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AHHOTanus K padoueii mporpamMme o xumum B 11 kiacce (0a30Bblil ypOBEHb)

[Ipenmer Kiacc Mecto Coneprkanue Kypca HopMmartuBHbIE TOKYMEHTBI Ucnonb3yembiii YMK
npeaMera B
y4eOHOM IIaHe
(KOJI-BO 4acoB)
Xumust 11 34 gaca (1 vac B | 1. Ctpoenue aromoB. [lepronnuecknii | 3akoH PD «O06 obpazoBarmnm» Ne 273-03 | YuyeOHUK:
HEIEIIIO) 3akoH u Ilepuoanueckas cucrema ot 29.12.2012r,; O.C.T'abpuensn

XUMHYECKHX 31eMeHTOB /[l. H.
Menneneena.

2. Ctpoenue BeniectBa. MHOTooOpasue
BECIICCTB.

3. XuMuuecKkue peakiyu.

4. MeTamisl.

5. Hemeransl.

6. CBsI3p HEOPTAHMYECKUX U
OPraHMYEeCKUX BEIIECCTB.

7. X¥IMHSA ¥ )KU3Hb.

®denepanbHblil TOCY1apCTBEHHBIN
00pa30BaTeNbHbII CTaHAAPT CPEIHETO
obmero oopa3oBaHus (IpUKa3
MunucrepcTBa 00pa3oBaHMs U HAYKU
P® ot 17.05.2012r. Ne 413);
®enepanbHas oOpa3zoBaTesibHas
porpaMma CpeHero o0mero
obpazoanus (POII COO) (6a30BbIit
YPOBEHB);

aBTopckas nporpamma O.C.
INabpuensna: IIporpamma Kypca XuMuu
quist 10-11 kmaccos
0011e00pa30BaTEIbHBIX YUPEKACHUN —
M.: [lpoda, 2021,

- pabouas mporpaMmmMa BOCIIUTAHUS
MKOY ba3zapHochI3raHCKO# cpeaHen
Kol Ne 2.

«Xumus. 11 knacc.
ba3o0BbIi1 ypoBeHb) -
M.: Jlpoda, 2016r.




IosicHUTEILHAA 3aNNCKA

PaGouas nporpamma no yue6HoMy npeamery «xumus» st 10 kinacca pa3paboraHa B COOTBETCTBHH C:

- @enepanbHbIM 3aKOHOM OT 29.12.2012 No273-D3 «O06 obpazoBanuu B Poccuiickoii @enepanumny;

- @enepabHBIM TOCYAApCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM CpeaHEro odmiero oopazopanus (mpruka3z MuHucTepcTBa 00pa3oBaHus U HAYKH
P® or 17.05.2012r. Ne 413);

- ®enepanbHON 00pazoBaTebHON IporpaMmoit cpeanero oomero oopazoBanus (POIT COO) no xumuu (6a30BbIN YPOBEHB);

- aBropckoii mporpammoirt O.C. I'abpuensina: IIporpamma kypca xumuu aist 10-11 kmaccoB o0meoOpazoBarenbHbIX yupexaeauii — M.: lpoda, 2021;
- @enepanbHbIM MEpEYHEM YUYEOHUKOB, JOIMYIIEHHBIX K KCIONb30BAHUIO NPU peaIU3allud HMEIOIIUX TOCYJAapCTBEHHYIO aKKpEeIUTAIHIo
00pa3oBaTEeNbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, CpemHero oomero oOpa3oBaHUS OpraHU3AlMsIMHU, OCYLIECTBIISIOIINMHU
00pa3oBaTelbHYI0 JCATEIBHOCTD, YTBEPKIEHHOTO NpHUKa3zoM MuHHCTEpcTBa mpocBemienus Poccuiickoit ®@enepamuu ot 20.05.2020 Ne 254 (c
WM3MEHEHUSMHU U JonojgHeHusMu ot 23.12.2020);

- yuetoM paboueil mporpammsl Bocniutanus MKOY bazaprocsisranckoit cpeaneit mkonst Ne 2.

Jst peanmzanuu pabodeii mporpaMMBbl UCTIONb3yeTcst yueOHuk: «Xumust 10 kinace. bazosiit yposensy /O.C.I"abpuensiH, - M., Ipoda, 2016r

MecTo npeamera B yueoHoM 11ane: 34 yaca (1 yac B Hezlemo)

e nporpamMmsl:

- (hopMUpOBaHHE CHUCTEMbl XUMUYECKMX 3HAHUIN KaK Ba)KHEHIIEH COCTaBISIOLICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B OCHOBE KOTOpPOH JexXar
KIIIOYEBBIC TMOHATHS, (DyHIAMEHTAIbHbIC 3aKOHBI M TEOPHUH XUMHH, OCBOCHHME sI3bIKa HAYKH, YCBOCHHME W TOHHU 1 MaHWE CYIIHOCTH JOCTYITHBIX
0000111eHUI1 MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHUE C HCTOPUEN UX Pa3BUTHS U CTAHOBJICHHUS;

- (hopMHpOBaHHUE U PA3BUTHE MPEJICTABICHUNH O HAay4HbIX METOAAX MO3HAaHUS BEIIECTB MU XUMHUYECKUX PEAKIMM, HEOOXOAUMBIX IJsl MPHOOPETEHUs
YMEHHI OPUEHTUPOBATHCS B MUPE BEUIECTB U XUMUUECKHX SBICHHUH, UMEIOLIUX MECTO B MPHUPO/IE, B TPAKTHUECKON 1 MOBCEAHEBHON KHU3HU;

- pa3BUTHE YMEHUH M CIOCOOOB JESTENbHOCTH, CBS3AHHBIX C HAOMIOJACHUEM U OOBSICHEHHEM XHMHUYECKOTO SKCIIEpUMEHTA, COONIOACHUEM IpPaBHI
0€e30MmacHOro 00paIeHNs C BEIIECTBAMU;

- ajanTtanus oOydYaromIMXCsl K YCJIOBMSIM JMHAMHUYHO pa3BHBAIOLIETOCS MHpa, (OpMHpOBaHHE MHTEIUIEKTYaJbHO PA3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XKHU3HEHHBIX CUTYallUSX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

- ¢dopMupoBaHUE Yy OOYYAIOIIMUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMI), MMEIONIUX YHHUBEPCAIbHOE 3HAYCHHE NJISl Pa3IMYHbIX BHJIOB
NeSITeIbHOCTH: PeLIeHUs] TpobiieM, MOKCKa, aHalu3a U o0paboTku MHGOpMaLKUK, HEOOXOIUMBIX ISl IPUOOPETEHHS OMbITa AEATEIbHOCTH, KOTOpast
3aHMMaeT Ba)XKHOE MECTO B MO3HAHMU XUMMH, a TAKKE JUIS OLEHKH C MO3MIMHA SKOJIOrMYeckod Oe30MacHOCTH XapaKTepa BIMSHUS BELIECTB U
XUMHYECKHX MPOIIECCOB HA OPTaHU3M UeJIOBEKa U MPUPOJHYIO CPELy;

- pa3BUTHE T[03HABATEIbHBIX HHTEPECOB, WHTEJUIEKTYyallbHBIX M TBOPYECKUX CIOCOOHOCTEH OOyYalomIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO
MpUOOpeTaTh HOBBIE 3HAHUS IO XHMHUU B COOTBETCTBUU C >KM3HEHHBIMH HOTPEOHOCTSIMH, MCIONB30BaTh COBpeMEeHHbIe WH 1 ¢opManmoHHbIE
TEXHOJIOTUH JIJIS TIOMCKA U aHallM3a y4eOHOM U HayYHO-TIOMYJISIPHON HH(POPMAITIH XUMUYECKOTO CO/IePIKAHNUS;

- (opmupoBaHue U pa3BUTHE y OOYYAIOIIMXCS ACCOLMATHBHOIO W JIOTMUECKOTO MBILIUIEHUS, HAOII0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0OCOOEHHO HEOOXOAUMBI, B YACTHOCTH, IIPY TUIAHUPOBAHUHU M ITPOBEACHUN XUMHUUECKOT0 SIKCIIEPUMEHTA;

- BOCHHUTaHHE y 0Oydarommxcsi yOekIEHHOCTH B TYMaHHUCTHUYECKON HAMpPaBICHHOCTH XUMHUH, €€ Ba)XXKHOH pOJIM B PEUICHUH IIOOATBHBIX MPoOIeM
paMoOHaIBFHOTO MPUPOIOTIONIB30BAHUS, TIOMIOTHEHNS YHEPTETHUECKUX PECYPCOB U COXPAHEHHUs MPUPOJHOTO PABHOBECHS; OCO3HAHUS HEOOXOIMMOCTH



Oepe’KHOr0 OTHOILEHHUS K TPUPOAE U CBOEMY 3/0POBBIO, a TaKXKe NPHOOPETeHMs OINbITa WCHOJIb30BAHUS MOJYYCHHBIX 3HAHWM U TPUHSATHS
I'PaMOTHBIX PEIICHUN B CUTYalUsAX, CBA3aHHBIX C XMMUYECKUMH SIBJICHUSIMU.

l. IlnaHupyeMble pe3ybTAThI 00YUEHHUSs

JInuyHOCTHBIE pe3yJIbTaThl:

JInuHOCTHBIE PE3yJbTAaThl OCBOCHUS NpeaMera «XHMHUS» OTPaKaroT CPOPMHUPOBAHHOCTH OINBITA MO3HABATEIBHONW M MPAKTUYECKOH AEATEIbHOCTH
o0yyaroImuxcs o peaau3aly IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1. I'paskpaHCcKOro BOCIIUTAHUS:

— 0CO3HaHMsI 00YYAIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 003aHHOCTEH, yBa)KE€HHsI K 3aKOHY U IIPAaBOMOPSIKY;

— MPEACTaBIEHUS O COLIMAIBHBIX HOPMaxX U MpaBUiIaxX MEKINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE;

— TOTOBHOCTU K COBMECTHOW TBOPUYECKOW MAEATENbHOCTU IPH CO3/aHUM YUYeOHBIX NPOEKTOB, PELICHWU Y4eOHBIX U IO3HABAaTEIbHBIX 3a/ad,
BBINIOJTHEHUHM XUMUYECKHUX IKCIIEPUMEHTOB;

— CHOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBbI, HAMEPEHHUS, JIOTUKY M apTyMEHTBI IPYTHX IPU aHAIN3€ Pa3InYHbIX BUAOB YUeOHOU AEATENbHOCTH;
2. [IaTpHOTHYECKOr0 BOCIIUTAHUS:

— LIEHHOCTHOI'O OTHOIIEHHUS K HCTOPUYECKOMY ¥ HAyYHOMY HACJIEINIO OTEYECTBEHHON XUMUM;

— YBaXKEHHUS K IpOLlecCy TBOPUECTBA B 00JIACTM TEOPUHM M MPAKTUYECKOTO MPUMEHEHHUS XMMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHUS HAyKU €CTb
pe3yJabTaT AJIUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOT'O TPY/a YUEHBIX U IPAKTUKOB,;

— HHTEpeca U I03HABAaTEJIbHBIX MOTHMBOB B TMOJYYEHHMH M MOCIEAYIOLIEM aHajdu3e MHPOpPMAlUU O NEPEIOBBIX JOCTHKEHHUSX COBPEMEHHOMU
OTEUYECTBEHHON XUMMH;

3. lyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

— HPaBCTBEHHOT'O CO3HAHUS, dTHYECKOTO ITOBEICHHS;

— CMOcOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XMMHYECKUMHU SIBICHUSMHU, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOpaJbHO-
HPAaBCTBEHHbBIE HOPMBI U [IECHHOCTH;

— TOTOBHOCTHU OLIEHUBATh CBOE MOBEJIEHUE U MOCTYIKU CBOUX TOBApHILEH ¢ MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN
9TUX MTOCTYIIKOB;

4. ®opMUpPOBaHUS KYJIbTYPbI 30POBBSI:

— TOHUMAaHHUA IIEHHOCTEH 3/I0pOBOro U 0€30MmacHOro oopasa KU3HU; HE0OXO0IUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY M
MICUXUYECKOMY 3/I0pPOBBIO;

— co0Ir0IeHUs TTpaBUIT 0€30IIaCHOT0 0OpalleH s ¢ BEIIECTBAMHU B OBITY, TOBCETHEBHON )KU3HU U B TPYAOBOH NESTEIHLHOCTH;

— TOHUMAaHHUS LIEHHOCTH TNpaBWI WHIUBUIYaJbHOTO W KOJUJIEKTUBHOTO 0€30MacHOrO MOBEACHMS B CUTYalMsIX, YTPOXKAIOMIMX 3OPOBBIO U >KU3HU
Jo/Iel; 0CO3HAHMS MOCTIEICTBUM U HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOT OIS, HAPKOTUKOB, KypeHHS);

5. TpyaoBoro BocnuraHusi:

— KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4ueOHO-HCCleoBaTeNb 1CKOil MesTeNbHOCTH, OOIECTBEHHO MOJIE3HON, TBOPUECKOM M JPYyruX BUAAX
NEeSATEeTbHOCTH;

— YCTAHOBKM Ha aKTHBHOE Y4aCTHUE B PEUICHUHU MPAKTUYECKUX 3a/1ay COLIMAIbHON HAMPaBICHHOCTH (B paMKaX CBOETO KJlacca, UIKOJIbI);

— HMHTEepeca K MPaKTUYECKOMY M3yUeHUI0 Mpodeccuit pa3InyHoro poja, B TOM YUCIIE Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAaHUH 110 XUMUU;



— YBaXEHUs K TPYyAY, JIOJIIM TpyAa U pe3yjbTaTaM TPYJO0BOU JAESITEIbHOCTH;

— TOTOBHOCTU K OCO3HaHHOMY BbIOOpPY MHAMBUIYaJIbHOM TpaeKkTopuu oOpa3oBaHus, Oyayuiel npodeccun u peann3alnui cOOCTBEHHbIX JKU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6. IK0/10rM4€CKOro BOCIIUTAHUS:

— DKOJIOTUYECKH 11e7IeCO00Pa3HOro OTHOUICHHUS K IPUPOE, KaK UICTOUHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIe;

— IOHHUMaHMs INI00AJIBHOIO XapakTepa SKOJIOIMYECKUX MpoOJieM, BIUSHHS SKOHOMHUYECKHX IPOLIECCOB HA COCTOSHHE IMPUPOJHON U COLMAIBHON
Cpelbl;

— 0CO3HaHMs HE0OXOAMMOCTHU MCIIOJIb30BAaHUS JOCTHXKEHUN XUMHHU JJIs1 PEIIEHUS] BOIIPOCOB PALIMOHAIBHOIO IPUPOI0NOIb30BaHUS;

— AaKTHUBHOTO HENPHATUS JCWCTBUH, NPUHOCIIIMX BpEA OKPYXarolled NpUpOAHON cpene, yMEHHUS NPOTHO3UPOBATH HEOIAronpusTHHIC
9KOJIOTMYECKUE NIOCIEACTBHS IPEANPUHUMAEMBIX IEHCTBUHI U NIPENOTBPAILATD UX;

— HQJIWYUS Pa3BUTOTO HKOJIOIMYECKOTO MBIIIIEHUS, 3KOJOTUYECKOW KYJbTYphI, OIbITA JEATEIbHOCTH SKOJIOIMUYECKON HAIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEJIbHOM, KOMMYHHKAaTHBHOM M COLMAJIbHOW MNPAKTHUKE, CIIOCOOHOCTM W YMEHHsS aKTUBHO IPOTHUBOCTOATH
uaeosioruu xemohoouu;

7. LleHHOCTH HAYYHOTI'0 ITO3HAHMS

— c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHOMN MPaKTHKH;

— MOHMMAaHMs crelUPUKN XMMHUU KaK HayKH, OCO3HaHMs €€ poju B (OPMUPOBAHUM PALMOHAIBLHOIO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU L[EIOCTHOTO
NpeaCcTaBiIeHus 00 OKpYKaloIMIeM MHpE KaK O €JMHCTBE MPUPOABI M YEJOBEKa, B MO3HAHUM IMPHPOJHBIX 3aKOHOMEPHOCTEH W PEHICHWH MpoOIeM
COXPAaHEHUs IPUPOJHOTO PABHOBECHS;

— yOeXIEHHOCTH B 0COOOH 3HAYMMOCTH XMMHUHU IJIi COBPEMEHHOHM IMBHJIM3AIMH: B €€ T'yMaHUCTHYECKOW HAIPABICHHOCTH W BaXHOH POJIM B
CO3JIaHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpPHI, pEIIEHUH IN100aTbHBIX MPOOIeM YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA
— CBIPHEBOM, PHEPreTUUYECKON, MUIIEBOM M 3KOJOTHYECKOW 0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, 00ECIIEYEHUH YCJIOBHH YCHEIIHOIO TpyJa U
HKOJIOTUYECKU KOM(POPTHOM KHU3HHU KaXKAOT0 WiIeHa O0ILEeCTBa;
— €CTeCTBEHHO-HAyYHOM TIpaMOTHOCTH: IMOHUMAaHHs CYIIHOCTH METOJIOB TO3HAHUS, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH
MCMOJIb30BaTh MOJTy4YaeMble 3HAHUS Ul aHaJIu3a U OOBSICHEHUS SIBICHUH OKPY)KaOLIero MUpa U MPOUCXOAAIINX B HEM U3MEHEHUH; YMEHUs JeNaTh
000CHOBaHHbBIE 3aKIIOYEHHS Ha OCHOBE HaAYYHBIX (DAKTOB U MMEIOLIUXCS JaHHBIX C LENbI0 MOJIYUYEHHS IOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITEIbHO MCIIOIb30BaTh XMMUYECKHE 3HAHUS JUISl peLICHUs TPOOJIEM B peaibHBIX KU3HEHHBIX CUTYallUsX;
— HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM e TEIbHOCTH;
— TOTOBHOCTH U CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHMIO W CaMOOOpPa30BAaHHMIO, K AKTHBHOMY IOJYYEHHIO HOBBIX 3HAaHUM MO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;
— UHTepeca K 0COOEHHOCTSM Tpy/Jia B pa3InYHbIX cepax mpophecCHOHATLHON AeATEIbHOCTH

MertanpeaMeTHble pe3yJabTaThI:

MertarpeaMeTHbIE pe3yIbTaThl OCBOSHHS YIEOHOTO MpenMeTa « XUMHUsDy Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHMs BKIIFOYAIOT:

3HaYUMBIE Ui (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS MEKIUCIUIUIMHAPHBIE (MEXIpeIMeTHbIe) OOIIeHAay4YHble MOHATHSA, OTpakarollue
[[EJIOCTHOCTh HAayYHOM KapTUHBI MHpa M clenu(uKy MeTOIOB MO3HAHMs, HCIOJIBb3YyeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, dHEPTHUf,
SIBIIGHUE, TPOIIECC, CUCTeMa, HAy4YHbIH (PaKT, MPHUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeJAOBaHWE, HaONIOJeHUE, HW3MEpEeHHe,
AKCIICPUMEHT U JIPYTHUE);



YHUBEpCaIbHbIC yueOHbIC NEHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PErYJISATHBHBIC), obecrednBaronye (GopMupoBanue (yHKIMOHATLHOM
IPAaMOTHOCTH ¥ COIIMAIbHON KOMITETCHIIMHM 00YyYarOIINXCs;

CIIOCOOHOCTh 00YYarONIUXCs MCIOJIb30BAaTh OCBOCHHBIC MEKIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHOW ITPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YYEOHBIMU IMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU M PETYJSITUBHBIMHU
NEUCTBUSIMH.

OBJajieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a3oBble JIOrnYecKme 1eiCTBUA:

CaMOCTOSITENTLHO (POPMYITUPOBATH U AKTYaTHU3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEIETIATH 1eNIU JACSITeIbHOCTH, 3aaBasi MapaMeTpPhl U KPUTEPHUH UX TIOCTHXKEHUS, COOTHOCUTH PE3yJIbTAThl IEATEIHHOCTH C MOCTABICHHBIMHU IIEIISIMU;
UCIOJIb30BaTh TNPU OCBOCHUU 3HAHUHM MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACNATh XapaKTepHble MPU3HAKU TMOHSITUNA M YCTaHABIMBATH HUX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1711 OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMY BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

yCTaHaBIMBATh NPUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKIY N3YYaeMbIMH SIBICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC, AeTyKTUBHBIC, 10 aHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B PACCMATPUBAEMBIX
SIBIICHUSX, (OPMYITUPOBATEH BBIBOJIBI U 3aKJIFOUCHUS;

MPUMEHSITh B MPOIECCEe TO3HAHMSI, UCTIOIh3yEMbIe B XHMHH CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIH, IPEOOPa3OBhIBATh MOJICIBHBIC TPEICTABICHUS —
XUMHYECKUI 3HaK (CHMBOJ) dJIEMEHTa, XUMHYeckass (opmyra, ypaBHEHHE XUMHUYECKOW peaklMyd — IMPH PEIIeHUH Y4eOHBIX MO3HABATENbHBIX U
MPaKTUYECKUX 3aJa4y, NPUMEHSATh HAa3BAHHBIE MOJIEIbHBIE NPEACTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEILIECTB U
XUMHYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAy4YHOI'O IMO3HAHUS BEIIECTB M XUMHUECKUX PEAKIIUII;

dbopMynupoBaTh LETU W 3a7a4d HCCIENOBAaHUS, HCIOIb30BaTh IOCTABJICHHBIE M CAMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOIMPOCHI B KaueCTBE
WHCTPYMEHTA TIO3HAHUS U OCHOBBI /ISl JOPMUPOBAHUS TUTIOTE3BI 110 TPOBEPKE MPABMIBHOCTU BHICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMH CAMOCTOSTEIHLHOTO TIJIAHUPOBAHMS U TIPOBEICHUS YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOAAaTh 32 X0J0M
Mpolecca, CaMOCTOATEIFHO TMPOTHO3UPOBATH €r0 pe3ynbTar, (HOpMyIHpPOBaTh OOOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO TOCTOBEPHOCTH PE3YIHTATOB
WCCJIETOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOICTaHHON padoTe;

MpuoOpeTaTh OMBIT YUYCHUUECKOW HCCIICIOBATEILCKOW M MPOEKTHOW AEATENbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MMOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHUS.

3) pa6ora ¢ nungopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HH(popManmu (HAyYHO-TIOMYJSpHAs JTUTEpaTypa XUMHUYECKOTO COJAEpIKaHUS, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHanMM3upoBaTh WH(OOPMAIMIO PA3IMYHBIX BUIOB U (OPM TPEACTABICHHS, KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U
HETPOTHUBOPEUNBOCTb;

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSITH PA3TMYHBICE METOMABI MPHU MOUCKE U O0TOOpe MH(pOpPMAIMK, HEOOXOIUMOU JIs BBIMOJHEHUS YYeOHBIX 3aaad
ONPEACIEHHOTO THUIIA;



pUOOpeTaTh OMBIT UCIIOJIB30BAaHMS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIONPATh ONTUMANIBHYIO (opMy npeacTaBieHnss HHGopManuu (Cxembl, Tpaduku, TuarpaMMBbl, TaOJIUIBI, PUCYHKU U JIPYTHE);
UCTIONIB30BAaTh HAYYHBIH SI3BbIK B KayeCTBE CPEJCTBAa NpH paboTe ¢ XUMHYECKOH HH(pOpManuei: NpUMEHSTh MEXIIpeAMETHbIe ((U3NYecKue u
MaTeMaTHYECKUe) 3HAKH U CUMBOJIBI, (hOpMyJIbl, a00peBUATYpbl, HOMEHKIIATYPY;

MCTIOJIB30BATh U MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBJj1ajieHHe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH JAeiCTBHSIME:

3a71aBaTh BOIIPOCHI 1O CYIIECTBY OOCYXKIaeMOW TEMbI B XOJ€ JHAjOora W/WIM JAUCKYCCHH, BBICKA3bIBATh WAEH, POPMYIHPOBATH CBOM HPEIIOKEHHS
OTHOCHUTEIIEHO BBITIOJIHEHUS MPEII0KESHHON 3a/1auu;

BBICTYNATh C TpPE3EHTalueil pe3ybTaTOB MO3HABATEILHOW JAEATEIBHOCTH, MOJYYEHHBIX CAaMOCTOATENIBHO WM COBMECTHO CO CBEPCTHHKAMH TPH
BBITTOJTHEHUH XMMUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOTHI 110 UCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PEANTN3alUH yueOHOTO IPOEKTa U
(bOpMyITUPOBATH BBHIBOBI 110 PE3YJIbTaTaM MPOBEAEHHBIX HCCIICAOBAHNH ITyTEM COTIIACOBAHMS MO3UIHIA B X0/1e 00CYX/IeHHs 1 00MEHa MHEHHSIMHU.
OgJaieHne YHUBEPCAIBLHBIMH PeryJassTHBHBIMU e CTBUAMU:

CaMOCTOSATENILHO IUIAHMPOBATh M OCYLIECTBIIATH CBOIO ITO3HABATEIbHYIO AEATEIBHOCTD, ONpenessas e€ IelIu M 3a/add, KOHTPOJIUPOBATh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMPEJIaraeMblii aJlrTOPUTM JICHCTBHUI IPU BHIOJHEHNUH y4eOHBIX M MCCIIEI0BATEIbCKUX 3a/1a4, BHIOUpATh Hanboee
3 PeKTUBHBII cIOCOO UX PELICHUS ¢ YYETOM ITOTyYSHUS] HOBBIX 3HAHHUI O BEIIECTBAX M XMMUYECKUX PEaKIHsIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIPHOCTU Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IIpenmeTHble pe3yJibTaThI:

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUs» 0TPaXKaroT:

c(OPMHPOBAHHOCTh MNPEACTABICHUN: O XMMHUYECKON COCTABIAIOLIEH €CTeCTBEHHO-HAyYHOM KapTUHBI MHUpA, POJM XUMHUHM B TO3HAHUM SIBICHHUN
IpUPOJIBI, B GPOPMHUPOBAHUU MBIIIICHUS U KYJIBTYPbl TMYHOCTH, €€ (YHKIIMOHAILHON IT'PaMOTHOCTH, HEOOXOAUMOM ISl PEeLIeHHs TPAaKTUYECKHUX 3a7au
1 DKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO M PUPOIHON CpELE;

BJIaACHHUC CUCTEMON XHUMHUYECKHX 3H3HPII>1, KOTOpas BKJIIOYACT: OCHOBOIIOJIAraromure IMMOHATHA (XI/IMI/I‘-IGCKI/Iﬁ DJIEMEHT, aTOM, H30TOII, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIICHUS, XUMUYeCKas
CBS3b (KOBaJICHTHAs, MOHHAs, METAJNIMYEcKasi, BOJOPOJHAs), KpUCTAUIMYECKas peléTKa, TUIbl XUMHUYECKUX PEaKIHid, pacTBOp, JIEKTPOJIUTHI,
HEDJICKTPOJIHUTBI, JJICKTPOJIUTHYECKad JucCColUanuA, OKUCIUTEIIb, BOCCTAHOBHUTCIb, CKOPOCTH XUMHUYECKOH pe€akunuu, XUMHYCCKOC paBHOBeCI/Ie);
TEOPUHU M 3aKOHBI (TEOpUs dIEKTPOIUTHUECKON Tuccounanuu, nepuoandeckuii 3akon /1. . MenneneeBa, 3aKk0H COXpaHEHUS! MAacChl BELIECTB, 3aKOH
COXPAHEHHUs W TNPEBPALLEHUS DHEPTUU NPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XMMUH, MUPOBO33PEHUECKNE 3HAHUS,
JIeKalllye B OCHOBE MOHUMAHUS IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (aKTOJIOIMUECKHE CBEJIEHHUS O CBOMCTBAX, COCTaBe, MOTy4EHUH
# 0€30I1aCHOM HCIIOJIb30BAHUU BaXKHEHIIINX HCOPTraHNYCCKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTHU YCIIOBEKA,

C(bOpMI/IpOBaHHOCTB YMCHI/II\/'I BBIABJIATH XapaKTCPHBIC IMMPHU3HAKA HOHSITI/II\/’I, YCTaHABJIIMBATh UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIINEC ITOHATHUA
IIPY OIIMCAaHUM HEOPTraHMYECKUX BEIIECTB U UX IIPEBPALLCHUI;

c(OPMHPOBAHHOCTh YMEHHUI MCIONB30BaTh XMMHUYECKYIO CHMBOJHKY JUIS COCTaBJIE€HHs (OPMYJ BEIIECTB M YpaBHEHHH XUMHMUYECKHX DPEaKLUH,
cuctematuyeckyo HoMeHknarypy (IUPAC) u TpuBuansHble Ha3BaHMS OTIEIBHBIX HEOPTaHUUECKHUX BEIIECTB (yrapHbIH ra3, yrIeKUCIIbIN Ta3, aM MHaK,
raméHasi U3BeCTh, HeranéHas U3BeCTb, MUThEBas COJA, MUPUT U IPYTHE);



c(hOpPMUPOBAHHOCTh YMEHUU OMPEIENATh BAICHTHOCTh U CTEMEHb OKUCIICHUS XUMHUYECKHX JJIEMEHTOB B COCAMHEHUSX PA3IMYHOTO COCTaBa, BUJT
XUMHYECKON CBA3M (KOBAJIEHTHAs, MOHHAS, METaJUIMYECKasi, BOAOPOHAs) B COCIMHEHUSAX, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HIOHHAsI, METa/NInYecKasi), XapakTep cpeibl B BOJHBIX PACTBOpPaxX HEOPTaHUUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH YCTaHABIUBATh NPUHAIJICIKHOCTh HEOPraHWYECKHX BEUIECTB IO HMX COCTaBy K OINpPENeNEHHOMY KIaccy/TpyIine
COCMHEHMH (ITPOCTHIC BEIIECTBA — METAJUIBl M HEMETAJUIbI, OKCH/IbI, OCHOBAHUS, KUCIIOTBI, aM(OTEPHBIC THIPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN paCKpbIBaTh CMBICH mepuoandeckoro 3akoHa JI. V. MeHneneeBa M JAEMOHCTPUPOBATH €0 CHCTEMAaTHU3UPYIONIYIO,
OOBSICHUTENIbHYIO M IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPH30BATH AJIEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKHX 3yieMeHTOB |—4 mepuonoB Ilepuoandeckoil cucremMbl
xuMudeckux aiemeHToB JI. M. MenueneeBa, UCIONB3Yysl MOHATHSA «S-, P-, O-3JCKTPOHHBIC OpPOUTAINY, «IHEPreTHUECKHE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHHUs CBOICTB XMMHUUYECKHX 3JIEMEHTOB M UX COEIMHEHMI IO mepuojaM u rpynnam llepuoandeckoil cucTeMbl XUMUYECKUX
anemeHToB . 1. Menaeneera;

c(OPMHPOBAHHOCT, YMEHHUH XapaKTepH30BaTh (ONMHCHIBAThH) OOIIME XMMHUYECKHE CBOWCTBA HEOPTaHMYECKHMX BEUIECTB PAa3JIMYHBIX KIIACCOB,
MOATBEPIKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXKIY HEOPTaHMUECKHUMU BEIIECTBAMH C TTOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIHUPOBATh XUMHUYECKHE PEAKIMH IO Pa3IMYHBIM MpPU3HAKaM (YUCIYy U COCTAaBy pEarupyrollux BEIIEeCTB,
TEIIOBOMY 3((eKTy peaKiny, H3MEHEHHUIO CTEIICHEeH OKUCICHHS DIIEMEHTOB, 00OPAaTUMOCTH PEAKLIUH, YYACTHIO KaTalu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHUH COCTABIIATH YPAaBHEHUS PEAKIMA PAa3IMYHBIX THUIIOB, IMOJHBIC W COKpANIEHHBIC YpaBHEHHS pPEakiMii MOHHOTO OOMCHA,
YUHUTBIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMU, MOJITBEPKIAIONINE KAueCTBEHHBIM COCTAaB Pa3jIMYHbIX HEOPTaHMYECKUX BEIIECTB, pAaCIO3HaBaTh
OTIBITHBIM TTyTEM HOHBI, MPUCYTCTBYIOININE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI OCPEACTBOM COCTAaBJIEHUS AJIEKTPOHHOIO OanaHca
ITUX PEAKIUH;

c(hOPMHUPOBAHHOCTh YMEHUIN OOBSICHITH 3aBUCIMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH OT Pa3NUYHbIX (DAKTOPOB; XapaKTep CMEIIEHUs XUMHUYECKOT O
paBHOBECHSI B 3aBUCUMOCTH OT BHelTHero Bozaeicteus (mpuniun Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMUUYECKUE MPOIIECCHI, JIEXKAIINE B OCHOBE IPOMBIIIEHHOTO MMOTYYEHHsI CEpPHOI KHCIOTHI, aMMHUaKa,
a TaKke c(hOPMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUNIAX U YKOJOTUYECKUX MPOOIeMax XUMUIECKOTO MMPOU3BOJICTBA;
c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIICHUS C HCIIOJIb30BAHUEM IMOHSATHS «MaccoBasi JOJsS BEIIeCTBa B PAcTBOPE», 0OBEMHBIX OTHOIICHUMN
ra3oB IMpH XUMHYECKHX PEaKIUAX, MAcchl BEIIECTBA WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OIHOrO M3
Y4aCTBYIOUIMX B PEaKIMM BELIECTB, TEIUIOBOTO 3(P¢eKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IMPEBPALICHHUS U COXPAHEHUS
SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COOIOJAaTh MpaBWiia TMOJIH30BAHUS XMMHUYECKOW TMOCYNON M J1abopaTOpHBIM OOOpYJOBaHHMEM, a TaKXKe IpaBHiia
oOparieHus ¢ BEMIECTBAMU B COOTBETCTBUU C MHCTPYKITUSMH IO BHITIOJHEHHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHIATH XUMUYECKHUI SKCIIEPUMEHT (pa3ioKeHue MePOKCHIa BOAOPOIa B IPUCYTCTBUH KaTalu3aropa,
OTIpe/IeTICHUE Cpelbl PAaCTBOPOB BEIIESCTB C IMOMOIIBI0 YHHUBEPCAIBHOTO HHIWKATOPA, BIHMSHHUE PA3IWYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOMN
peakiuy, peakIud HOHHOTO OOMEHAa, KadeCTBEHHBIC peakluu Ha CyiabdpaT-, KapOoHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHS, DEIICHHE



HKCHEPUMEHTAIbHBIX 33/a4 1o TeMaM «Mertamisl» U «Hemeramnsl») B COOTBETCTBHM C IpaBHJIAMH TEXHUKH O€30MAaCHOCTH MpPU OOpaIIeHUH C
BellecTBaMH U JaOOpaTOpHBIM O0OpYJIOBaHUEM, IMPEACTABIATh pe3yJbTaTbl XHMHUYECKOTO JKCIepuMeHTa B (QopMme 3amuch ypaBHEHHIA
COOTBETCTBYIOIIUX peakluil U (opMyJINPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YyJbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU aHATU3UPOBATh XMMHUYECKYI0O MH(OpPMAIHIO, MOJyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpPEICTBA MacCCOBOM
KOMMYHMKaIK, IHTEpHET U IpyTrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJII0IaTh IIPAaBHJIA SKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHUS B OBITY U TPYAOBOH JEATEILHOCTH B IIEJIIX COXPAHEHUS
CBOETO 3[I0POBbsSI U OKPY>KAIOIIEH MPUPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3/CHCTBUS HA JKMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEUIECTB, IOHUMas
cmbicn nokaszarens [1JK, mosicHATh Ha mpuMepax crocoObl YMEHbBILICHHS U PEAOTBPALICHUS X BPETHOTO BO3ACHCTBHUS Ha OPraHU3M YEJIOBEKA,;

111 00YYaIOIIMXCs C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS: YMEHUE IPUMEHSATH 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO/aX MO3HAHUS BEIIECTB
Y XMMUYECKHUX SIBJICHUN;

JUISL CIICIIBIX U CITA0OBUISIINX 00yUJaIOMIMXCsI. YMEHHE NCTIOIh30BATh pelbe(hHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. Bpaisst Uit 3aruc XUMHYECKUX
dbopmyL.

1l. CogepkaHue y4e0OHOIr0 nmpeamMera.

Teoperuyeckne OCHOBBI XUMMHU.

XuMudeckuit ieMeHT. AToM. SIapo atoMa, H30TOIBL. DIESKTPOHHAs 000104Ka. DHEPreTHYECKUE YPOBHH, OYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeesieHus! HIEKTPOHOB 110 OPOUTANIIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(MUTYpaLus
atoMoB. [lepumonnueckuit 3akoH u Ilepumonmyeckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa. CBsi3b NEPUOAMYECKOrO 3aKOHA M
[lepuognueckoit cuctembl xumuueckux snemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHOH TeOpHel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO IpynnaM U nepuojaMm. 3Hau€HUE NMEePUOJUYECKOro 3aKOHA B
pa3BuTuM Hayku. CTpoeHMe BellecTBa. XUMHUYECKas CBA3b. BUABI XMMHUYECKOH CBs3M (KOBAIEHTHAs HEMOJIApHAs M TOJsIpHas, HOHHasd,
MeTajuindeckas). MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHON XMMHUYECKOM CBA3M (OOMEHHBIH M JOHOPHO-aKUENTOpHBIH). Bomopoanas cBs3b.
BanentHocTh. OnekTpoorpunatenbHOCTh. CTeneHb oOkuciaeHus. MoHbl: kaTMOHBI M aHUMOHBI. BeriecTBa MOJNEKYJISPHOTO M HEMOJEKYJSPHOIO
CTpOeHMsI. 3aKOH IOCTOSTHCTBA COCTaBa BellecTBa. THMBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THMA KPUCTALIIMYECKOM
pemérku. IloHsiTHEe O aucnepcHBIX cucreMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas Joiisi BemiecTBa B pactBope. Kiaccubukarus
HEOPraHWYeCKUX CcoeauHeHui. HoMeHknarypa HEOpraHM4eCcKUX BEIIECTB. ['eHeTnuyeckas CBsi3b HEOPIaHMYECKUX BEILECTB, IMPUHAUICKAIUX K
pa3IMyYHbBIM KilaccaM. XuMHueckas peakius. Knaccudukanus XuMU4ecKiX peakinii B HEOPraHU4eCKOW 1 OpraHMYecKoi XUMUU. 3aKOH COXPaHEHUS
MacChl BEIIECTB, 3aKOH COXPAHEHWs W IPEBPALICHUS SHEPIHMHU P XUMHUYECKHX peakiusax. CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX
¢dakTopoB. OOpaTuMble peakiuu. XUMHUUecKoe paBHOBecHe. DaKTOpbI, BAUSIOIINE Ha COCTOAHUE XuMHuueckoro paBHoBecus. [Tpuniun Jle [latense.
Onexrponutuyeckas auccormanus. CuibHble U ciadble 37MeKTponuThl. Cpena BOAHBIX PAcTBOPOB BEIECTB: KUCHIAs, HEHTpaibHas, IIEIOYHAs.
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

JKCIepUMeHTAJIbHbIE MeTOAbl M3Yy4YeHHMs BelleCTB M MX IpeBpamleHuii: neMoHcTpaius Tabmun «llepuoanueckas cucreMa XUMHYECKHX
anemeHToB J[. . MenneneeBa», uzyueHue Mojeliell KpUCTAJUIMYECKUX PEIIETOK, HaOMI0IeHNEe U ONMHMCAHUE NEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX



OMBITOB (pa3yioKEHUE MEePOKCHUIa BOJAOPOJia B MPUCYTCTBUM KaTalllu3aTopa, ONMpPEAeNieHue Cpellbl pacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIHHOTO
WHJIMKATOpa, peaKIMi HOHHOTO 0OMEHa), MPOBEJICHNE MTPAKTUUECKON paboThl « BimsiHre pa3nnuHbIX (pakTOpOB Ha CKOPOCTh XUMHYECKOU PEAKITHI.
PacuérHble 3aa4u: pacy€Thl 110 YPAaBHEHUSIM XUMUYECKUX PEAKIIMi, B TOM YHCJIE TEPMOXUMUYECKUE PACUEThI, PACYETHI C UCTOJIb30BAHUEM MOHSTHUS
«MaccoBasi J0JIs BEIISCTBAY.

Heopranunueckasi xumust

Hemeramnsl. TTonoxenune HemeramwioB B Ilepuonnueckoi cucreMe xumudeckux syeMeHToB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusnyueckrue CBONCTBA HEMETAIOB. AJUIOTPOIHs HEMETA/UIOB (Ha MpuUMepe KHcCIopoja, cepbl, Gocdopa u yriepoma). XUMHYECKHE CBOWCTBA
BOXHEHIINX HEMETaJUIOB (TaJOreHOB, Cephl, a3oTa, gocdopa, yriepona U KpeMHHS) U UX COCIUHEHUHN (OKCHUIOB, KHCIOPOJCOACPIKAIIUX KHCIIOT,
BOJIOPOAHBIX coeuHeHni ). [IpuMeHeHne BaKHEHIITUX HEMETAJIJIOB U MX COCAMHEHUM.

Meramnbl. [lonmoxxenne metaimioB B Ilepuonnueckoi cucreme xumudeckux 3yeMeHToB JI. M. MenneneeBa. OCOOCHHOCTH CTPOCHHMS SJIEKTPOHHBIX
obonouek aTtomoB MetauioB. OOmue ¢uzndeckue cpoiicTBa MeTauioB. CIIaBBl METa/UIOB. DJEKTPOXMMHYECKUN PsJl HANPSOKCHUH METaJUIOB.
XHUMHAYECKHE CBOMCTBA BAKHEUIINX METAJUIOB (HATPHMA, KAJIMW, KAJIBIIUH, MAarHUW, aTFOMUHUN, IIMHK, XPOM, JKEJIe30, Melb) U UX coeaunHeHuid. O0mme
CIIOCOOBI TIOTY4YeHHS METAJUIOB. [I[pruMeHeHre MeTaJIOB B OBITY M TEXHHKE.

JKCNepUMEHTAJIbHbIE MEeTO/bl M3y4YeHHUs] BelleCTB U MX NMpeBpallleHuii: H3yueHHe KOJUIeKIMH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB,
pelIeHNe SKCIEPUMEHTAIBHBIX 3a]a4, HaOJIOJICHHE W OIKMCAaHHWE JACMOHCTPAllMOHHBIX M JIAOOPATOPHBIX OMNBITOB (B3aMMOJICHCTBHE THAPOKCHIIA
QITIOMUHHUSI C PACTBOPAMH KUCIIOT U LIEI0YEH, KaYECTBEHHBIE PEAKIIMY Ha KATUOHBI METAJLJIOB).

PacuérHble 3a1aun: pacdéThl MacChl BEMIECTBA WM 00BhEMA ra30B MO H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MU 00BEMY OJHOTO U3 YYaCTBYIONTUX
B PEAKIUU BEIIECTB, pacyEThl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CIIA OJTHO U3 BEIIECTB UMEET MPUMECH.

Xumus 4 :KU3Hb

Ponp xumMum B oOecrieyeHUN SKOJIOTHYECKOM, YHEPTreTHYECKONW M MUIIEBON O€30MacHOCTH, Pa3BUTUU MEAHMIMHBL. [IOHSATHE O HAyYHBIX METOJIax
MO3HAHMS BEIIECTB U XUMUUYECKHX peakiuid. [IpencraBieHuss 00 oOMMX HAYYHBIX MPUHIIUIIAX MPOMBIIUICHHOTO MOJYYEHUS! BaXKHEHIIINX BEIIECTB.
UYenoBek B MHUpE BEILIECTB M MATEPHUAJIOB: BAXKHEHILIHE CTPOUTENIBHBIE MaTEpHasbl, KOHCTPYKIMOHHBIE MaTepUAIbl, KPACKHU, CTEKIIO, KEpaMHKa,
MaTepuabl IS ANEKTPOHUKH, HAHOMATEepUAIIbl, OpTaHUYECKHEe U MUHEpalbHble YA0OpeHusa. XHUMHS U 3I0pOBbE UeIOBEKa: MPaBHIIa UCIIOIb30BAHUS
JIEKApCTBEHHBIX MPEMapaToB, MpaBuiIa 0€30MaCHOT0 UCTIOIB30BAHMSI MPETIAPATOB OBITOBOM XUMHH B TIOBCETHEBHOM JKU3HHU.

MexnpeamerHbie CBA3H.

Peanu3zanus MeXNnpeaMEeTHBIX CBsI3ed NMpHU M3yuyeHUHU OOIIed M HeopraHMueckod XuMHMM B 11 Kjacce OCyHIECTBISIETCS 4yepe3 HCMOJIb30BaHHE Kak
OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH, SBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.
OOu1re ecTecTBEHHO-HAYYHbIE MOHATHS: HAY4YHbIM (pakT, TUmoTesa, 3aKOH, TEOpHs, aHAJIU3, CUHTE3, KJIACCU(PHUKAIMS, TepUOTUUYHOCT, HAOIIOICHHE,
JKCIIEPUMEHT, MOJCIIMPOBAHUE, U3BMEPEHHUE, SBIICHUE.

®usnka: Marepusi, SHEPrUs, Macca, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, WOH, W30TON, PAJTHOAKTHBHOCTb, MOJIEKYJA, YHEPreTUYECKUHA YPOBEHb,
BELIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, (PM3HUECKHUE BETUUYUHbI U €MHUIIBI UX U3MEPEHUS], CKOPOCTb.

Bbuonorus: kierka, opraHusM, SKocucTeMa, buocdepa, MaKpo- © MUKPOIJIEMEHTHI, BATAMHHBI, 0OMEH BEILIECTB B OpPraHU3MeE.

['eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.



TexHomorus: XuMmudeckas MNPOMBIINIJICHHOCTb, MCTAJINIYyprusd, MNPOU3BOACTBO CTPOUTCIBHLBIX MAaTCpUAJIOB, CEIbCKOXO03IICTBEHHOE MMponu3BOACTBO,
IMUIICBas MPOMBIIIICHHOCTD, (bapMaL[eBTI/I‘ICCKaj[ IMPOMBIINIJICHHOCTD, IIPOU3BOJACTBO KOCMCTHYCCKUX IIp€IapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaT€pHraIoB, SJICKTPOHHAA IIPOMBIINIJICHHOCTE, HAHOTEXHOJIOTHH.

I1l. TemaTH4eckoe MJIAHUPOBAHUE,

KoaundecTBo yacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM
Kontpoabnbsie  IIpakTHueckue JyeKTpoHHbIE (IMPPOBbLIE)
n/n MPOrpaMMbl Bcero
padoThI padoTnI o0pa3oBaTe/bHbIe Pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Crpoenue atoMoB. Ilepuonnueckuii 3akKoH 1
1.1 Ilepronnueckas cucTeMa XUMHUYECKHUX 3 http://school-collection.edu.ru/
anemenToB /I. 1. Menaeneera
.M
1.2 Crpoenne semectsa. MuorooGpasue 4 http://school-collection.edu.ru/
BEILIECTB
1.3 XUMHUYECKUE PeaKun 6 1 1 http://school-collection.edu.ru/
Hroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Merannsl 6 1 http://school-collection.edu.ru/
2.2 Hewmeramsr 9 1 1 http://school-collection.edu.ru/
C
2.3 BA3H HEOPTAHMHCCIUX 1 OPTaHiTIeCckuX 2 http://school-collection.edu.ru/
BEIIIECTB
Wroro no pazneny 17 http://school-collection.edu.ru/
Pa3zgea 3. Xumusa 1 :;Ku3HbL
3.1 XUMHUA U KU3Hb 4 http://school-collection.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
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KaJjieHjapHo-TeMaTuyeckoe IJIAHUPOBaHUE

No KoimmuecTBo yacoB DJIEeKTPOHHbIE
i /;[ Tema ypoxa Beero Kontpoabnbie Ilpakruueckne  /Jlara uudposbie
paGoThI padoThI oOpa3oBaTejibHbIE
pecypcsbl

Pa3zgea 1. Teoperuueckue ocHOBbI Xxummu (13 4)
Tema 1. Ctpoenue atomoB. Ilepnoanyeckuii 3axon u Ilepuoguveckasi cucreMa xumudeckux 31eMeHToB /[, U. MenaesieeBa (3 4)

XUMHYECKUH IEMEHT. ATOM. DIEKTPOHHAs 1 http://school-
KOH(HTyparus aTOMOB. collection.edu.ru/
[Tepuoanueckuii 3akoH u [lepuoanueckas

crucTemMa XUuMU4Yeckux 3iemeHToB /1. U. 1 http://school-
MeHieneeBa, uX CBsI3b C COBPEMEHHON TEOpUEH collection.edu.ru/

CTPOEHHUS ATOMOB.

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUN 1O

rpyIiaM U nepruogaM. 3HaueHue http://school-
" 1
MEPUOANYECKOT0 3aKOHA U CUCTEMBI collection.edu.ru/

xumuueckux anemenToB /.M. Meneneesa B
pPa3BUTUU HAYKHU

Tema 2. Ctpoenue BeuiecrBa. MHorooodpasue Bemects (4 1)

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOM 1
cBsi3u. BogopoaHas cBsi3b

http://school-
collection.edu.ru/

BanenTHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenens okucienus. Bemuiectsa MOJIEKYJISIPHOTO 1
¥ HEMOJIEKYJIIPHOTO CTPOSHUS

http://school-
collection.edu.ru/

[TonsTne 0 nucnepcHbIX cucteMax. MicTuHHbIE 1
KOJUIOMJHBIE pacTBOPbL. MaccoBas 101
BEILIECTBA B pPACTBOPE

1 http://school-
collection.edu.ru/

Knaccudukanmst 1 HOMEHKIaTypa

HEOPraHWYECKUX COCNUHEHUN. ['eHeTnyeckas 1 http://school-
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX collection.edu.ru/

KJI1aCCOB
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Tema 3. Xumuueckue peakuuu (6 4)

Knaccudukanmst XaMU4ecKuX peakiuii B
HEOPTraHWYECKON U OPraHu4YeCKON XUMHUH. 3aKOH htto://school
8 COXPaHEHHS MacChl BEILIECTB; 3aKOH COXPaHEHHMS 1 TUD-/ISCH00'-
P m ’ P collection.edu.ru/
Y TIPEBPAILCHUS SHEPTUU TIPU XUMUYECKHUX
peakusx
9 Cxkopoctb peakiui. OOpaTuMble peakiuu. 1 http://school-
XUMHYECKOE PABHOBECHE collection.edu.ru/
Ilpakmuueckan paboma Ne 1. «Bnusinue httn://school
10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYCCKOU 1 TUD://SCH00'-
P b P p collection.edu.ru/
peaKIum
DJeKTpouTHYeCKas auccoruanus. [lonstue o
11 BOZIOpOAHOM Toka3zatene (PH) pactBopa. 1 http://school-
Peakuuu nonnoro oomena. ['maponus collection.edu.ru/
OpPraHUYECKUX U HEOPTraHUYECKUX BEIICCTB
OKHCIUTEbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
12 [ToHsiTHE 00 3IIEKTPOJIN3E PACIIaBOB H 1 http://school-
*p p collection.edu.ru/
pacTBOPOB coJeit
13 Kountpoasnas padora Ne 1 o pazneny 1 1 http://school-
«TeopeTrueckre OCHOBBI XUMHID collection.edu.ru/
Pasnen 2. Heoprannueckas xumus (17 1)
Tema 4. MeTaibl (6 1)
Mertamibl, ux nonoxenue B [leproanyueckoi
14 CHUCTEME XMMHYECKHX 3eMeHTOB /I. H. 1 http://school-
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI AaTOMOB. collection.edu.ru/
O6mue ¢puznyeckrue CBOMCTBa METAIIOB
15 CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P 1 http://school-
HaIPsHKEHUN METaJIOB collection.edu.ru/
XHUMHYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB .
16 (HaTpuil, Kanui, KanblIUNA, MarHUH, aIFOMUHUAN) 1 hitp:/ischool-
pu, > > > collection.edu.ru/
Y UX COEIUHEHMI
17 XHUMHUUYECKUE CBOMCTBA XpOMa, MEAU U UX 1 http://school-
COEeTMHEHUN collection.edu.ru/
XyMHUYecKre CBOMCTBA IIUHKA, JKeJle3a U UX
18 o HHHES, . http://school-
A collection.edu.ru/
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Ilpakmuueckan paooma Ne 2. "Peiienue

http://school-

19 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 1 .
P " 8 collection.edu.ru/
«MeTtamibny
Tema 5. Hemerasisl (9 1)
Hemeramibl, ux nonoxxenue B [leproanueckoi
20 CUCTEME XMMHYECKHX 3neMeHToB [1. 1 1 http://school-
T collection.edu.ru/
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®du3nyecKue CBOMCTBA HEMETAILIOB.
http://school-
21 AnoTponusi HeMETauIoB (Ha IpUMeEpe 1 -
collection.edu.ru/
KHCJIOPO/JIa, Cepbl, hocdopa U yriepoia)

22 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX 1 http://school-
COCIMHEHUN collection.edu.ru/

23 XuMHYecKue CBoicTBa a30Ta, pochopa u ux 1 http://school-
COCIMHEHU I collection.edu.ru/

24 XHUMHYECKUE CBOMCTBA yIIIepoJa, KPEMHUS U UX 1 http://school-
COCIMHEHUN collection.edu.ru/

o5 [IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX 1 http://school-
COETMHEHU N collection.edu.ru/
0O00011eHNe 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME

26 «Hemeramib. BerauciaeHus 1o ypaBHEHUAM 1 http://school-
XUMUYECKHUX PEAKLINUN U TEPMOXUMUYECKHE collection.edu.ru/
pacyéTsl
Ilpakmuueckaa paooma Ne 3. «Pemenue htto://school

27 KCIIEpUMEHTATBHBIX 9 110 TEM 1 UR:/ISCM00
?, CHCpIME "aﬂ 3ajiat 1o TeMe collection.edu.ru/

Hewmeramnsl"»

28 KonTpoubnas padora Ne 2 no temam 1 1 http://school-

«Meramne» u «Hemeramisny collection.edu.ru/
Tema 6. CBsI3b HEOPraHMYECKUX U OPraHUYECKUX BellecTs (2 1)

29 Heoprannueckue u OpraHu4ecKue KUCIOTHI. 1 http://school-
Heoprannueckue u opraHm4eckre OCHOBaHUSI collection.edu.ru/
AM@oTepHbIe HeOpraHNYECKHE U OpraHuYecKue httn://school

30 nHeHus. ['eHeTnyeckas cBs3b 1 THD.1SCIO0™
COCIMHC CHeTHHeCKasd CBA3 collection.edu.ru/
HEOPTraHWYECKUX U OPTaHUIECKUX BEIIECTB

Pa3nen 3. Xumusa u xu3Hb (4 4)
31 Poib XxuMuu B 00€CIIeYeHHH KOJIOTHUECKO, 1 http://school-

SHEPIreTHYECKON M MUIIEBON O€30MaCHOCTH,

collection.edu.ru/
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Pa3BUTUHU MEIUIMHBI
[IpencraBnenns 06 00MMX HAYYHBIX TPUHIMIIAX _
32 MPOMBIIIICHHOTO MOJY4YeHUS BaKHEHIITNX 1 http://school-
collection.edu.ru/
BEILIECTB
33 YenoBek B MUpE BELIECTB U MAaTEPHUAJIOB 1 http://school-
collection.edu.ru/
34 XUMUS 1 30pPOBbE YETIOBEKA 1 http://school-
collection.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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