oOpasiie ucxoaHoro Bemectsa. OCHOBHOE BelIecTBO. PacueT Macchl OCHOBHOTO BEILIECTBA 0 Macce
BELIECTBA, COJIEPIKALIET0 ONPEICIIEHHYIO MACCOBYIO JIOJIIO TPUMECEH.

Jlemoncmpayuu.

* Komexkuust pa3nuyHbIX BUJIOB MpaMopa U U3/IEJIUN U3 HETO.

* CMech PEUHOro U CaxapHOro MecKa U UX paszelieHue.

* Konnexnwst HeTH 1 HE(TENPOYKTOB.

» KoJutekiius OBITOBBIX CMECEN.

* Jluarpamma cocraBa arMoc(epHOro Bo3ayxa. J[narpamma cocraBa mpupoOAHOTO Ta3a.

* Komnekuust «MuHepaiibl 1 TOpPHBIE IOPOABDY.

Lomawinue onvimeoi.

* I3yueHwe cocTaBa HEKOTOPHIX OBITOBBIX M (DpapMaleBTUYECKUX IpernaparoB, COAEPIKaIIUX
ONPENEIICHHYIO IOII0 TPUMECEH.

IIpakmuueckas paboma Ne 3. IIpUrotoBieHue pacTBOpa C 3aJaHHOM MaccCOBOH /10Jiel pacTBOPEHHOTO
BEIIECTBA.

SABaenusi, npoucxoasmue ¢ pemecreamMu (9 1)

Paznenenne cmeceit. CriocoObl pa3aeneHus cMeceil 1 ouncTka BemecT. Hekotopele npocreiiniue
criocoOBbl pa3JieNIeHusl cMecei: IpoCcerBaHue, pa3/ielieHne cMecell TIOPOIIIKOB JKele3a U Cephl,
OTCTauBaHUe, IeKaHTalus, IeHTpU(yrupoBaHue, pa3esieHue C MOMOUIbIO JeUTEIbHON BOPOHKH,
¢unpTpoBanue. PubTpoBaHKE B 1TabOpaTopuu, ObITY U Ha pou3BoAcTBe. [loHsaTHE 0 unbTpare.
Ancopbuus. [Tonstue 06 agcopounu u aacopOeHTax. AKTUBUPOBAHHBIM

yTOJIb KaK BaXKHEUIINN aIcOpOEHT. YCTpOCTBO MPOTHBOrasa.

Juctunisiumst, uian neperonka. JIuctTuiuisus (eperoHka) Kak MpoLecce BbIIETICHHs BEIeCTBA U3 KHIKOM
cMmecH. JlucTuiunpoBanHast Bojia M 001acTH ee mpuMeHeHus. Kpucramimsanus win BelllapuBaHue.
Kpucrannuzanus u BeimapuBaHue B Jlaboparopuu (KpUCTaUIM3aTophl U GpapdhopoBbie YaAIIKK [T
BbINapuBaHusi) U npupoze. [leperonka nHedgru. Hedrenponykrsl. @pakiinoHHAs NEPEroHKa KHUJIKOTO
BO3/yXa.

XUMHYECKHE PEAKIUU. YCIOBUS IPOTEKAHUS U NIPEKPAILEHUS XMMUUECKUX peaKkuil. XMMHUECKHe
peakuru Kak MMpoLecc NpeBpalleHts OTHUX BEIIEeCTB B Jpyrue. YCIOBUs MPOTEKaHUS U MPEKpaIeHUs
XUMHYecKuX peakuuii. ConpuKOCHOBEHHE (KOHTAKT) BellecTB, HarpeBanue. Karanuzarop. MHrudurop.
VYhpaiieHuE 10 peakiusiM TOpeHHUsI.

[Tpu3Haku XUMHUYECKUX peakuuil. [[pu3Haku XUMHUECKUX peakifii: 3MEHEeHHe 1[BeTa, 00pa3oBaHHe
ocaJika, paCTBOPEHHE MOJyYEHHOTO 0CaJiKa, BbIJCJIEHUE Ta3a, MOSIBIIEHUE 3a1axa, BbJIEJICHUE WIH
MONJIOIIEHNE TETUIOTHI.

Jlemoncmpayuu.

» Gunetp lorTa. Boponka broxnepa. YcranoBka J1s1 GUIBTPOBAHUS 10T BAKYYMOM.

» PeciuparopHble MacKy ¥ MapJieBbI€ IOBA3KH.

* [IpoTuBoOTras u €ero ycTpomucTBo.

» Konnekmusa «Hed1s 1 HeQTEmpOoXyKTHI».

LlemoncmpayuorHvie sKchepumeHmai.



* PaznesieHue cMecHu IMOPOLIKA CEPBI U JKEIE3HBIX OIUIIOK.
* PaznesieHue cMecu Mopomika cepsl U recka.
* Paznenenue cMecH BOJbl U paCTUTEIBHOIO Macja ¢ IOMOLIBIO IETUTEIbHON BOPOHKH.
* [lonydeHue MUCTUIIIMPOBAHHON BOBI C MOMOIIBIO Ta0OPATOPHOM YCTAHOBKH ISl IEPETOHKU
KUJIKOCTEH.
* Paznenenue cmecu nepMaHraHara u Juxpomara Kajaus Cioco0oM KpHUCTaIU3alUu.
* B3auMozencTBre )KeIe3HbIX ONMWIOK U ITOPOIIKA Cephl IIPU HarpeBaHUMU.
* [lonyueHue yrieKkuciIoro raza B3auMoAeiiCTBUEM MpaMopa ¢ KUCIOTONH U 0OHApYKEHHE €Tro C
IMOMOILbIO U3BECTKOBOU BOJBI.
» Karanutuueckoe paszinoxeHue nepokcuaa BoJopoaa (karanuzarop — auokcua mapranna (IV)).
* OGHapy)XKeHHE pacTBOpa IEJI0UYH C TOMOIIBI0 HHINKATOPA.
* B3aumogelicTBue pacTBopa epMaHraHara Kajaus U pacTBOpa AUXpomara Kajiisi C paCTBOPOM
cynbdura HaTpHsl.
* BzaumopeiicTBre pacTBopa nepMaHraHara Kajiausi ¢ aCKOpOMHOBOM KUCIOTOM.
* B3aumozencTBue XJI0pHaa jKelle3a € )KEITONH KPOBSHOM COMIBIO U TUAPOKCUIOM HATPUSL.
» B3aumoperictBue ruapokcuaa xxenesa (I111) ¢ pactBopom consiHON KUCTOTHI.
Jlabopamopuvie onvimui.
* AfcopO1usi KyKypy3HbIMH MaJTOYKaMHU MapOB MaxXy4yuX BEIIECTB.
* MI3yueHne ycTpOMCTBA 3aKUTAIIKU U IIJIAMEHMU.
Jlomawnue onvimul.
* PazziesieHne cMecu Cyxoro MOJIOKa M peYHOIO IeCKa.
* OTcTanBaHKe B3BECH MOPOILKA JJIsl YUCTKU MOCY/IbI B BOJIE U €€ JICKAHTaLUs.
* AncopOuusi akTUBUPOBAHHBIM YITIEM KpPACALIUX BELIECTB METCH -KOJIbI.
* PacTtBopenue B Boae Tabnetku acnupuna YIICA.
* [IpuroroBneHne N3BECTKOBOM BOJBI U OIBITHI C HEH.
* N3yuenne cocraa CMC.
IIpakmuueckas paboma Ne 4. OuncTka NOBApEHHON COJIU.
Pacckasbl mo xumuu (34)
Briparommecs pycckue yueHble-xuMuku. JKu3Hp u gearenbHocTh M. B. Jlomonocosa, 1. 1. Menne-
neeBa, A. M. bytneposa.
MHoroo6pa3ue XMMHYECKHUX BEIIECTB.
MHoroo0pa3ue XUMHYECKHX peakiuil.

Temarnuyeckoe NIIAHKPOBAHUE

No Tema paznena
/i
[To paGoueit KOHTpOJIbHBIX, IPAKTUYECKUX
porpaMme pabor
1 | Xumus B ueHTpe 13 [Ip/p Nel, Ne2
€CTEeCTBO3HAHMUSI. K/p Nel
2 | MaremaTuka B XUMUH. 9 IT/p Ne3
K/p Ne2
3 | SBeHus, IPOUCXOAIINE C 9 [Ip/p Ned
BEIIECTBAMH. K/p Ne3
4 | Pacckasbl M0 XUMHH. 3 -
Uroro: 34 K/ip—3,Ilp/p—4




IToypouHoe nmi1aHnpoBaHue

Hara

ITman
up.

dakTuy.

HanmenoBanue pas3nenoB U TeM

Jlomarirne
€ 3a/1aHue

[Ipumeyanus

Xumus 6 yenmpe ecmecmeoznanus. 13u

1/1

05.09

BBoanblii uHcTpykTax 1o Th. Xumus —
4acTh €CTECTBO3HAHUSI.
B3aumooTHOLIEHNS YenoBeKa U
OKpyxkarouero mupa. [Ipenmer xumun.
dusnueckue tena u Beniecrsa. CBoHCTBA
BemectB. [I[puMenenue BelecTB Ha
OCHOBE UX CBOMCTB.

2/2

12.09

HaOmronenne kak 0CHOBHOM METOJI
MO3HAHUS OKPYXKAIOIIEr0 MUpa. YCIOBUs
npoBeneHus HaOmoneHus. ['unoresa.
OxcnepumeHT. BeiBog. Ctpoenue

mamenu. Jlaboparopus u 00opyaoBaHHeE.

3/3

19.09

[IpaxTnueckas padora Ne 1

«IIpaBuna TexHUKH

0€3011acHOCTH NpU paboTe B KAOMHETE
XUMHUU. 3HAKOMCTBO

¢ J1abOpaTopHbIM

000pyI0BaHUEM: YCTPOUCTBO,
Ha3HA4YE€HUE, IIPUEMBI

obpamenus». Macrpykrax no Th.

4/4

26.09

[IpakTnueckast padora Ne 2
«Habmronenue 3a

rOpsILIEN CBEYOM.

YerpoiicTBO U paboTa CHIUPTOBKM.
WNucrpykrax no Th.

5/5

03.10

MonennpoBaHue.

6/6

10.10

XHWMHYECKUH IEMEHT. XUMUYECKHE
3Haku. MIx o603HaueHue, MpOU3HOIICHHE.
Xumnyeckue GopMyibl BEIIECTB.
IIpocThie 1 clOXKHBIE BEIIECTBA.
WNunexcsl u k03¢ HUIUEHTHI.
KadecTBeHHBIN 1 KOJIMYECTBEHHBIN
COCTAaB BEI[ECTBA.

/7

17.10

Xumus u pu3MKa.

8/8

24.10
KOHeEII

YeTBe
pTu

Arper ATHBIC COCTOAHUS BECUICCTB.

9/9

07.11

Xumus 1 reorpadusi.

10/10

14.11

XuMus 1 OUoI0rus.

11/11

21.11

KauectBennbie peakuun. PaciozHaBanne
BEILECTB C MOMOIIbIO KaY€CTBEHHBIX
peakuuii. AHaTUTUYECKUA CUTHAL.
OrnpezensieMoe BEIECTBO U PEAKTUB Ha




HETO0.

12/12

28.11

O0001IeHrEe U CUCTEMATHU3AIN SHAHUHA
o TeMe «XHUMHUsS B LEHTPE
€CTECTBO3HAHUA.

13/13

05.12

Kontponwshas padora Nel «Xumus B
IIEHTPE €CTECTBO3HAHUSY.

Mamemamuka 6 xumuu. 9u.

14/1

12.12

OtHOcuTeNnbHAs aTOMHAs U
MOJICKYJISIpHAsI Macca.

1572

19.12

MaccoBast 105151 XHMHUYECKOTO 3JIEMEHTA B
CJIO’KHOM BEIIIECTBE U €€ pacyeT 1o
(dhopmyre BemecTa.

16/3

26.12
KOHeEII

4eTBE
pTH

HucTele BELIECTBA U CMECH.
I'ereporeHHbIC ¥ TOMOTEHHBIC CMECH.
["a3o00pa3Hubie (BO31yX, IPUPOIHBIM ra3),
x)ujkue (HeTh), TBEpAbIe CMECH
(TopHBIE TTOPOJIBI, KYTUHAPHBIE CMECH U
CHHTETHYECKUE MOIOIIHNE CPECTBA).

17/4

16.01

O6wemHas nons raza B cmecu. Cocras
arMoc(epHOro Bo3ayxa U IPUPOIHOTO
raza. Pacuer oObema gonu raza B cmecu
10 ero 00beMy 1 Ha000POT.

18/5

23.01

MaccoBas 10715 BellecTBa B pacTBOPE.
Konuenrtpanus. PactBopureins u
pacTBOpeHHOE BenlecTBo. Pacuer maccsl
PacTBOPEHHOIO BEILIECTBA I10 Macce
pacTBOpa U MacCOBOU J0JI€
PacTBOPEHHOIO BEILECTBA.

19/6

30.01

IIpakTuyeckas padora Ne3
«IIpuroroBneHue pacTBopa ¢ 3aJaHHON
MacCOBOM 0JI€M paCTBOPEHHOTO
BemectBay. MHcTpykrax no Th.

20/7

06.02

[loHsATHE O YMCTOM BEIIECTBE U IPUMECH.
MaccoBas 10715 ipuMecu B o0paslie
nucxonHoro Beniectsa. OCHOBHOE
BellecTBo. Pacuer macchl OCHOBHOTO
BEIL[ECTBA 10 MACCe BELIECTRA,
COZIepKalllero ONpeeIeHHYI0 MacCOBYIO
JIOJIEO TTIPUMECEH.

21/8

13.02

O06o00meHre U cHCTeMaTU3aIus 3HAaHHH,
pelIeHre 3a1a4d 1 ynpaKHEeHUH 1o TeMe
«MareMaTHKa B XUMHN.

22/9

20.02

KonTponbhas pabota Ne2 «Maremaruka
B XUMUI.

HAsnenusn, npoucxooawue c sewecmeamu. 9u.

23/1

27.02

Pasnenenune cmeceii.

24/2

06.03

dunbsTpoBaHue B 1a00paTopum, OBITY U
Ha npousBozcTse. IToHaTue o punpTpare.

25/3

13.03

Ancopouus. [Tousarue 06 ancopOunm u
azcopOeHTax. AKTHBHPOBAHHBIN
YTOJIb KaK BaKHEHIITUH afCOPOCHT.
YCTpOKCTBO IPOTHUBOrasa.

26/4

20.03

Juctumismus (meperonka) Kak mporece
BBIJCJIICHHU S BCIIICCTBA U3 )KHI[KOﬁ CMECH.
JluctuinmpoBaHHast BOJIa M 00JIaCcTH ee




npuMeHeHus. Kpucrannuzanus uim
BBIITAPUBAHNE B 1a0OpaTOpUU
(xkpucTanmu3aropsl U GpappopoBbie
YaIIKK JJIs1 BBITAPUBAHUS) M IPUPO]IE.
[leperonka neptu. HedrenpoaykTsl.
@pakuroHHas TEPEroHKa KUIKOTO
BO3JlyXa.

2715

03.04

[IpakTnueckas padora Ne 4 «Ouuctka
noBapeHHoi conm». Mucrpykrax no Th.

28/6

10.04

XHMMHUYECKUE PEAKLIMK KaK IIPOLIECC
MIPEeBpALICHHS OHUX BEILECTB B JpyTHE.
VYcnoBus NpoTeKaHus U MIPEKPALLECHUS
XUMHYECKHX PeaKIuil.
CornpukoCHOBEHHE (KOHTAKT) BEILECTB,
narpeBanue. Karanuzarop. Unrudurop.
VYipaBiieHue peakiusaMu TOPEHUS.

29/7

17.04

IIpu3Haku XUMHUYECKUX PEaKIUN:
M3MEHEHUE 1[BeTa, 00pa30BaHUE 0CAJIKa,
pacTBOPEHHE MOTYUYEHHOI'O OCAJKa,
BBIJICJICHHE I'a3a, ITOSBJICHUE 3aI1axa,
BBIJICJICHUE WJIX MOITIOLIEHUE TEIJIOTHI.

30/8

24.04

O0001IEHNE M CUCTEMATH3AIIMS 3HAHNU T
10 TeMe «SIBJICHHUS, TPOUCXOIAIINE C
BEILIECTBAMUY.

31/9

15.05

KonTpomnbsHas padora Ne 3 o Teme
«SIBneHus, MPOUCXOAAIINE C BEIIe-
CTBaMI.

Pacckazvl no xumuu. 3u.

32/1

15.05

Briparomuecs pycckue yyeHsble-
XuMUKH. JKU3Hb U IesaTenbHOCTh M. B.
Jlomonocoga, /[. I. Menpeneena,

A. M. bytneposga.

33/2

22.05

MHOFOO6pa3I/Ie XUMHUYCCKHX BCIICCTB.

34/3

22.05

MHuoroo6pasue XMMHYECKIX peaKIuil.




KpuTtepun u HOpMBbI OLleHKH 3HAHUI, YMEHH U HABBIKOB, 00YYAKOIIUXCS 10 XUMHH
1. OueHka ycTHOIo oTBETA.
OTmeTKa «5»:
- OTBET IOJIHBIN ¥ IPABUIIHHBIM HA OCHOBAaHWU W3YYCHHBIX TEOPHUIA,
- Marepuai U3JI0KEH B OMPEICICHHOM TOTUYECKOM MOCIIeI0BaTeIbHOCTH, JTUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSITEJIbHBIM.
OTBeT «4»:
- OTBET IOJIHBIN ¥ TIPABWIIbHBIA Ha CHOBAHWW W3YYCHHBIX TEOPU;
- Marepuai U3JI0XKEH B ONPEACIICHHON JOTHYECKOM MOCIeq0BaTeIbHOCTH, IIPU 3TOM JOMYIIEHBI JIBE-TpU
HECYIIECTBEHHBIE OIMMOKH, UCTIPABIICHHBIE TI0 TPEOOBAHUIO YUUTEIIS.
Ormerka «3»:
- OTBET IOJIHBIN, HO NP 3TOM JOITYIIeHA CYIIIECTBEHHAs ONTMOKA MJIM OTBET HEIOJIHBIN, HECBS3HBIM.
OTMmeTKka «2»:
- Ip¥ OTBETE OOHAPY)KCHO HEIIOHMMAHHE Y4aIllMMCS OCHOBHOTO COJIEp)KaHHUsl y4eOHOTO MaTrepuasia Uiu
JOMYIIEHBl CYIIECTBEHHbIC OIIMOKH, KOTOPbIC YYAIIMICSd HE MOXET HCIPAaBUTh MPU HABOIALIUX
BOIPOCAX YUHUTENs, OTCYyTCTBUE OTBETA.

2. OneHKa IKCIIePUMEHTAJIbHBIX YMEHHMH.

- OneHKa CTaBUTCS HA OCHOBAHUH HAOIOACHHMS 32 YIAITUMUCS ¥ IIHCBMEHHOTO OTYeTa 3a PadoTy.
OtmeTKka «5»:
- paboTa BBIMTOJIHEHA TIOJTHOCTHIO U TTPABHIILHO, CJICJIAHbI PABUIIHHBIC HAOIFOICHUS ¥ BHIBOJIBI,
- DKCHEPUMEHT OCYIIECTBIEH IO IUIaHy C Yy4YeTOM TEXHHKM Oe30MacHOCTH M MpaBHI PabOThI C
BEIIECTBAMH B 00OPYIOBAHHEM;
- TPOSIBJICHBl OPTraHU3ALMOHHO - TPYIOBBIE YMEHUS, IMOIJCPKUBAIOTCS UYHUCTOTAa pabodyero mecra U
MOPSIOK (HA CTOJIE, SKOHOMHO UCTIONB3YIOTCS PEaKTUBHI).

OTmerka «4»:
- pabGoTa BBITIOJHEHA TPABUILHO, CHETaHBl TPABUIbHBIC HAOMIONECHUS ¥ BBIBOJBI, HO TIPH STOM
SKCMEPUMEHT TMPOBEAEH HE TONHOCTHIO WM JIOMYIICHBl HECYIIECTBEHHbIE OHIMOKH B paboTe c
BEI[ECTBAMH M 00OPYIOBaHUEM.

Ormetka «3»:
- paboTa BBIMOJIHCHA MPABUIHLHO HE MEHEE YeM HAIOJIOBHHY WJIH JIOMYIIEHA CYIIECTBEHHAs OIMMOKa B
XO/le DJKCIepUMEHTa B OOBSICHEHHWH, B O(opMIeHHH pabOThl, B COONIOJCHUHM TMPABUJI TEXHUKH
0€30MacHOCTH Ha paboTe ¢ BEleCTBaMU W OOOPYIOBAHMEM, KOTOpPAas HMCIpPABISIETCS MO TPEOOBAaHUIO
YUUTES.

OrMmeTka «2»:
- JomymieHbl JBe (M Oonee) CyIlIecTBEHHbIE OIIMOKM B XOJE: DJKCIEPUMEHTa, B OOBSICHEHHH, B
oopmiieHUH pabOThI, B COOJIOACHUM TPABWJI TEXHUKHA OE30MACHOCTH IMPHU paboTe C BEIICCTBAMH U
00opynOBaHUEM, KOTOPBIE YUAIIUNCS HE MOXKET UCIIPABHUTH JIaXKe MO TPEOOBAHUIO YUUTENS,
- paboTa He BBITIOJHEHA, y YYAIIEroCs OTCYTCTBYET SKCIIEPUMECHTAILHBIC YMCHHS.

3. Ouenka yMeHMH pemiaTh pacyeTHbIE 3aa4H.
OTMeTKka «5»:
- B JIOTHYECKOM PACCYKJICHUH U PEIICHUN HET OIMMOOK, 3a/1aua pelieHa palioHaIbHbIM CTIOCO00M;
OrmeTka «4»:
- B JIOTMYECKOM pAaCCYy)XJIEHHU U pEIIeHUs HET CYIIeCTBEHHBIX OIMMOOK, HO 3ajada perieHa
HEepaIMOHAIBHBIM CIIOCOO0M, UITH IOMYIIEHO He 6oJiee ABYX HECYIIECTBEHHBIX OIHUOOK.
Ot1MmeTKka «3»:
- B JIOTUYECKOM DPACCYKIEHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIIEHA CYIIECTBEHHAas OMIMOKa B
MaTeMaTHYeCKUX pacueTax.
OTMmeTka «2»:
- IMEETCS CYIECTBEHHBIC OIIMOKH B JIOTHYECKOM PACCYKJIEHUU U B PEIICHUHU.
- OTCYTCTBHUE OTBETA Ha 3aJaHueE.

4. OneHkKa NMCbMEHHbIX KOHTPOJIbHBIX PadoT.
Otrmerka «5»:
- OTBET MOJIHBIA U MPaBUWIbHBINA, BO3MOXKHA HECYIIIECTBEHHAs OLTHOKA.



OtMmeTka «4»:
- OTBET HEIOJIHBIN WM IOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.
OrMmeTka «3»:
- paboTa BBIOJTHEHA HE MEHEE YeM HAroJOBUHY, JOIYIICHA OHA CYIISCTBEHHAs ONIMOKAa M MPH ITOM
JIBE-TPHU HECYILIECTBEHHBIE.
OTMmeTka «2»:
- paboTa BBIMIOJIHEHA MEHBIIIEC YeM HATIOJIOBUHY WJIA COJCPIKUT HECKOJIBKO CYIIIECTBEHHBIX OIIMOOK.
- paboTa He BBINIOJTHEHA.
[Ipu oneHKE BBIIOJHEHHS MHUCHMEHHOW KOHTPOJBHOW PAaOOTHI HEOOXOIWMO YYHUTHIBATH TPEOOBAHMS
eauHoro opdorpaduuecKoro peKruMma.

5. OueHka TecTOBBIX padoT.

TecTsl, cocTosIME U3 MATH BOIPOCOB MOXKHO UCIIOIB30BATh MOCJE U3YUYEHHS KaXKJ0Tr0 Marepuania
(ypoka). Tect w3z 10—15 BompocoB ucnonb3yercs s nepuogudeckoro koHTpons. Tect uz 20—30
BOIIPOCOB HEOOXOIMMO HCIIOIH30BATh JJISI UTOTOBOTO KOHTPOJIS.

[Ipu oreHUBaHUM UCTIONB3YETCs CIAEAYIOIAs MIKaa: s TeCTa U3 MATH BOIIPOCOB

* HET OIIMOOK — OLIEHKA «5»;

* O/IHa OIIMOKA - OIIEHKA «4»;

* JIBE OIINOKH — OLIEHKA «3»;

* TPU OLIMOKH — OIEHKA «2».

st recta u3 30 BOpocoB:

¢ 25—30 npaBWIbHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OILICHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OIIEHKA «3»;

* MEHbIIIEC 12 MpaBMIBHBIX OTBETOB — OIIEHKA «2».

6. Ouenka pedgepara.

Pedepar onieHnBaeTcs 1o CleayrONUM KPUTEPUSIM:

* cobmtonenne TpeboBaHUl K ero o(popMIIEHUIO;

* HEOOXOIUMOCTH U JOCTATOUYHOCTD JUIsl PACKPBITHSI TEMBI IPUBEICHHON B TeKcTe pedepara nHGOPMAIINH;
* yMeHHEe 00yUarolerocsi CBO00THO MU3JlaraTh OCHOBHBIE HJIEH, OTpaKEHHBIE B pedepare;

* cIOCOOHOCTH O0YYaIOMIETOCs MOHATh CYTh 33/1aBa€MbIX YJIC€HAMHU aTTECTAIIMOHHON KOMUCCHUU BOTIPOCOB
1 chOpMYITHPOBATh TOYHBIE OTBETHI HA HUX.
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