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COILEPKXAHUE OBYYEHUA
11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN 3yeMeHT. AToM. Sapo artoma, H30TOMBI. DJIEKTPOHHAs
000JI0YKa. DHEPreTHYECKUEe yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpe/esieHnsl 3JEKTPOHOB MO OpOUTaIsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB.

[leprognueckuii 3akoH U Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA U [leprnoandyeckor CUCTeMbI
xuMudeckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XMMHYECKUX DJJIEMEHTOB H
oOpa3yeMbIX MMM MPOCTBIX M CJOKHBIX BELIECTB IO TpylmaM U IEPUOIAM.
3HAYEHHE MTEPUOUYECKOTrO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKas CBA3b. BuIbl XUMHYECKOW CBA3U
(KoBaJieHTHasi HEMOJIsIpHAsh W TMOJsIpHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOM XUMHYECKOW CBs3M (OOMEHHBIH M JOHOPHO-
aKLeNnToOpHbI). BomoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCT.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THIBI KPUCTALNIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 101 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHEHU. Howmenknartypa
HEOPraHMYECKUX BEIIECTB. ['€HeTMYEeCcKas CBA3b HEOPTAaHWYECKUX BEIIECTB,
MPUHAJIEKAIMX K PA3JIUYHBIM KJIacCaM.

Xumudeckass — peaknms. Krmaccubukamuss — XMMHYECKHX — PEaKIuid B
HEOPraHMYECKOW M OPraHUYeCKON XMMUHU. 3aKOH COXPAHEHHS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAILLICHUS SHEPTUH TPU XUMUYECKUX PEAKIIHSX.

CKopocCTh peakinu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIC
peakunu. XuMu4yeckoe paBHoBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHHUE
xumMuueckoro pasHoBecus. [Ipuanun Jle [larense.

DnekTpoiuThueckas auccounanusi. CuibHbIC U ciadbie dnekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BEIIECTB WM HUX MPEBPAIICHUMN:
nemMoHcTpauus Tabnun «llepuoanueckas cucrema XxumMudeckux snemeHTos 1. M.
MenneneeBay, U3ydeHUE MOJCICH KPUCTAIIMYECKUX PEMIETOK, HAOII0JICHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa30KEHHUE MEPOKCHUIA
BOJIOPOJAa B MPUCYTCTBUM KATaIU3aTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIHHOTO WHAMKATOpPA, pEaKIUh HOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUYECKON paboThl «BiusiHue pa3nuyabix (akTOpoB HA CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnrie 3amaun.

Pacyérel 10 ypaBHEHMAM XUMHUUYECKHX pEAKUMH, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCIOJIb30BAHUEM IOHATHUS «MACCOBas
JIOJISl BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxkenne HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux saeMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAUIOB (Ha TIpUMepe
KHCJIOpO/a, cephl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAJUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) W WX  COCIMHEHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IprumeHeHne BaXXKHENUIINX HEMETAIJIOB U UX COEUHECHUU.



Merannel. [lonoxxenne meramnoB B llepuonnueckon cucTeEME XHMHYECKHUX
anemeHToB [I. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmme gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PSAJT HAMPSHKEHUN METAILIIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIHUX METAUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHUN.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUSI BEUIECTB W HUX MPEBPAILCHUI:
M3y4YEeHHE KOJUIEKIUU «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, pPEILICHHE
AKCIIEPUMEHTAJIBHBIX 337a4, HaOJIOJICHHE M ONHCAHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA AJIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ0YeH, KaYeCTBEHHBIE PEaKI[MU Ha KaTUOHBI METAJLIOB).

Pacuérnrle 3amaun.

Pacuérel maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce€ WM O00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEaKIMU BELIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MTPOJYKTOB PEAKIUH, €CIIA OJTHO
U3 BEUIECTB UMEET IIPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B 00eCneYeHHUH SKOJIOTMUYECKOM, SHEPreTUUYECKOW U MUIIEBOU
0€30MacHOCTH, Pa3BUTUM MeAUUUHBL. [IOHATHE O Hay4dHBIX METOJaX MO3HAHUS
BEIIIECTB U XUMUUYECKUX PEAKIIUMN.

[IpeactaBnennss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJIyYeHUS] BaKHEHUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUATIOB: BAXKHEHIINE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepualbl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEpaJIbHbIE
yI0OpeHus.

XuMusi U 3J0pOBbE YEJIOBEKA: MPaBHJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, npaBuiia 0€30MaCHOI0 MCHOJIb30BAHUS MPENapaToB OBITOBOM XMUMHH
B IMOBCE/IHEBHOMW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzammss  MEXNOpeaIMETHBIX  CBSi3ed TMPU  M3YYCHHH  OOmmeH |
HEOPraHMYECKOM XMMHH B 11 Kilacce OCylIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUH, TakK W TIOHATUM, SBISIOIMIUXCS
CHUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKALMA, NEPUOIUYHOCTb, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHHUE, SBICHUE.



dusuka: MaTepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PaAHMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHUECKUI yPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUYECKUE BEIWYMHBI M €IUHUIIBI UX
M3MEpPEHUs], CKOPOCTb.

buonorusa: kieTka, oOpraHms3M, JKOCUCTEMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpanbl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

Texnonorus: XvMUYecKasi MPOMBIILICHHOCTh, METALTypIHsi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTepUalOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJACTBO, IHIIEBas
MPOMBINIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHUX TIpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHAaJIOB,
AJIEKTPOHHASI POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyJaronMMucs TPOrpaMM CpeIHero ooOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-meTonnyeckoil OCHOBOW  JUIA
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpPaMM CPEAHEro OOIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHMM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJ0OM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS NpeaMeTa «XHMHs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABIIAIONIUE:

OCO3HaHUE OOYYAIOUIMMUCS POCCUMCKOW TIpaKAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

L[EJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUH JINYHOCTU Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOy4arolIUXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJINYUE NMPABOCO3HAHUS IKOJIOTHMUYECKON KYyJIbTYPbl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTD KU3HEHHBIC JIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MNpeAMeTa «XUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATEIbHON JESTEIbHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU
U ujeajaMyd POCCUHCKOTO Tpa)XJaHCKOTO OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOpMaMHd W MpaBWIaMH  TOBEIEHHUS, CIOCOOCTBYIOIIMMHU  MpoIleccam
CaMOIIO3HAHUS, CaMOpa3BUTUSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yyJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMera «XUMHUSD»  OTPaKaroT
c(OPMHUPOBAHHOCTh OINbITa I[IO3HABATEIIbBHOW W MPAKTUYECKOM JesTEIbHOCTU
oOyyaromuxcsl 1Mo peanu3aly MPUHITHIX B 00IECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHNS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

OpPEICTaBICHUS O COLMAIBHBIX HOPMax W MPaBHJIAX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJIUIICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPHU CO3JaHUU
y4EOHBIX NPOEKTOB, PEIICHUN Y4YeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TNOHMMAThb M NPUHUMAaThb MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IpU aHAJIN3€ Pa3INYHbIX BUIOB yUeOHOU NEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHNS

LEHHOCTHOIO OTHOLIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€UYECTBEHHON XMMMHU;

YBaXEHUSA K NIPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOIrO, YTO JOCTH)KEHHS HAyKH €CTh pEe3yJIbTaT
JUINTENbHBIX ~ HAOJIOEHUH, KPONOTIMBBIX OKCHEPUMEHTAIBHBIX  ITOMCKOB,
IOCTOSTHHOTO TpyJa YYEHBIX U TPAKTHUKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTMBOB B IMOJYYEHHUU U MOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMHH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOrO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJIEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN 3STHUX
MOCTYTIKOB;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBBSI:

MOHUMAaHUs 1IEHHOCTEH 3J0poBOoro M 0Oe3omacHoro oOpa3a >KW3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui O€30MacHOr0 OOpallleHusi C BEHIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBbHOCTH;

MOHUMAHUSl LEHHOCTU TMpaBWJ MHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOXKAIOIIKX 30POBBIO U )KU3HU JHOJEH;

OCO3HAaHUS MOCJEACTBUNA W HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
AJIKOT0J1s5, HAPKOTUKOB, KYpEHHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENIbCKOM
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrUX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4YacTHE€ B pELICHUWM MPAKTHYECKUX 3a]ad
COIIMAJILHOM HAIPABJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);



HWHTEpeca K MPAKTUIECKOMY M3yUYCeHHIO Tpodeccrii pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAXEHHUS K TPYy, JIIOAAM TPyJa U pe3ysibTaTaMm TPYIAOBOU JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
oOpa3oBanusi, Oyayiiei npodeccuu U peaau3alud COOCTBEHHBIX >KMU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHNS

AKOJIOTUYECKU II€JIeCO00pa3HOT0 OTHOIIECHUS K MPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIJIE;

MMOHUMAHUS TJIO0AIBHOTO XapakTepa JKOJOTHYECKUX MpoOeM, BIUSHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOU CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHXKCHUM XUMUU IS
peLIEeHUsI BOIIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, TMPUHOCAIIUX BPEH  OKPYKAKOIIEH
IPUPOAHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJIATOMPUSITHBIE SKOJOTUYECKUE
MOCJIEACTBUSA MPEAINPUHUMAEMBIX IEUCTBUHN U MIPEAOTBpAIIATh UX;

HaJIMYUS PA3BUTOTO DKOJIOTMYECKOTO MBILIIEHHUS, SKOJIOTUYECKOU KYJIBTYPBI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTHUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHeUU(PUKH XUMUM KaK HayKd, OCO3HaHMS €€ poJiu B
GbopMHpPOBaHNY PALMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEICTaBIICHUs 00 OKPYXKAIOIIEM MUpE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTH B 0CO0OM 3HAYUMOCTHM XUMHHU JUIsl COBPEMEHHOM
UMBUJIM3AIMU: B €€ TyYMAaHUCTHUYECKOW HAMpPaBICHHOCTH M BaXHOM pOJIUA B
CO3/IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHMBOI'O PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON O€30MacHOCTH, B PA3BUTHU MEAMIIMHBI, OOCCICYEHUU YCIOBUM
YCHEUIHOTO TpyJla W OHKOJOTMYECKH KOMQPOPTHOW IKU3HU KaXKIOrO 4YICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJO0B
MMO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIh30BaTh



MoJiydyaeMble 3HaHMS JUIS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeNIaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4yHbIX (AKTOB M UMEIOIIMXCS JAHHBIX C IEJbI0 MOJIYy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA U
pelieHus nNpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MO3HAHUIO U UCCIIEIOBATEIIBCKOM AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEephIBHOMY  OOpa3OBaHUI0 H
caM000pa3oBaHWIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBHHM C )KM3HEHHBIMHU TOTPEOHOCTIAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3ivuHbIX cdepax npodeccruoHaIbHOU
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4€OHOTo mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MTOHATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOHW KApTUHBI MHpa U CHEMU(PUKY METOAOB ITO3HAHWS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, SHEPTHs, SBIICHUC,
npolecc, CUcTeMa, Hay4YHblid (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccieoBaHue, HAOI0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUE);

YHUBEpCalIbHbIC Y4eOHBIC NEWCTBHS (TIO03HABATEIbHBIC, KOMMYHHUKATHUBHBIC,

pEryJsITUBHBIE), o0ecreynBarome dbopmHpoBaHue (GyHKUIMOHATBHOU
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yHUBEpCAJIbHBIC yueOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MertanpeaMeTHbIE PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHMKATHBHBIMA W  PETyJISTUBHBIMH
JICUCTBUSIMU.

OgBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU MO3HABATEJIbLHBIMHA
JeliCTBHSIMH:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSTENbHO  (OpMYJIMpPOBaTh M aKTyalIM3upoBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENETATh LIENU JESATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIBTATHI I€ITETHOCTH C TOCTABICHHBIMHU LIEISIMH;

KCTOJIb30BaTh MPU OCBOSHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XAapaKTEPHbIE MPU3HAKK MOHSATUM W YCTAHABIMBATH UX B3aUMOCBS3b,



MCIIOJIH30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTIAEIBHBIX (PAaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHMS M KPUTEPUH I KIacCU(UKAIIMM BEIIECTB H
XUMHUYECKUX PEAKIIUN;

yCTaHABIMBATh MPUYMHHO-CICICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyKJeHUS (MHAYKTHBHBIC, JACAYKTUBHBIC, TIO
AHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSThH B MPOIECCE MO3HAHUS, UCIIONIb3yEMbI€ B XUMHUHM CUMBOJUYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MO/ICIIbHBIC MIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XHMMHUYecKas (Qopmyia, ypaBHEHHE XUMHYECKOM
peaKknuy — TPU PEIMICHWH Yy4eOHBIX MO3HABATEIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSATh HAa3BaHHBIC MOJCIbHBIC MPEACTABICHUS JIJIS1 BBIIBICHUS XapaKTePHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

BJIaJICTh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB M XWMHUYECKHX
peaKkuui;

(GopMyTUpPOBATH LIENH U 33[Ja4H UCCIEIOBAHUS, HCIIOIh30BATh I10CTABICHHBIC
U CaMOCTOSITENBHO C(OpMYyITUpOBaHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI /I (DOPMHUPOBAHUS THUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMU CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOATh 32 XOJ0M
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (OPMYyIUpPOBATH
0000IIIEHNS ¥ BBIBOBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMBIT YUYCHUYECKOW HCCIEIOBATEIbCKOM U MPOEKTHOM
AESTENIbHOCTH, MPOSABIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHHOMY
MMOMCKY METOJOB PpEIICHUS TMPAKTHYCCKUX 3a1ad, MPUMCHCHHIO Pa3IUIHBIX
METOJIOB MTO3HAHUSI.

3) padora ¢ uHpopMaLHeii:

OpHUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHWUKAX WHPOpManuu (HAydHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC TIOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTAaBIICHNUS, KPUTHUECKU OLICHUBATH eé JIOCTOBEPHOCTH "
HETIPOTUBOPEUYHBOCTb;



(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOWCKE U
otbope wuHMOpPMALUK, HEOOXOIWMOM JUIi BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHHS
uHopMaru (cxemsl, rpaduKu, THarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEICTBA TMpU paboTe ¢
XUMUYECKON uHMOpMaIMell: MPUMEHSATh MEXKIpeaMeTHbIe (pu3nyeckue Hu
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI¢ AUAJIOTa W/HUITU
JTUCKYCCUHW, BBICKa3bIBaThb  HUACH, (HOPMYIUPOBaTh CBOM  TPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNAaTh C TPE3EHTAIMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMH TPH BHITIOJTHCHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW pabOThI MO0 HCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyIupoBaTh BHIBOJIbBI
10 pe3yyibTaTaM MPOBEACHHBIX HCCICAOBAHUIN IMyTEM COTJIACOBAHMS TO3UIUNA B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSMH.

OBJajieHue YHUBEPCATbHBIMHU PEryJsITUBHBIMH J€HCTBUSIMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEIHHYIO
NEeATEIBHOCTh, ONpenensas €€ Iend W 3aJadd, KOHTPOJIMPOBATH W IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TNpEAaraéMblii ajiroput™M JACHCTBUU mpu
BBITIOJIHEHUU YYEOHBIX UM HCCIEAOBATENbCKUX 3a7a4, BBIOUpaTh Hauboliee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOITYYEHUS HOBBIX 3HAHHUH O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH HAa OCHOBE CaMOaHaIM3a
¥ CAaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «OOmas W HeopraHuyeckKas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpa, POJIM XHMHUHU B TIO3HAHWMU SIBIICHUI
npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYphl JUYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOAMMOM JJIsI pEIICHUS TPAKTUUECKUX 3a/1a4



M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOJTHON
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIOIME TMOHATHS (XUMHYECKUH JJIEMEHT, aToM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJSIPHBIA OOBEM,
BAJICHTHOCTbh, 3JIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMHUECKasl CBSI3b
(KoBaJIeHTHas, MOHHAs, METaJUIMYECKasi, BOAOPOAHAs), KpUCTAIUIMYECKAsl PEIIETKa,
TUIIBI ~ XMMUYECKUX  pEaKUuid, pPacTBOp, DJIEKTPOJIMTHI, HEIJIEKTPOJHMTHI,
ANEKTPOJIUTHUYECKAs JIUCCOIMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaklud, XMMHUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconuanuu, nepuoanyeckud 3akoH JI. M. Menpeneena,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU
Opy XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAaHUSA MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBICHUM, (DAKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30IaCHOM HMCIOJIb30BAHUU BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(hOPMHUPOBAHHOCTh YMEHHI BBISBIATh XapAKTEPHBIC MPHU3HAKH TOHSTHH,
YCTaHABIIMBaTh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpMHUPOBAHHOCTh YMEHHUH HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBiieHUs (OpPMyNl  BEIIECTB W ypPaBHEHUW XUMHYECKHX pEaKIui,
cuctematuyeckyto HomeHkaaTypy (IUPAC) u TpuBHalibHbIe Ha3BaHUSI OT/AEIBHBIX
HEOpraHWYEeCKUX BellecTB (yrapHblid ra3, YyrjieKHUCHbI Tra3, aMMHak, raméHas
U3BECTh, HETAlIEHAs! U3BECTh, MTUThEBAS COJA, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUH OIMPEACIIATh BaJCHTHOCTh M CTEIEHb OKUCIICHHMSI
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XHUMUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUINUECKas, BOJOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAUIMYECKONW PEIMIETKH KOHKPETHOTO BEIIECTBA (aTOMHas, MOJEKYJISpHasd,
MOHHAs, METAJJIMYECKAS ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTH YMEHUUI YCTaHaBIINBATh MIPUHAJJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBY K OIpPEAeIEHHOMY KJacCy/TpyIine
COCIMHEHU (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCHIbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEepHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKpPBIBaTh CMBICI MEPUOIUYECKOrO 3akoHa [1.
N. MeHaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapakTEepPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dyieMeHTOB 1-4 mepuonoB Ilepuonnyueckoid CHUCTEMBI
xuMmuueckux snemeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHMY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHUI
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIUE
XMMHUYECKME CBOWCTBA HEOPraHWYECKHUX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHWE T€HETUYECKOW CBA3M MEXKAY HEOPraHMYE€CKUMHU
BEILIECTBAMU C TIOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUSI KJIacCU(DUIIMPOBATh XUMHUUYECKUE PEAKIUU I10
pPa3IMUHBIM TIPU3HAKaM (YUCIYy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTAaBJSATh YPaBHEHUS DPEAKIMN pa3TMIHBIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUSI PEaKIUii HOHHOTO 0OMEHa, yUUThIBas
YCJOBUS, PU KOTOPBIX 3TU PEAKIIUU UYT A0 KOHIIA;



cOpPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKUWH, MOATBEPKIAIOLINE
KauyeCTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHWYECKUX BELIECTB, pPACIO3HABAaTh
ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHMI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO OanaHca
ATUX PEaKIUN;

c(OPMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [latense);

c()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeXallre B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUSI CEPHOM KHUCIOTBHI, aMMHUAKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOIEMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCIEHHUS C HCIOJIB30BAaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO W3 YHYACTBYIOUIMX B PEaKUUU
BEILIECTB, TEIUIOBOro 3((deKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl
BELLECTB, IPEBPAILLCHUS U COXPAHEHUSI SJHEPIUU;

c(OpPMUPOBAHHOCTh YMEHHUM COOIOAATH MTpaBUila TOJb30BAaHUS XUMUYECKON
nocyoM U J1abopaTOpHBIM OOOpYAOBAaHMEM, a TaKKe MpaBHiia OOpallleHus C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
OMpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IOMOIIbI)  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakuuy MOHHOTO OOMEHA, KaueCTBEHHbIE peakUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPUMEHTAIBHBIX 331a4 IO
temaM «Metamibs» U «HemeTtannbsl») B COOTBETCTBUM C INpaBUIaMH TEXHUKH
0€30MacHOCTH MPHU OOpAIllEHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 00OPYIOBaHUEM,
NOPENCTaBIATh PE3yNbTaThl XWMHUYECKOIO OJKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUH COOTBETCTBYIOIUX pEaKIUil U (OpMYyIHMpOBATHh BHIBOJLI HAa OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, THTEpHET U Ipyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOZaTh  TpPaBWIA  DKOJOTUYECKU
[[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJISIX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAlOLIEW NPUPOJHON Cpeapl, OCO3HABATH
ONACHOCTb BO3/ICHCTBUS HA KUBbIC OPraHU3Mbl ONIPEACIEHHBIX BEIIECTB, TOHUMAs
cmbic nokaszarensa IIJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHUS H
MIPEAOTBPALICHUS UX BPEIHOTO BO3JAEHUCTBHS HA OPTaHU3M YEJI0OBEKa;

g O0YyYaronuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL  CHENBIX M CHAa0OBHIASIIMX OOYYaIOIIUXCSA: YMEHHWE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHuid JI. bpaiins mis 3anmucn XUMHYEeCKUX

dbopmy.






TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
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BCINCCTB [Ipumensts
1.3 XUMHYECKUE PEeaKIuu 6 1 1 https://lesson.edu.ru/04/10 HHTEPaKTHBHbIE
(dopMBI yaeOHOI
Hroro mo pazueny 13 https://lesson.edu.ru/04/10 paboThI —
HWHTCJUICKTYaJIbHBIX,
Pa3nen 2. Heopranmueckasi XuMust CTHMYJIUPYIOIIHX
IIO3HABAaTCJIbHYIO
2.1 MeTamibl 0 https://lesson.edu.ru/04/10 | o vsanmo mpﬁsmx
2.2 HemeTamist 1 https://lesson.edu.ru/04/10 | METOMMK, UCKyccHi,
JaroIIuX BO3MOXKHOCTb
CBs13b HEOPTaHUYECKUX M OPTaHHIECCKUX
2.3 P P 2 0 0 https://lesson.edu.ru/04/10 | "PHOOPECTH OmbIT
BCIICCTB BEJICHUA
KOHCTPYKTHUBHOT'O
Hroro 1o pazzeny 17 hitps://lesson.edu.ru/04/10 | Araora: rpymoBoii
paboTBI, KOTOPAst YYUT
Pa3nen 3. Xumusi 4 )KM3Hb CTPOHTH OTHOLICHHS K
JCHUCTBOBAThH B
3.1 XUMHA U KU3HD 4 0 0 https://lesson.edu.ru/04/10 KOMAH/Ie,
CIOCOOCTBYET
Hroro no pasgeny 4

Pa3BUTHIO
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

KPUTUYICCKOTO
MBIIJICHUA.

IIpusnexars
BHUMAaHUE
00yJaroIuxcs K
LICHHOCTHOMY
ACTIEKTY M3Y4aeMBIX
Ha ypoKax
[IPEIMETOB, SBJICHUI
1 COOBITHH.
WHunuuposath
00CyXIeHMs,
BBICKa3bIBAHHSI CBOCTO
MHEHHS, BBIPaOOTKU
CBOETO JIMYHOCTHOTO
OTHOIIICHHS K
HU3y4aeMbIM COOBITUSM,
SIBIICHHSIM, JIUIAM.
Opranu3oBaTh
HACTaBHUYECTBO
MOTHBHPOBAaHHBIX U
SPYAUPOBAHHBIX
00yJarommuxcst HaJ
HEYCIICBAIOIIUMHU
OJIHOKJIACCHUKaMHU.
IToOy>xnate
0o0yJaroImuxcs
cOOII0IaTh HOPMBI
MOBE/ICHHUS, TIPABUIIA
001IeHus co
CBEPCTHUKAMH U
MeIarorM4eCKIMU
paboTHHUKaMHU.
[IpuBnekaTh BHUMaHHE
00yJaroImuxcs K
[IEHHOCTHOMY aCIIEKTy
H3ydYaeMbIX Ha ypOKax
MPEMETOB, SIBJICHUN U
COOBITHIA.
Opranu3oBaTh
HACTaBHUYECTBO
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
00yYaroIKXCst HAJT




HEYCIICBAIOIINMHU
OJIHOKJIACCHUKAMHM.
Nuannumnposats
00CyXIeHUs,
BBICKA3LIBAHUS CBOETO
MHCHHS, BBIPA0OTKU
CBOETO JIMYHOCTHOT'O
OTHOILIEHUS K
H3Y9aeMBIM COOBITHSM,
SIBJICHMSIM, JIALIAM.
Muunuuposats u
TOJIACPIKKY
HCCIIEI0BATEIBCKOM
IeSITCIbHOCTH
00yJaroImuxcs,
TUTAHUPOBAHUE U
BEITTOJTHEHHE
WHIUBUIYATbHBIX U
TPYIIMOBBIX MPOEKTOB.







IHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHAHN DJIEMEHT. ATOM.
DJeKTpoHHas! KOH(QUTYpAIHs aTOMOB

05.09.2023

https://lesson.edu.ru/04/10

[lepuonnueckuii 3akoH u [lepronnueckas
crucTeMa XMMHU4YeCcKux anemeHToB 1. M.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUSI aTOMOB

12.09.2023

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHNYECKUX OJIEMECHTOB U UX
COEIMHEHUH 110 TPYIIIaM U IIEPUOIAM.
3HaueHUE NEPUOINIECKOrO 3aKOHA U
CUCTEMBI XUMHUYECKUX 1eMeHTOoB /.M.
MenieneeBa B pa3BUTHH HAyKU

19.09.2023

https://lesson.edu.ru/04/10

CrpoeHnue BemecTa. XMMHUYECKas CBA3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BomopoiHas cBs3b

26.09.2023

https://lesson.edu.ru/04/10

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenens okuciieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O
CTPOEHUS

03.10.2023

https://lesson.edu.ru/04/10

ITousTue o AUCTICPCHBIX CUCTEMAX.
HctuHHBIC U KOJUIOUIHBIE pacCTBOPHI.
MaccoBas 10118 BEIIEeCTBA B pacTBOpC

10.10.2023

https://lesson.edu.ru/04/10
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Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTUHEHUN.
['eneTnueckas CBsI3b HEOPIrAHUYECKUX
BEILECTB, Pa3JIMYHBIX KJIACCOB

17.10.2023

https://lesson.edu.ru/04/10

Knaccudukanmst XaMUUECKHX peaKkiuii B
HEOPraHUYECKOU U OpraHu4eCcKOn
XUMUHU. 3aKOH COXPAHEHUSI MaCcChl
BEILECTB; 3aKOH COXPAaHEHUs U
[IPEBPAILCHHS SHEPTUH [TPU XUMHUECKUX
peakuusax

24.10.2023

https://lesson.edu.ru/04/10

Cxkopoctb peakiuu. OOpaTumblie
peakuu. XMMUYECKOE PABHOBECHE

07.11.2023

https://lesson.edu.ru/04/10

10

[Tpaktiueckas pabota Ne 1. «Bnusinue
pa3Iu4HbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIUm)

14.11.2023

https://lesson.edu.ru/04/10

11

OneKTpoIUTHYECKAast JUCCOLUALIUS.
[TonsTne o Bonopoanom nokasarene (pH)
pactBopa. Peakuiuu nonHoro ooMena.
['maponu3 opraHMyYecKux U
HEOPraHMYEeCKUX BEIIEeCTB

21.11.2023

https://lesson.edu.ru/04/10

12

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peaxuuu. [TonsaTue 00 anexkrponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

28.11.2023

https://lesson.edu.ru/04/10

13

KonTponpHas pabora mo pazaeny
«Teoperndeckre OCHOBbI XUMHUU»

05.12.2023

https://lesson.edu.ru/04/10

14

Mertauibl, X TOJIOKEHHE B
[Teproauyeckoil cucTeMe XUMUYECKUX
anemenToB 1. 1. MenneneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. Ob1ue

12.12.2023

https://lesson.edu.ru/04/10
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q)I/I?)I/ILIeCKI/IC CBOMCTBa METAJIJIOB

15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
PAI HAIIPSKEHUN METAJIOB

19.12.2023

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, Kaaui, Kaablui,
MarHui, aIIOMUHUN) ¥ UX COSTUHEHUN

26.12.2023

https://lesson.edu.ru/04/10

17

XuMHYEeCKHE CBOMCTBA IIMHKA, JKeJe3a U
nX COeTUHCHUIN

09.01.2024

https://lesson.edu.ru/04/10

18

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHUN

16.01.2024

https://lesson.edu.ru/04/10

19

[TpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
«Metamabi»"

23.01.2024

https://lesson.edu.ru/04/10

20

HeMeTaJIJII)I, HUX IIOJIOKCHUC B
[lepronueckoi cucTeMe XUMHUYECKHX
sneMenToB . 1. Menneneera u
OCOOCHHOCTH CTPOCHHS aTOMOB

30.01.2024

https://lesson.edu.ru/04/10

21

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauioB (Ha IpUMeEpe
KHCTIOpoJia, cephl, (hocdopa u yrieposa)

06.02.2024

https://lesson.edu.ru/04/10

22

XUMHUYECKUE CBOWCTBA TAJIOTEHOB, CEPBI
U UX COeIUHCHUN

13.02.2024

https://lesson.edu.ru/04/10

23

XuMHYECKue CBOMCTBA a30Ta, (hocodpa u
UX COEIUHEHUI

20.02.2024

https://lesson.edu.ru/04/10

24

XUMHUYECKUE CBOMCTBA YIJIepo/a,
KPEMHHUSI U UX COEIMHEHU

27.02.2024

https://lesson.edu.ru/04/10

25

[IpuMeHeHne BaKHEHIIINX HEMETAIUIOB U
UX COECUHEHUN

05.03.2024

https://lesson.edu.ru/04/10
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26

0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o Teme «HemMeTramnely. Berauciaenus mo
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

12.03.2024

https://lesson.edu.ru/04/10

27

[Tpaktruueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TEME
"Hemeramnsl"»

19.03.2024

https://lesson.edu.ru/04/10

28

KoHTposnbHas paboTta 1o remam
«Mertamae» u «HemeTamis»

02.04.2024

29

Heopranuueckue u opraHu4eckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

09.04.2024

https://lesson.edu.ru/04/10

30

AMoTepHbIe HEOpraHUYECKHe U
OpraHUYECKUE COCAMHEHUSI.
['eneTnueckas CBA3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

16.04.2024

https://lesson.edu.ru/04/10

31

Posib xuMuu B obecnieueHNH
HKOJIOTMYECKOH, SHEPreTUYECKON U
NUILEBOM 6€30MaCHOCTH, pa3BUTUHI
MeIUIUHBI

23.04.2024

https://lesson.edu.ru/04/10

32

[TpencraBienus o6 0OLIMX HAYUHBIX
MPUHIUITAX TPOMBIIITICHHOTO TTOTyYEeHUS
BO)XHEHIIINX BELIECTB

07.05.2024

https://lesson.edu.ru/04/10

33

YenoBek B MHPEC BCHICCTB U MAaTCpHUAJIOB

14.05.2024

https://lesson.edu.ru/04/10

34

Xumus u 3J0POBBEC UCIIOBCKA

21.05.2024

https://lesson.edu.ru/04/10

OBUIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumus, 11 xnace/ Pyasutuc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3narensctBo «IIpocBemiennes
Xumus. 11 xmace : yue0. mist o06meodpa3oBat. opranu3zanuii : 6a3oeril yposenb: O.C. 'abpuensa, N.I'. Octpoymos, C.A. Cnaakos. - 4-e u3.,

crep. - Mockaa : [Ipocsemienue, 2022.- 127 c. : ui.

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

"IToypounsie pazpadotku 1o xumuu. 11 kimacc. K YMK O.C. I'abpuensna, I'.E. Pynsutuca, @.I'. ®enpamana u ap"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://Ibz.ru/metodist/iumk/chemistry/e-r.php






Kpurepuu oneHuBaHusi
Ouenka ycmnoz2o omeema.
OtMeTKa «5» CTaBUTCSA, €CIIU 00YUYarOIIUICS:

e JIAJI MIOJIHBIA U MPABWIBHBIN OTBET HA OCHOBAHUY U3YYEHHBIX TEOPHUI;
o H3JI0KUJI MaTepHal B ONPEICICHHON JOTHUYECKOW MOCIEA0BATEIbHOCTH.

OtmMmetka «4» cTaBUTCS, €cli 00y4arOIIUIACS:

e JIAJI TIOJIHBIA U MPABWIBHBIN OTBET HA OCHOBAHUY U3YYEHHBIX TEOPUI;

o H3JI0KUJI MAaTepUal B OMPEACICHHON MOCIEA0BATEIBLHOCTH;

e JOMyCTWJ 2—3 HECYIIECTBEHHBIX OIIUOKH, HCHPABICHHBIX IO
TpeOOBAHUIO YUUTEIIS WU J1ajl HEMTOJHBIM U HEUETKUN OTBET.

OtMmeTka «3» CTaBUTCSA, €CIIU 00yUYarOIINICS:

e JIaJ TIOJIHBIA OTBET, HO JOMYCTUJ CYIIECTBEHHYIO OIIMOKY WM OTBET
HEMOJIHBII, MOCTPOEH HECBS3HO.

OTMeTKa «2» CTaBUTCSA, €CIIM 00yUYarOIIUICS:

e TI0Ka3aJl HENOHMMAHNE OCHOBHOTI'O COZAEpkKaHHUs y4eOHOTO MaTepuiIa;
o JIONMYCTWJI CYUIECTBEHHbIE OIIMOKH, KOTOPhIE HE CMOT HCIPaBUTh IMPHU
HABOALIUX BOIIPOCAX YUUTEIIA.

Ouyenka ymeHuil pewiams 3a0aqu
OtmeTKa «5» CTaBUTCS, €CITH:

¢ B JIOTHYECKOM PACCY)KICHHUH U PEIICHUHU HET OINOOK;
e 3aJiaya peleHa ParroOHAIBLHBIM CIIOCOOOM.

OtMmeTka «4» CTaBUTCS, €CIU:

e B JIOTHYECKOM PACCYKIECHHUU M PEIICHHH HET CYIICCTBEHHBIX OIIHNOOK,
IIPY 3TOM 33j1a4ya pelieHa, HO HepaIrmOHAIBHBIM CITIOCO00M;
e JIOMYIIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIITHNOOK.

OtMeTKa «3» CTaBUTCS, €CIIU:

e B IJIOTHYCCKOM PACCYKXACHHUHN HCT CYIICCTBCHHBIX OH.II/I6OK;
e JIOIMYCKACTCA CYHICCTBCHHAA OIMOKa B MAaTEMaTUUECKUX pacueTrax.

OtMmeTKa «2» CTaBUTCS, €CIU:



e HMMEIOTCSl CYILECTBEHHBIE OIIMOKM B JIOTMUECKOM paCCyXACHUU WU
peLIeHuN.

Ouyenka IKcnepuMeHmMAIbHLIX yMeHUU (6  npouecce  8bINOJIHEHUS
npaKmuyecKkux padoom no UHCMpPYKyuu)

OTMeTKa «5» CTaBUTCS, €CIIU:

e paboTa BBHIMIOJHEHA MOJHOCTHIO. CleNlaHbl MpaBUIbHbIE HAOMIONCHUS U
BBIBO/JIbI, AKCIEPUMEHT OCYIIECTBJICH MO IUIaHy, C Y4€TOM TEXHUKHU
0€30I1aCHOCTH U MPABHJI pabOTHI C BEIIIECTBAMH U IIPUOOpaAMH;

o TIPOSIBJICHBI OPraHU3AIMOHHO-TPYJOBbIE YMEHHS (IOJACPKUBACTCS
JUCTOTa pabovYero MecTa, MopsJIoK Ha CTOJIe, SKOHOMHO HCITOIBb3YIOTCS
PEaKTHUBBI).

OtMmeTka «4» CTaBUTCS, €CIIU:

o paboTa BBINOJHEHA, ClIEJIAHbl TPaBUJIbHBIC HAOJIOJEHUS U BBIBOJBI,
HKCIIEPUMEHT BBITIOJTHEH HEMOJHO WM HAOJIFOIAI0TCSl HECYIIIECTBEHHBIE
OImMOKHU B pabOTE C BEIIECTBAMHU U TPUOOPAMU.

OtMmeTKa «3» CTaBUTCS, €CIU:

e OTBCT HCHOHHBIﬁ, pa60Ta BBIIIOJIHCHA IIPaBHJIBHO HC MCHCC 4YCM

HAIOJIOBUHY;

o JIONyIICHA CYIIECTBEHHas ommOka (B XOJe OKCIEpUMEHTa, B
oOBsicHeHuu, B opopmieHun padbotsl, mo Th npu pabote ¢ BenecTBaMu
U Tpubopamu), KOTOPYH OOYYArOIIMIICS HCIpaBiseT MO TPeOOBaHUIO
YUUTEJIA.

OtMeTKa «2» CTaBUTCS, €CIIU:

o JIONYIICHBI JIBE€ WIX 0oJiee CYIICCTBEHHbIE OIIMOKH B  XOJe
DKCIIEPUMEHTA, B OOBsICHEHUHU, B odopmieHuu padbotel, mo Th mpwu
paboTe ¢ BemecTBaMU W MPUOOpamMu), KOTOPHIC YYAIIUNUCS HE MOMKET
UCITPABUTh.

Ouenka ymeHuini pewiamp IKChEpUMEHmMATbHble 3a0auu  (ciaedyem
yuumesléams HAOI00EHUA yyumens u npeovasnaemvie 00yUArOUWUMUCA
pe3yibmambsl 6bINOJIHEHUS ONbIMOE)

OtMmeTKa «5» CTaBUTCsA, €CJIIN:

e ILIAH PpCHICHUSA 3aaa49r COCTABJICH IIPABHUIIBHO,
e OCYHICCTBIICH HOI[60p XUMHUUYCCKHUX PCAKTHBOB U O60py,ZIOBaHI/ISI;
e JIaHO IIOJIHOC 00BSCHECHHUE U CICJIaHbl BBIBOABI.



OtMeTKa «4» CTaBUTCS, €CIIU:

e TUIAH PEUICHUS COCTABJICH MTPABUIIBHO;

¢ OCYIIECTBJICH OO0 XUMHUIECKUX PEAKTHBOB U 00OPYIOBAHMS;

e JIONYIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B OOBSICHCHUH H
BBIBO/JIaX ).

OtMeTKa «3» CTaBUTCS, €CIIU:

e IUIAH PEUICHUS COCTABJIEH NMPABUIIBHO;
¢ OCYUIECTBJIEH MOJ00p XMMUYECKUX PEAKTUBOB U 000OPYAOBaHMUS;
e JIONYIIEHA CYIIECTBEHHAs OIINOKA B O0BSCHEHUH U BHIBOJIAX.

OtMmeTKa «2» CTaBUTCS, €CIIU:

e JIOMYIIEHBI ABE M Oosiee omuOKu (B IUIaHE pPEIICHHS, B MOa00pe
XUMHUYECKUX PEaKTUBOB U 000pYAOBaHUS, B OOBSICHEHNUHU U BBIBOJIAX).



