Pabouas nporpamma no yuedHomy npeamery Xumusi (6a30Bblii ypOBeHb)
11-12 kaacce (gyaca)
Iloacnumenvnaa 3anucka
Pabouas nmporpamma no yue6HoMy npeamery «Xumusi» B 2021-2022 yueGHOM roay
peanusyercs B 10 — 12 knaccax.
Pabouas nmporpamMma no yuebHomy npeamety «Xumus» (6a30Bblid ypoBEHb) pa3paboTaHa B
COOTBETCTBUH C HOPMATUBHBIMH aKTaMH:

o ®epnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 o6pazoBanuu B Poccuiickoii
denepanuny;

e Jlpukaza Muno6puayku ot 17.05.2012Ne 413 «OG6 yrBepxkaenun ®I'OC cpennero
o01rero 00pa3oBaHusD (C MOCIEAYIONMMA U3MEHEHUSIMH U JIOTIOJTHCHHUSIMU);

e Jlpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON JESITETHHOCTH 10 OCHOBHBIM
o0u1eo0pa3oBaTeabHbIM IIPOrpaMMaM — 00pa30BaTEIbHBIM IIPOTpaMMaM HauyaabHOIO
00111eT0, OCHOBHOTO OOIIEr0 U CPEeIHET0 00IIero o0pa3oBaHus» (pacpoCTpaHsIeTCs Ha
npaBooTHomIeHus ¢ 1 centsiops 2021 roqa);

e C(II2.4.3648-20 «CanuTapHO-3MHJIEMUOJIOTUYECKUE TPEOOBAHUSI K OPraHU3aLUIM
BOCIIUTAHMS M O0yUYEHUs, OTIbIXA M O3J0POBJICHUS JICTCH U MOJIOICHKI,
YTBEP)KJICHHBIX TOCTAHOBJICHHEM TJIABHOTO TOCY/IAPCTBEHHOTO CAHUTAPHOTO Bpaya
Poccun ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennueckre HOpMaTUBbI U TPEOOBAHUS K 00ECIIEUEHHUIO
6e30macHOCTH U (W1K) 6€3BpPEeIHOCTH ISl YyeloBeKa (PaKTOpPOB Cpe/ibl OOUTaHUS,
YTBEPKICHHBIX IIOCTAHOBJIEHHEM IJJABHOTO caHHUTapHOro Bpada ot 28.01.2021 Ne 2;

e [Ipukaza Munnpocsemierus ot 20.05.2020 Ne 254 «O6 yrBepx)aeHuu dheaeparibHOTO
nepevHs yueOHUKOB, JOMYIIEHHBIX K HCITOJIb30BAHHIO IIPH PEATU3AIIH UMEIOIINX
roCy/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTEIbHBIX IPOrPaMM HAa4aJIbHOTO OOIIIETO,
OCHOBHOTO OOIIET0, CPEIHETO 00IIero 00pa3oBaHus OpraHU3aAIMIMH,
OCYILIECTBIISIOUIUMU 00pa30BaTENbHYIO JESTEIbHOCTDY;

e «IIpumepHas ocHOBHas 0Opa3zoBaTeNbHAsI IPOrpaMMa CpeIHEro o0ero 00pa3oBaHusy,
0/100peHHas peneHneM QeaeparbHOT0 yaeOHO-METOINYECKOTO 0ObETUHEHHUS TI0
obmemy oOpa3zoBanuio (mpoTokos oT 28 utonst 2016 1. Ne 2/16-3)

e VYyeOHoro miana cpeanero odmero oopazosanus MbBOY «BCOIII » na

2021/22 y4eOHblii roj;
e [lonoxenus o padoueit mporpamme MbOY «BCOIL»;
e VMK:

- yueOHuK: «Xumusi»: 10 kiacca, 11 kiiacc: 6a30Bbli ypoBEHb: YUEOHUK JUIS yHaIIUXCS
obmeoOpazoBatenbHbIX yupexaenui/ O.C. [Nabpuensn; mox pepakueit uza. Apoda ,
2020r.
-IIporpamma kypca xumuu: 6a3oBbiit ypoBeHb, 10—11 kitaccel / O.C. I'aOpuensn.
Paboyast mporpammMa mpepHa3Ha4YCHA U PEATH3AUN KaK B OYHOM, OYHO-3209HOM, TaK U
B CMemaHHoM (opmare oOydeHUs (C WCIOIb30BAHUEM JTUCTAHIIMOHHBIX TEXHOJOTHHA |
ANIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB).

Hcnonb3yembie 00pa3oBarenbHble MIaTGOPMbI U IPYrHe UHCTPYMEHTHI AUCTaHLIUOHHOTO
00y4eHus

1. Google Kiacc https://edu.google.com/products/classroom

2. Menuareka uznarenbctBa «lIpocsemenue» https://media.prosv.ru/content/?subject=9

3. ®oxkcdopn https://foxford.ru/

4. ObpazoBatenbubiii optan «MHbOypox» https://infourok.ru/

MecTo yueOHOro npeamera « XuMus» Ha 0a30BOM YPOBHE B yUeOHOM IJIaHe



B cootBercTBHM ¢ yueOHBIM IUIaHOM cpeaHero obuero odpasosanust MbOY
“BCOIL» Ha nzyuenue yuebHoro npeamera «Xumus» B 10-12x kinaccax OTBOIUTCS
104 gaca 3a Bech KypcC.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B CcOOTBETCTBMM C CHCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYypE IJHMYHOCTHBIX
pe3ysibTaTOB OCBOCHMSI mpenMera «XHUMHS» Ha YpPOBHE CpenHero oOmero oOpa3oBaHUs
BBIJIEJIEHBI CJIEIYIOIIHNE COCTABJISIONINE: OCO3HAHUE O0YUYaIOLUMUCS POCCUNCKOM IpaskIaHCKOM
UACHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHTHIO, CAMOCTOSATENBHOCTH W CaMOOMPEICIICHHIO;
HaJIMYM€ MOTHBAlMM K OOY4YeHHMIO; TOTOBHOCTh UM  CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSl MPHHATHIMA B OOLIECTBE IMpaBHJIAMH M HOPMaMHU TMOBEJCHUS; HAIUYHE
MIPABOCO3HAHUS, SKOJOTUIECKON KYIbTYPBI; CIIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HCHHBIC
TUTAHBI.

JInuHOCTHBIC pPE3yIbTAThl OCBOCHHS TMpeaMeTa «XHUMUsD) OTPaKalT CHOPMHUPOBAHHOCTD
OTIBITA TIO3HABATEIILHON M MPAKTUYECKOH JEATEITBHOCTH O0YYaIOIIMXCs B TIPOIecce peaTn3aliu
00pa3zoBaTeIbHON JEATEITLHOCTH.

JImuHOCTHBIE pPE3yIbTAThl OCBOCHHS NpeaMeTa «XHMHUsD) OTPAKAIOT CHOPMHUPOBAHHOCTD
OTIBITA TIO3HABATENILHON M MPAKTUYECKOH AEATEIbHOCTH OOYUYaIOMIMXCs B TIPOIIecce peaTu3aliii
00pa3oBaTeIbHON JIEITETHPHOCTH, B TOM YUCIIC B YACTH:

1) rpaka1aHCcKOro BOCIIMTAHUSL:

0CO3HAHMS 00YJAIONIMMHUCS CBOMX KOHCTUTYIIHOHHBIX TPaB U 00S3aHHOCTEH, YBAXCHHS K
3aKOHY U TIPABOTIOPSIKY;

MPEJCTAaBICHUS O CONMAIBHBIX HOPMax M MPaBWJIaX MEKIMYHOCTHBIX OTHOIIECHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU AEATEIBHOCTH MPHU CO3AaHUM y4eOHBIX MPOEKTOB,
peleHnn yaeOHBIX U MO3HABATEILHBIX 33/1a4, BBIOJHEHUNA XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY W apTYMEHTBI IPYTHUX
MIPH aHAJIM3E Pa3IIMYHBIX BHIOB YUEOHOH EATEIFHOCTH;

2) NaTPHOTHYECKOr0 BOCITUTAHMUSA:

[IEHHOCTHOTO OTHOIICHHS K HCTOPHYECKOMY W HAYYHOMY HACJIECIUI0 OTEYECTBEHHOU
XAMUW;

YB@KEHHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHYECKOTO MPUIIOKCHHUS
XAMUHU, OCO3HAHHs TOTO, YTO JaHHBbIE HAyKW €CTh pPe3yibTaT JUINTEIBHBIX HaOIIOICHU,
KPOTIOTJIMBBIX SKCIIEPUMEHTABHBIX MOMCKOB, IIOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTHKOB;

WHTEpeCa ¥ TI03HABATENBHBIX MOTHBOB B TIOJIYYEHHH U TMOCICAYIONIEM aHAIU3e
MHGOPMAIINHU O TIEPEIOBBIX JOCTHKEHHUIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, STUYECKOTO IMOBEICHUS;

CIOCOOHOCTH OIIGHUBATh CHTYyalldd, CBSI3aHHBIE C XHMHUYECKHMH SIBICHHSIMH, W
NPUHAMATh OCO3HAHHBIE pEIICHHs, OPUEHTHUPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI H
[EHHOCTH;

TOTOBHOCTH OIIGHMBATh CBOE TOBEJICHHE M IOCTYIIKH CBOMX TOBApHIICH C IO3WIHHA
HPaBCTBEHHBIX U TIPABOBBIX HOPM H C YIETOM OCO3HAHUS TTOCIEACTBUN TIOCTYITKOB;

4) popmMupoBaHuUsi KYJIbTYPbI 310POBbSI:

MOHUMAaHMsS LIEHHOCTEH 370poBOro M Oe3omacHoro oOpa3a KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PM3HMUYECKOMY U TICHXHYECKOMY 37I0POBBIO;



coOo/IeHNs TpaBWJI OE301aCHOTO OOpaleHus C BEHIeCTBAMU B OBITY, MOBCEIHEBHON
KU3HHU, B TPYJIOBOM J1€ATEIBHOCTH;

MMOHUMAaHMUSI LEHHOCTH TMPaBWJI HWHIUBUAYAJIBHOTO M KOJUJIEKTUBHOTO 0€30M1acHOro
MOBEJICHUS B CUTYaLlUsX, YIPOKAIOIIMX 3JOPOBBIO U KU3HU JIOACH;

OCO3HAHHUA TOCJIEJICTBUN M HENpPUSATUS BPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS aIKOTOoJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIEI0BATEIbCKON J1E€ATEIbHOCTH,
OOLIECTBEHHO MOJIE3HOH, TBOPUECKOH U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yaCTHE€ B PEIICHWU MPaKTUYECKUX 3a/4ad COLHaJIbHOMI
HAIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO NpodeccHil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HaHUN 10 XUMUU;

YBa)KEHUSI K TPy, JIOISIM TpyJAa U pe3yiabTaTaM TPYAOBOU JAESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WHJIMBUIYaJbHON TpPAaeKTOpUH 00pa3oBaHUS,
Oyaymieil npodeccun U peaan3alnuu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKU 11€JIeCO00Pa3HOT0 OTHOIIEHHUS K MPUPOJE KAK UCTOUHUKY CYIIECTBOBAHUS
’KH3HU Ha 3eMIIE;

MMOHUMAaHUS II00aIbHOTO XapaKTepa 3KOJOTUYECKUX IMPOoOJIeM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLMATIBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JTOCTHKEHUN XUMUU NSl PEIICHUs BOIIPOCOB
PaIMOHAIBLHOTO MPUPOIOIIOJIb30BAHNUS;

aKTUBHOTO HENPUATHUS NEHCTBUM, MPUHOCSIIMX BpPEI OKpYXaloUlel MNpUpoIHON cpere,
YMEHHS MPOrHO3UPOBATh HEOIArONpUSITHBIE 3KOJOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMbBIX
JNEUCTBUN U NPENOTBPAILATH UX;

HaJIM4Yus PAa3BUTOTO SKOJIOTMYECKOTO MBILIUICHUS, AKOJIOTUYECKON KYIbTYpPbI, OIbITa
NESITEIbHOCTH  DKOJIOTUYECKOM  HaNpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HUMHU B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IIPOTUBOCTOSATH W00 XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHS HAayKd U
0OLIECTBEHHON IPAKTHUKHU;

MOHUMaHMUs crneuuuKd XUMHUM KaK HayKH, OCO3HaHus €€ poJii B (OPMHUPOBAHUU
PalMOHAIBLHOTO HAYYHOTO MBIIIJICHHSI, CO3/IaHUHU LIEJIOCTHOTO MPEACTaBIEHUs 00 OKpYKarolleM
MHpE KaKk O €JUHCTBE NPUPOIbl M UeIOBEKa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH H
pelieHny npodiieM COXpaHEeHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU Uil COBPEMEHHOW LMBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HANpPaBICHHOCTH M BaXHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepHalIbHOM
KYJIbTYpBbI, B PELLIEHUU TJI00aIbHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEYECTBA — ChIPHEBOIA,
SHEPreTUYECKOM, MHUIIEeBOM M HSKOJIOTMYECKONM Oe30IacHOCTH, B Pa3BUTHH MEAUIIMHBI,
00ecreyeHn! yCIOBHM yCIIENTHOTO TPYAa U SKOJOTHYEeCKH KOM(OPTHOM KU3HU KaXKJIOTO 4JIeHA
oO111ecTBa;

€CTECTBEHHO-HAYYHONM T'PAaMOTHOCTH: TIIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOy4aeMble 3HAHUS JUIS
aHaJin3a U OOBSICHEHHUS SIBJICHHM OKpPYKaOLIEro MHpa U MPOUCXOSAIIMX B HEM H3MEHEHMI,
YMEHHUS JiejaTh 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAayUHbIX ()aKTOB U UMEIOLIUXCS JTaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIB30BaTh XMMUUECKHUE 3HAHUS JJIs pelIeHUs npooaemM
B pEAJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKOM 1eATEIbHOCTH;



TOTOBHOCTH M CHOCOOHOCTM K HENpPEephIBHOMY OOpa3oBaHUIO U CaMO00Opa3oBaHUIO, K
AKTUBHOMY TIOJyY€HHWIO HOBBIX 3HAaHMM TI0 XUMHUH B COOTBETCTBHH C IKU3HCHHBIMH
MOTPEOHOCTSMU;

uHTEpeca K OCOOEHHOCTSIM TpylJa B pa3iMuHbIX cdepax mnpodeccnoHaIbHOMI
NEeSITETHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbIe pe3yiIbTaThl OCBOCHHS MPOTPAMMBI 10 XMMHU HAa YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMBbIE JUISI (OPMHUPOBAHWS MHUPOBO33PEHHUsST OOYJAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIC) 00IIeHAYYHBIC TOHSTHS, OTPAKAIONINE EJTOCTHOCTh HAYYHOW KapTUHBI MUPA
U cnenu(uKy METOZ0B MO3HAHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEUIECTBO,
SHEPTHs, SBJCHUE, MPOLECC, CUCTEMa, HAyYHBIA ()aKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSsl, UCCIIEI0BaHNE, HAOMIOACHNE, H3MEPEHUE, SKCIIEPUMEHT H JIPYyTrHe);

YHHBEpCallbHbIe ~ ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIC,  KOMMYHHKATHBHBIC,
peryniatuBHble), obOecrneuuBaronue ¢GopMupoBaHue (YHKIMOHAJBHOM TIPaMOTHOCTH U
COLMAIBHOM KOMITETEHITNH 00yYaroInXcs;

CHOCOOHOCTh ~ OOy4arouIMxcs  UCIOJIb30BaTh  OCBOEHHBIE  MEXKIUCIUILIMHAPHBIE,
MHUPOBO33pPCHUYECKHE 3HAHUS WM YHUBEPCAIbHBIC Y4eOHbBIE ICWCTBUS B IIO3HABATENBHOW H
COLIMAIBHOW MTPAKTHKE.

MeranpeaqMeTHbIe pe3yabTaThl OTPAKAIOT OBJAJACHUE YHUBEPCATHHBIMH y4eOHBIMU
M03HABATEIHHBIMH, KOMMYHUKATUBHBIMH U PETYIIITUBHBIMU ACHCTBUSIMHU.

Ilo3naBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

1) 6a3oBble JOrnYecKue JelCTBHUA:

CaMOCTOSITENIFHO (OPMYIMPOBATh M aKTYaJIM3UpPOBATH IMpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENEeNATh IENU NeATeTLHOCTH, 3aJaBas MapameTpbl M KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTH PE3YNIbTATHI ACATEIHHOCTH C MMOCTABICHHBIMU IEJISIMU;

WCIIOJIb30BaTh TMPHU OCBOCHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIJICIATH
XapaKTepHbIC TMPU3HAKKM TIOHATUH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHATHUS I OOBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHH;

BBIOMPATh OCHOBAHMS M KPUTEPHH JIJIS1 KJIACCU(DUKAIIMY BEIIECTB U XUMUUYECKHUX PEAKIIUA;

yCTaHABIWBATh MPUUNHHO-CIICICTBEHHBIC CBSI3U MEXy N3y4aeMbIMU SBIICHUSIMHU;

CTPOUTH JIOTHUECKHE paCCYKACHUS (MHIYKTHUBHbBIC, JICAYKTUBHBIC, [0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBICHUSX, (GOPMYIHUPOBATH
BBIBO/IbI M 3aKJTIOUCHNS,

MIPUMEHSATH B MPOIIECCE MO3HAHUS HCIIOJIb3yeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBHIC)
MO/IENH, MPe0OPa30BBIBATH MOJICIBHBIE MPECTABICHUS — XUMHUYECKUH 3HAK (CMMBOJI) 2JIEMEHTA,
xuMudeckas (Qopmyna, ypaBHEHHE XUMHUYECKOW pEakuu — TMPH PEIICHHH Y4eOHBIX
MMO3HABATENBHBIX W MPAKTHUYECKUX 3a7a4, IPUMEHSATH HA3BAaHHBIC MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUYCCKUX PEAKIIHi.

2) 0a3oBbIe MCCIIEN0BATENbCKHE TeHCTBHA:

BJIaJIETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUI;

dbopmMynupoBaTh €AMW W 3aJadd  UCCIEIOBAHHS, WCIOJIb30BATh IIOCTABICHHBIE |
CaMOCTOSITENIFHO CHOPMYITMPOBAHHBIE BOTPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TSt POPMHUPOBAHMUSI TUTIOTE3HI TIO MMPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOSTEIBHOTO ITUTAHUPOBAHMUS W TPOBEICHUS YYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOAATH 32 XOJOM IIPOIIecca, CaMOCTOSATEIBLHO
MIPOrHO3UPOBATh €ro pe3ynapTaT, (GopmMyaupoBaTh OOOOLIEHHS U BBIBOJABI OTHOCHTEIHHO



JIOCTOBEPHOCTHU PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIISITH 0OOCHOBAHHBIA OTUET O MPOJEIaHHOMN
pabore;

pUOOpETaTh OMBIT YYEHHUECKOW MCCIeA0BATENbCKOM W TPOEKTHON J1eATeIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOUCKY METOJOB pELICHUS
MPAKTUYECKUX 3aj[a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B IO3HAHMUSL.

3) pabora ¢ unopmanmei:

OpUEHTUPOBAThCA B PA3IMYHBIX HCTOYHHUKAX MHPOpMALUU (HAYyYHO-MOMYJISIpHAs
JuTepaTypa XMMHYECKOIO COJEp)KaHus, CIpaBOuyHble MocoOus, pecypcbl WHTepHera),
aHAJIM3UPOBATh HH(MOPMALIMIO PA3IUYHBIX BUIOB U  (OPM MPEICTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampoChl U MPUMEHSTHh Pa3IUYHbIE METOJbl NPH IMOUCKE U OTOOpe
uHpopmaluu, He0OXOJUMOMN JJIsl BBITIOJHEHUS YUeOHBIX 3aj1a4 OIPEAeIEHHOTO THIIA;

MIPUOOPETaTh OMBIT UCIOJIB30BAHUS MH(DOPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANIbHYIO (hopMy IpencTaBieHus] HHPopMaluu (CXeMBl,
rpaduku, TuarpaMmsl, TaOIUIbI, PUCYHKH U IpYTHUE);

UCIO0JIb30BaTh HAy4yHBIM SI3bIK B KayecTBE CpPEJICTBA IpU paboTe C XUMHUYECKOM
uHpopmaluen: NPUMEHATh MeXNpeaMeTHble ((u3nueckue U MaTeMaTU4YecKue) 3HaKu U
CUMBOJIbI, POpMYIIbl, aOOpEeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPECACTBA HATTIAJJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJAbHbIC yqeﬁmﬂe JaelcTBHUA:

3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY OOCYKIaeMOM TEMBI B XOJI€ IUAJIOTA U/ WIIA TUCKYCCHH,
BBICKa3bIBaTh UJCH, (i)OpMan/IpOBaTI) CBOU NPCAJIOKCHUSA OTHOCUTCIIbHO BBIIIOJTHCHUA
MPEeJI0KEHHOM 3a1a4H;

BBICTYIIATH C HpGSCHTaHHeﬁ PE3YIbTATOB MTO03HABATEIILHOU ACATCIIBHOCTH, IMOJIYYCHHBIX
CaMOCTOATCIIBHO HWJIUM COBMECTHO CO CBCPCTHUKAMU IIPU  BBIINOJHCHHUN XUMHUYCCKOI'O
AKCIIEPUMEHTA, TPAKTUYECKOW pabOoThl IO WCCIACAOBAHUIO CBOWCTB HM3y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO TPOEKTa, M (HOPMYIHPOBATH BHIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MMyTEM COIIACOBAaHUS MO3UILIMIA B X0/ 00CYXAEHUS U 0OMEHAa MHEHUSIMHU.

PerJIHTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JaeicTBUA:

CaMOCTOSITENIbHO IIJIAHUPOBATh U OCYILECTBISATH CBOIO IO3HABATEIbHYIO JAEATEIbHOCTD,
ompezenss €€ LeNu U 3aJlaud, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeaiaraéMblii aaropuT™ JAEMCTBUI MPHU BBIIOJHEHUH Y4€OHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh HanboJsee 3(hHeKTUBHBIN cIOCO0 MX peHIeHHs ¢ YUETOM IMOJIy4YE€HHs HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEaKLUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIESTEILHOCTH Ha OCHOBE CaMOaHAIIN3a M CAMOOIICHKH.
MNPEIMETHBIE PE3YJBTATHI
[IpenMeTHbIe pe3ynbTaThl OCBOGHUS MPOTrpaMMbl [0 XMMHU Ha YriyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero oodimiero oOpa3oBaHMs BKIIOYAIOT crenuduueckue s yd4eOHOTO MpeameTa
«XuMUI» HAayY4YHBIC 3HAaHUA, YMCHHA H CIIOCOOBI ﬂeﬁCTBHﬁ 0 OCBOCHHIO, MHTCPHOPECTAIUN H
Hp606p330BaHI/HO 3HaHI/II71, BHUABI JCATCIBbHOCTHU IO IMOJYYCHHUIO HOBOI'O 3HAHUA U IPHUMCHCHUIO
3HaHuU B Pa3IMIHBIX y‘Ie6HBIX CUTyallusaX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CHUTYyalUAX,



CBSA3aHHBIX C XUMHEW. B mporpamme mo XuMmuM NpeAMETHBIE Pe3yJbTaTbl MPEACTABIEHBI 1O
roJ1aM U3y4eHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmas W HeopraHuyeckas XUMHSI»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJICTABICHU: O MaTepHaAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U IMO3HABAEMOCTH SIBJICHUW IIPUPOJBI, O MECTE M 3HAYCHUU XMUMHUHU B CHCTEME E€CTECTBEHHBIX
HayK M €€ poJid B 00ECIeUeHUN YCTOMUMBOIO Pa3BUTHUS, B PELLIEHUU IPOOJIEM IKOJIOTHYECKOH,
SHEPreTUYecKOd M MUIIeBOM O€30IacHOCTH, B Pa3BUTHH MEIULMHBI, CO3JaHUM HOBBIX
MaTepuagoB,  HOBbIX  HCTOYHUKOB  OSHEpPrudM, B  OOECHNEYEeHMH  PAlMOHAIBHOIO
MIPUPO/IOII0JIL30BAHNUSA, B (GOPMUPOBAHUM MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKXKE
AKOJIOTMYECKU 000CHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO U IPUPOJAHOM CpEIE;

BJIAJICHUE CHCTEMOM XMMHMYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
MOHATHS — XUMUYECKUHN 3JIEMEHT, aToM, SIIPO aToMa, U30TOIIbI, 3JIEKTPOHHAs 000JI0UKa aToma, s-
, p-, d-aromMHBIE OpOMTaNM, OCHOBHOE U BO30YXIEHHOE COCTOSHHS aroMma, TuOpuau3anus
aTOMHBIX OpOuTaneil, WOH, MOJEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBbHOCTb, CTEIEHb
OKHUCJICHHS, XHMHUYEcKas CBS3b (KOBaJCHTHas, WOHHAs, METaJUIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEaklMs, pacTBOP, JJIEKTPOJIUTHI, HEIIEKTPOJIHTHI,
JNEKTPOJIUTAYECKAsT ~ JUCCOLMALMsSA, CTENEeHb JUCCOLMALMU, BOJOPOJIHBIA  IOKA3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3(h()EKT XMMUYECKONH pPEeaKIMH, CKOPOCTh XUMUYECKOM
peakuuy, XUMHYECKOE€ paBHOBECHE; TEOPUM M 3aKOHbI (TEOpHUS IJIEKTPOIUTUYECKOM
aucconranuu, nepuoanyeckuid 3akon .M. MenpeneeBa, 3aKOH COXpPaHEHHUS] MAcChl BEILIECTB,
3aKOH COXPAHEHUs W NPEBPAIICHUS SHEPrHH MPH XUMHUYECKHX pPEaKLMsIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMWs, JIEKAIIME B OCHOBE IOHMMAHUS NPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHHM; COBPEMEHHBIE IPEJACTABICHUS O CTPOCHHM BEIIECTBA HAa AaTOMHOM,
MOHHO-MOJIEKYJSIPHOM W HAaJAMOJEKYJSIPHOM YpPOBHSX; MPEICTaBICHUA O MEXaHHW3Max
XUMHUYECKUX peakUuui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTSIX HX
IIPOTEKAaHUs, O XHMHUYECKOM PpaBHOBECHM, PpACTBOPAX H  JUCHEPCHBIX  CHCTEMAX;
(akToJIOrMuecKue CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJyYeHUH M O€30IacHOM HCIOJIb30BAHUU
BAKHEHIIMX HEOPraHMYECKUX BEIIEeCTB B OBITY M NIPAKTHUYECKOM MAESITEIbHOCTH 4YeJOBEKa,
0o0LIMX HAyYHBIX MPUHLKIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBISIBIISITh XapaKTepHbIE MPU3HAKU OHSITUMN, yCTaHABIUBAThH
UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHS IIPU OMUCAHUN HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILECHMII;

c(OpPMUPOBAHHOCTh YMEHHMS HCIIOJIb30BaTh XMMHUUYECKYI) CHMBOJIUKY JUISI COCTABJICHUS
¢bopMyn BeUIECTB M YpPaBHEHUN XHMHUYECKUX pEaKUud, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIE HA3BaHUS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUS OIPENEIATh BAJIEHTHOCTh U CTENIEHb OKUCICHUS] XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX, BUJ XUMHMUYECKON CBA3M (KOBaJE€HTHAas, MOHHAs, MeTaJJInuyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUITMUECKOHN pEeIETKH KOHKPETHOTO BEILIECTBA;

cOPMUPOBAHHOCTh YMEHHSI OOBSICHSITH 3aBHCHMOCTh CBOWCTB BEIIECTB OT BHUA
XMUMHUYECKON CBS3M U TUIA KPUCTAJUIMYECKON pPEmI€TKH, OOMEHHBIH M JTOHOPHO-aKLENTOPHBIH
MEXaHHU3Mbl 00pa30BaHus KOBAJIEHTHOH CBS3U;

c(OpMUPOBAHHOCTh YMEHUH: KiIacCU(PUIMPOBATH: HEOPraHMYECKHE BElIecTBa IO MX
COCTaBY, XMMHUYECKUE PEaKUUU MO PA3IUYHBIM MPU3HAKAM (YHCIY U COCTaBy pearupyromux
BEILIECTB, TEIUIOBOMY J(PQPEKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCIEHHUS HIIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa W JpPYyrue); CaMOCTOSITEIbHO BbIOMpPATh OCHOBAaHUSA U
KpUTEPUHU JUIs KJIacCU(UKALUN N3y4aeMbIX BEUIECTB M XUMUYECKUX PEaKIIMii;

chOpMUPOBAaHHOCTh YMEHHUS pACKpbIBaTh CMBICI Tepuoamdeckoro 3akona J[. U.
MenneneeBa U JEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOUIYIO, OOBSCHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;



c(OpMUPOBAHHOCTh YMEHMM: XapaKTEepU30BaTh MIEKTPOHHOE CTPOECHHE aTOMOB U MOHOB
XMUMHUYECKUX DJIEMEHTOB IepBoro—uerBéproro mnepuojoB Ilepuoanueckoit cucremsr JI.U.
MenpeneeBa, UCNOIb3YsS MOHATUS «IHEPre€THUECKUE YPOBHU», «IHEPreTHUECKHUE MOJYPOBHUY,
«s-, p-, d-aTroMHBIE OpOWTAIN», «OCHOBHOE€ W BO30YXIEHHOE SHEPTETHUYECKHE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XMMHUYECKHMX JJIEMEHTOB U HX
COEMHEHMH 10 niepuojaM u rpynmam I[lepuonnueckoit cucremsl 1. 1. MeHneneeBa, BaleHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

cOpMUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMMUCHIBATh) OOIIHE XUMHYECKHE
CBOMCTBa BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPHKJATh CYIIECTBOBAHWE I'€HETUYECKOUN CBS3U
MEX1y HEOPraHMYECKUMHU BEUIECTBAMHU C TOMOIIbI0 YPaBHEHUI COOTBETCTBYIOUIMX XUMHUYECKUX
peakumii;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYLIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuil MoCpeCTBOM COCTABIIEHUS 3JEKTPOHHOIO OajaHca ATHX peakUuil; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS MX IOJHBIX M COKPAIlEHHBIX HOHHBIX YpPAaBHEHUM; peakuui
TUAPOJIN3A; PEaKLU KoMIuiekcooOpa3oBaHMs (Ha MpUMEpEe T'HAPOKCOKOMIUIEKCOB IMHKA U
ATIOMUHUS);

c(OPMUPOBAHHOCTh YMEHHUS OOBSCHITh 3aKOHOMEPHOCTH IPOTEKAHUSI XUMHUYECKUX
peakuuii ¢ y4y€TOM HMX OHHEPreTHUECKUX XapaKTePUCTHK, XapaKTep M3MEHEHUS CKOPOCTH
XUMHUYECKON peakMy B 3aBUCHMOCTH OT Pa3jUYHbIX (DAKTOPOB, a TaKKE XapaKTep CMEILECHHUS
XMUMHUYECKOTO PaBHOBECHUS 1101 BIMSHUEM BHEIIHUX Bo3aelcTBui (mpunuun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMHUECKHUE PEAKIINH, JISKALIUE B OCHOBE
MPOMBIIIJIEHHOTO TIOJy4eHUS CEPHOM KHCIOThI, aMMHuaka, oOOIlMe Hay4Hble TPUHIUIIBI
XMUMHUYECKHUX TPOU3BOJICTB; IIE€JIE€CO00Pa3HOCTh NPHUMEHEHHS HEOPraHWYeCKUX BELIECTB B
MIPOMBIIIJIEHHOCTHU U B OBITY C TOYKU 3PEHUS] COOTHOILIEHUS PUCK-T10J1b3a;

c(hopMUPOBAHHOCTH BIAJACHHUS CHCTEMOMN 3HAHWUN O METOJAaX HAy4HOTO TTO3HAHUS SIBJICHUHN
OpUpPOAbl — HAONMIOJEHHE, W3MEpPEHUe, MOJACIUPOBAHNUE, OJKCHEPUMEHT (peallbHbIl WU
MBICJIEHHBIH), MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSATh 3TU 3HAHHS IpPU
SKCIEPUMEHTAJILHOM HCCIIEJOBAaHUM BEUIECTB W JUISI OOBSACHEHHS XUMUYECKUX SIBJICHHI,
HMMEIOILIUX MECTO B MPUPOJIE, IPAKTUUECKON JAESITETbHOCTU YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C MOHATUSAMU U
MPEJICTAaBICHUSIMU JIPYTMX €CTECTBEHHO-HAYYHBIX IIPEJIMETOB s 0ojee OCO3HAHHOIO
[MOHUMAaHUs MaTEPUAJIbHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS IPOBOJUTH PACUETHI: C UCIOIb30BAaHUEM MOHITUN «MaccoBas
JI0JIs1 BELIECTBA B PAaCTBOPE» U «MOJISIpHAs KOHLEHTpAIUs»; MacChl BELeCTBA WK 00bEMaA rasza
10 U3BECTHOMY KOJINYECTBY BEIL[ECTBA, MACCE UM 00BbEMY OJIHOTO M3 YYaCTBYIOLIUX B PEaKIIUU
BEIIECTB; TEIJIOBOro 3P QeKTa peakluu; 3Ha4eHUsI BOJAOPOIHOTO MOKA3aTelsl pacCTBOPOB KUCIOT
M IIeJoYeld ¢ HM3BECTHOW CTEMEHBIO TUCCOIMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJIyKTa peakluu, €Clii OJHO M3 UCXOJHBIX BEIECTB JaHO B BHJIE pacTBOpa C ONPEACIEHHOMN
MaccoBOM J0jeil pacTBOPEHHOrO BEIIECTBA WM JaHO B M30bITKE (MMEET MPUMECH); JOJH
BBIXOJIa MPOJIyKTa peaklnn; 00bEMHBIX OTHOIIEHUH I'a30B;

c(OpPMUPOBAHHOCTh YMEHUM: CaMOCTOATEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHYECKUM
AKCIEPUMEHT (IPOBEACHUE peakluii HOHHOr0 0OMEeHa, MOATBEPKACHUE KaUeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BELIECTB, ONPE/EIIEHUE CPe/ibl PAaCTBOPOB BELECTB C MOMOILBbIO HHIAUKATOPOB,
U3Y4YEHHUE BIIMSHUSA pPA3IUYHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOM peakluu, peleHue
AKCIEPUMEHTAJIbHBIX 331a4 1no Ttemam «Mertamib» u «Hemertamnsl») ¢ coOmogeHUeM paBuil
Oe3omacHOro oOparieHusi ¢ BeUleCTBaMU U JaOOpaTOpHBIM 000pyAOBaHHEM, (OPMYIUPOBATH
Lelb MCCIEAO0BAHUSA, NPEICTaBISTh B pa3IMYHON QopMe pe3ylbTaThl SKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX J0CTOBEPHOCTD;

c(hOpMUPOBAaHHOCTh YMEHHUI: COOMIOAATh MpaBUjia MOJb30BAHUS XUMUYECKOU MOCYI0N U
nabopaTopHbIM 000pyAOBaHUEM, OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHUH C MHCTPYKIIUSIMH
[0 BBINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKHX OIBITOB, 3KOJOTMYECKH Ie]1eco00pa3Horo
MOBEACHUS B OBITY U TPYAOBOM JAESITEIBHOCTH B LEISAX COXPAHEHHUS CBOEro 370POBbS,



OKpY)Kalollel MNPUPOJHOW Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh
ONIACHOCTh TOKCHUYECKOI'O JEHCTBHUS HA JKUBBIE OPraHU3MBI ONIPENEIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMAas cMbIci nokazaress [1/1K;

chOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIE€JICHANPABICHHBIN IMOUCK XUMUYECKOU
uH(popMalUyd B pa3jIMYHbIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JMTepaTypa, CpelCTBa
MaccoBoil uHpopmauuu, VHTepHeT M Jpyrue), KpUTUYECKH aHAIU3UpPOBaThb XUMHUYECKYIO
nH(popManuio, nepepadaTeiBaTh €€ U MCIOJb30BaTh B COOTBETCTBUH C TOCTABJICHHOW Y4eOHOM
3a/1a4uen.

2). COAEP)KAHUE YYEBHOI'O MATEPHAUJIA (70 uacos)
11 knacc .

11 kaacce (34 yacos)
Tema 1. BaxxHelimne XuMU4YeCKHe OHATUS U 3aKOHBI [leproauueckuii 3aK0H U EpUOJUIECKas
cucremMa XuMHuueckux siemeHToB J[. V. MenneneeBa Ha OCHOBE yYEHHSI O CTPOEHUU aTOMOB (6
)

Atom. Xumuueckuit 3neMeHT. M3oTonbl. [IpocThie U CII0XKHBIE BEIIECTBA.

3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXpPaHEHMs] U IPEBpAIICHHS SHEPruu IpU
XUMUYECKAX pPEaknMsaX, 3aKOH TIIOCTOSHCTBA COCTaBa. BemiecTtBa MOJEKYJIIPHOIO U
HEMOJIEKYJIIPHOTO CTPOECHHUS.

ATomHbIe opOuTany, s-, p-, d- u f-anexkrponsl. OCOOEHHOCTH pa3MEIIEHUsl JIEKTPOHOB 10
opOuTaNIM B aroMax MaiblX M OoJpUIMX NepuojoB. CBA3b MEPHUOJUYECKOrO 3aKOHA H
MIEPUOANYECKON CHCTEMBI XMMHUYECKUX JJIEMEHTOB C TEOpUEH CTPOECHMsS aToMOB. KopoTkuil u
JUIMHHBIN BapuaHThl TaOIUIIBI XUMUYECKHX 37eMeHTOB. [lojiokeHne B MepruoIu4ecKoil cucTeMe
xuMuueckux snemeHToB Jl. WM. MeHneneeBa BOAOpOAA, JIAHTAHOMIOB, AKTUHOWJIOB U
HCKYCCTBEHHO MOJyYEHHBIX JIEMEHTOB.

BasleHTHOCTB M BaJ€HTHBIE BO3MOKHOCTH aTOMOB.

Tema 2. Ctpoenue Bemiectsa (25 u)

Xumuueckas cBsa3b. MoHHas cBsA3b. Katnonel u annoHsl. KoBasleHTHasi HEMOJIsApHAs CBS3b.
KoBanentHass  mossipHass ~ CBs3b.  ODJIEKTPOOTpULATENBHOCTh.  CTENeHb  OKUCICHHSL.
Merammueckas  cBsa3b. BomopomHas  cBs3b.  lIpocTpaHCTBEHHOE  CTpOEHME  MOJIEKYII
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB.

TuIbI KPUCTAININYECKUX PEIIETOK U CBOKWCTBA BEIIECTB.

[IprurHBl MHOTOOOpPAa3us BEIIECTB: U30MEPUSl, TOMOJIOTHS, AJUIOTPOIHUS, U30TOUSI.

HucnepcHble cuctembl. MctuHHble pacTBOpbl. CHocoObl BBIPAXKEHHUS KOHLEHTPALUU
pPacTBOPOB: MaccoBasi JOJIsI paCTBOPEHHOIO BEIECTBAa, MOJISIpHas KOHUeHTpanus. KomnonaHeie
pacTBOpPHI. 30J11, TEIIH.

JlemoHcTpanuu. Mojaenu HOHHBIX, AaTOMHBIX, MOJEKYJSIPHBIX M METaUIMYECKUX
KpUCTAJIIMUecKuX peuieTok. D¢ dext Tunaans. Moaenu MosieKyll H30MepOB, FTOMOJIOTOB.

Jlaboparopusbie onbIThl. [Ipurorosiienre pacTBOPOB 3aJaHHONH MOJIIPHON KOHIEHTPALUH.

Pacuernble 3amaun. Beiunciaenwe Macchl (KOJMYecTBa BeIleCTBA, O0Obema) MPOAYKTa
peaKuuu, €CM ISl €ro MOJIy4eHUs 1aH PacTBOP C ONPEIEIECHHOW MAacCOBOW JIOJEH MCXOHOTO
BEILIECTBA.

Tema 3. Xumuueckue peakuuu (174)

Knaccudukanus XuMuuecKux peakiuii B HEOpraHM4eCKON 1 OPraHnyecKol XUMUH.

CKOpOCTb peakiuu, €€ 3aBUCHUMOCTb OT Pa3iInyHbIX (pakTopoB. Karamus m kaTaniuszaTtopsl.
Obpatumoctb peaknuil. Xumudeckoe paBHoBecue. CMelleHHE paBHOBECHSI MOJ JIEHCTBUEM
paznuunbix (aktopos. [Ipunnun Jle [larense. [Ipon3BOACTBO CEpHON KHUCIOTHI KOHTAKTHBIM
CIOCOOOM.

OnexTponuTHueckas aucconuanus. CunbHble U ciadble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOpOB: Kuciasi, HEUTpalibHas, 1eaoyHas. Bonopoansiit nokasarens (pH) pactBopa.

JlemoHcTpanuu. 3aBUCUMOCTb CKOPOCTH pPEaKLMHM OT KOHIEHTpPAlMd M TEMIIepaTyphl.
Pa3noxxenue nepoxcuia BoI0poa B MPUCYTCTBUM KaTanuzaTopa. OnpezaeneHue cpesl pacTBopa
C IOMOIIBIO YHUBEPCAIBLHOIO HHINKATOPA.



JlabopatopHble ombITHL. IlpoBeneHHe peakuuié HOHHOTO OOMEHa sl XapaKTePUCTHKH
CBOWCTB 3JIEKTPOJIUTOB.

Tema 4. Bemectsa u ux cpoiicta (16 u)

[Tosmoxxenne wmeTamwioB B MNEPUOJAMYECKONM CHCTEME XUMHYECKUX »dieMeHToB [l U.
MenneneeBa. OO1ue cBONCTBA METAIOB. DJIEKTPOXUMUYECKUHN Psii HANPSHKEHUH METaslIoB.
OO6mwme crnocoObl TOJYYeHHs] METAIOB. DJIEKTPOJIM3 PAacTBOPOB W paciuiaBoB. [lonsitne o
KOppo3uu MeTauioB. CriocoObI 3alUTH OT KOPPO3UH.

O030p MeTauIoB TJIABHBIX MOATPYMI (A-TPYII) TEPUOIUYECKON CHCTEMBI XHUMHYECKHX
AJIEMEHTOB.

0O630p metamioB nmoOouHbIX noarpynn (b-rpynm) nepuoauueckod cUCTEMbl XHUMHYECKUX
AJIEMEHTOB (Me/lb, IIMHK, JKEJIE30).

OKCHIBI ¥ TUIPOKCH/IBI METAIIJIOB.

Hemonctparuu. O3HaKoMIICHHE ¢ 00pa3liaMi METAIJIOB U UX COeMHEeHN. B3anmonericTBue
LIEJIOYHBIX U HIEJIOYHO3EMEIbHBIX METAJUIOB C BOJAOM. B3anumoenicTBrue Meau ¢ KUCIOPOJIOM U
cepoit. DnexTposn3 pactBopa ximopuaa meau(ll). OmbITel M0 KOPPO3UH METAIIOB U 3aIIUTE OT
Hee.

JlabopaTopHbie onbITEL. B3anmoeiicTBie IMHKA U %&KeJle3a ¢ pacTBOPaMH KUCIIOT U LIET0YEH.
3HAKOMCTBO ¢ 00pa3aMu METaUIOB U UX pyAaMu (padoTa ¢ KOJIJIEKIIHSIMHU ).

PacueTtnbie 3amaun. PacueTrsl MO XMMHYECKUM YPAaBHEHHSIM, CBSI3aHHBIE C MACCOBOM JIOJIEH
BBIX0/1a TIPOJTyKTa PEAKIUU OT TEOPETUIECKH BO3MOIKHOTO.

OG630p cBOMCTB HeMeTaIOB. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA THUITMYHBIX
HemeTauioB. OKCHIBI HEMETAUIOB M KHUCIOPOJCOJAEepXKAallie KHUCIOTH.. BomopoaHbie
COCJIMHEHUST HEMETAJUIOB.

Hemonctparuu. O3HaKoMIIeHHE ¢ 00pa3iiaMu HeMeTaIoB. OOpa3Iiibl OKCHAOB HEMETAILIIOB U
KHCTIopoAcoepxaiinx KucioT. ['openue cepsl, pocdopa, xxene3a, MarHusi B KUCIOPO/IE.

JlaGopaTopHble OMBITEL. 3HAKOMCTBO C 0Opa3laMH HEMETAUIOB M WX HPUPOIHBIMH
coelMHEeHUsAMH (paboTa ¢ KoJuleKIusMH). PacriosHaBaHue XJI0pUA0B, Cylb(paToB, KapOOHATOB.

[IpakTudeckas pabota. PemeHne kadeCTBEHHBIX U PACYETHBIX 3a/1a4.

['eneTnueckas CBsI3b HEOPraHMYECKUX M OPTaHMUECKIX BEIIECTB.

['eneTnueckas cBsi3b HEOPraHWIECKUX U OPTAHUIECKUX BEIIECTB.

[IpakTHKyM: pelieHHe SKCIIePHUMEHTAIBHBIX 33ad M0 HEOPraHWYECKOH XWMUU; PElICHHE
AKCTIEPUMEHTAIBHBIX 337124 [0 OPraHNYEeCKON XUMUH; TIOJIyICeHUE, COOMpaHHe U pacliO3HaBaHHUE
ra3os.



12 kaacc (35 yaca)
Tema 1. BBeneHue B OpraHu4ecKy0 XuMHIO
BanenTtHocTh. XuMnueckoe CTpoeHHE KaK NOPSAJOK COEAMHEHUS aTOMOB B MOJIEKYJIE€ COTJIaCHO
X BaJeHTHOCTU. OCHOBHbBIE TOJIOKEHHMSI TEOPHUH XHMHUYECKOIO CTPOCHUSI OPraHUYECKUX
coequHeHui. [loHSATHE O TOMOJIOTMM M TOMOJIOTaX, M30MEPUU U H30MEpaxX. XHUMHUYECKHE
bopMylbl UM MOJENIM MOJEKYJ B OpraHMYeckod Xumuu. Tumbl cBsi3ed B MoJIEKyJlax
OpraHMuyeckux BemiecTB. JleMoHcTpauuu. Mogenun MoOJeKyl TOMOJOTOB U H30MEPOB
OPraHUYeCKUX COCTMHECHUMU.
Tema 2. ArperaTHbie COCTOSIHUSI BeLIETCB
Xumus B cucreme Hayk. Tema m BemecrtBa. Pu3nmyecKkne CBOMCTBAa BELIECTB. ArperaTHoe
cocrosiHue BemlecTB. lloHATHE O MeTonax MO3HAaHMSI B XUMHMH. UYHCThle BelIecTBa U CMECH.
CriocoObl  paznenieHuss cMmeceil. ATOMBI U MOJIEKYJbl. XHUMUYECKUe 3iaeMeHTbl. CHMBOJIBI
XUMHUYECKUX 3J1eMeHTOB. [IpocThie U cioxHbIe BeliecTBa. ATOMHO-
MOJIEKYJISIpHOE ydueHHe. Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKkOoH IOCTOSIHCTBAa cocraBa BemiecTB. OTHOcuTenbHas aroMHas wmacca. OTHOcCHUTENbHAs
MOJIEKyJsipHasi Macca. MaccoBasi J0Js1 XMMUYECKOTO 3JieMeHTa B coequHeHuu. KommuecTBo
BemecTBa. Monbs. MonsipHas macca. B3auMOCBS3b KOJIMYECTBA, MACChl U YUCIA CTPYKTYPHBIX
eauHull BeulecTBa. Pacuérsl mo GpopmynaM XUMHUYECKUX COETUHEHUH.
OuznyecKkue U XMMUYECKHE SBJICHUS. XUMHUECKas peaKus
u e€ npu3Haku. 3aKOH COXPAaHEHHUs Macchl BelIeCTB. XUMHUeckue ypaBHeHUs. Kiaccupukanus
XUMHYECKUX
peakuuii (CoeTuHeHUs, Pa3IoKEeHHs, 3aMeIeHuUs, 0OMEHA)
Tema 3. Xumnueckue peakumu

Knaccudukanus XuMHuecKruX peakiuii B HEOpraHM4eCKONH U OPraHnyecKol XUMUHU.

CKOpOCTb peakiuu, €€ 3aBUCHUMOCTb OT Pa3iInyHbIX (pakTopoB. Karamus m kaTaniuszaTopsl.
Obpatumoctb peaknuil. Xumuueckoe paBHoBecue. CMelleHHE paBHOBECHUSI MOJ JIEHCTBUEM
paznuunbiXx (paktopoB. [Ipunnun Jle I[llarense. [Ipon3BOACTBO CEPHON KHUCIOTHI KOHTAKTHBIM
CIOCOOOM.

OnexTponuTHueckas aucconuanus. CunbHble U ciadble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB: Kuciasi, HEUTpalbHas, 1enoyHas. Bonopoansiil nokasarens (pH) pactBopa.

JlemoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKIUH OT KOHLEHTPAalUu U TeMIepaTyphl.
Pa3noxxenue nepoxcuia BoI0poJa B MPUCYTCTBUU KaTanuzaTopa. OnpezaeneHue cpebl pacTBopa
C TIOMOIIIbIO YHUBEPCAJIBLHOTO UHIUKATOPA.

JlabopaTtopHbie omnbIThl. IIpoBeneHue peakuuii HOHHOTO OOMEHa ISl XapaKTEpUCTUKU
CBOWCTB 2JIEKTPOJIUTOB.

Tema 4. BemecTBa u UX CBOiicTBa

[Tosmoxxenne wMeTamwioB B MNEPUOJMYECKOM CHCTEME XUMHYECKUX »dieMeHToB [l U.
MenneneeBa. OOiue cBONCTBA METAIOB. DJIEKTPOXUMUYECKUHM psJl HANPSDKEHUNH METaJIOB.
OOmue crnocoObl MOJIyd€HUsT METAJUIOB. DJIEKTPOJIM3 pacTBOpOB U paciiaBoB. IlonsTtue o
KOppo3uu MeTauioB. CriocoObI 3alUTH OT KOPPO3UH.

O030p MeTauIoB TJaBHBIX NOArpynn (A-rpynmn) HEepUOJUYECKOW CHCTEMbl XUMHYECKUX
AJIEMEHTOB.

0O0630p metamioB nmoOouHblX noArpynn (b-rpynm) neproauueckod cUCTEMbl XHUMHYECKUX
AJIEMEHTOB (Me/b, IIUHK, JKEJIe30).

Oxcupl U THAPOKCHIBI METAILIOB.

Hemonctparuu. O3HaKoMIIeHHE ¢ 00pa3liaMi METAJIOB U UX COeMHEeHn. B3anmonerictBue
LIEJIOYHBIX U LIEJIOYHO3EMEIbHBIX METAJUIOB C BOAOW. B3anmoencTere Meau ¢ KUCIOPOJIOM U
cepoit. DnekTposn3 pactBopa ximopuaa meau(ll). OneITel MO KOPPO3UM METAJUIOB U 3alIUTE OT
Hee.



JlabopaTopHble onbITEL. B3anmoseiicTBie IMHKA U %&Kelle3a ¢ pacTBOPaMH KUCIIOT U LIET0YEH.
3HAKOMCTBO ¢ 00pa3aMu METAIOB U UX pyaaMu (padoTa ¢ KOJIJICKIIUSIMHU ).

PacueTrnbie 3amaun. PacdeTrsl MO XMMHYECKUM YPaBHEHUSIM, CBSI3AHHBIE C MACCOBOM J10JEH
BBIX0/1a TIPOJIyKTa PEAKIUU OT TEOPETUIECKH BO3MOIKHOTO.

OG630p cBOMCTB HeMeTaIOB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA THITMYHBIX
HemeTauioB. OKCHIBI HEMETAUIOB M KHUCIOPOJCOJEepXKalliue KHUCIOTH.. BomopoaHbie
COCJIMHEHUST HEMETAIIIOB.

Hemonctparuu. O3HaKoMIIeHHE ¢ 00pa3iiaMu HeMeTaoB. OOpa3Ibl OKCHAOB HEMETAILJIOB U
KHCJIOPOACOAEPKAIMX KHCIOT. ['opeHne cepsl, pochopa, jxenes3a, MarHusi B KHCIOPOJIE.

JlaGopaTopHble OMBITEL. 3HAKOMCTBO C 0Opa3laMH HEMETAUIOB M WX HPUPOIHBIMH
coelMHEeHUsIMH (paboTa ¢ KoJuleKIusAMH). PacriosHaBaHue XJ10pUA0B, Cylb(paToB, KapOOHATOB.

[IpakTudeckas pabota. PemeHne kadeCTBEHHBIX U PACYETHBIX 3a/1a4.

['eneTrueckas CBsI3b HEOPraHMYECKUX M OPTaHHUECKHUX BEIIECTB.

['eneTnueckas cBsI3b HEOPraHWYECKUX M OPTAaHUIECKHUX BEIIECTB.

[IpakTHKyM: pelieHHe SKCIIePHUMEHTAIBHBIX 33]ad M0 HEOPraHWYECKOH XWMUU; PElICHHE
AKCTIEPUMEHTAIBHBIX 33124 [0 OPTraHNYECKON XUMUU; TIOJyICHNE, COOMpPAHIE U PacliO3HaBaHHUE
ra3os.

TemaTn4veckoe IVIAHUPOBAaHUE

Tema C Y4ETOM nporpammel | Koii-Bo
/11 BOCIIUTAHUS 4acoB
11 0 kaace
CTPOEHUE BEHIECTBA Yac oowenun «Pa3rosop o 8

IIpaBHUJIbHOM IMTUTAHUW)

AT'PEI'ATHBIE COCTOSHUA BEHIECTB | Juckyccua «Hayka Bokpyr Hac» | 10

XUMHNYECKUE PEAKIINN Bupmyanvnan 3kckypcus 8
«IIpaBWIIBHOE MUTAHUE
BEII[ECTBA U X CBOMCTBA Ypok-xongpepenyusn 8
«Opranuyeckasi XMMHsI B )KU3HU
YeJIOBEKA»
HUroro: 34
4acoB
| 12 6 kaacc
BBEJIEHUE B OPTAHMYECKVYIO Bupmyanvnaa IKcKypcua | 8 Jaca
XUMUIO «Benunuaiimme JOCTHKEHHUS

COBPEMEHHOUW XUMHH.
Ypok-npakmukym 1o pemenuto
pacUETHBIX 3a7a4

AT'PEI'ATHBIE COCTOSHUMA BEHIECTB | Ypok-kougpepenyus «Cocrtan 10uacoB
BEIIIECTB M MaccoBasi JI0JIs
AJIEMEHTOBY

Beoenue oneenuka
J1a00PaTOPHBIX MCCIICIOBAHUM




Ypok-npakmukym 1o pemenutro
pacUETHBIX 3a7a4

3 BEII[ECTBA U X CBOMCTBA Bupmyanvnas sxckypcusa «B 12
MHpPE MIPOCTHIX BEIIECTB 4acoB
Ypok-xongpepenyun «Metamnbt
WX POJIb B )KU3HU YETIOBEKa»
3awyuma npoexkmoeé «VIHTenneKT
- KapThI B3aUMOCBSI3b
OpraHUYECKHUX "
HEOPraHMYECKHX BEIIECTBY
Uroro: 35 yaca
Bcero 3a kypc oOyueHus 691
4acoB
TemaTnueckoe NJIAHNPOBAHME
No Tema C Y4ETOM nporpammel | Koii-Bo
/11 BOCIIUTAHUS 4acoB
11 a kaace
CTPOEHUE BEHIECTBA Yac oowenun «Pa3rosop o 3
1 MPaBUJILHOM TTUTAHUN»
2 AT'PEI'ATHBIE COCTOSAHUA BEHIECTB | Juckyccua «Hayka Bokpyr Hac» | 3
3 XUMHNYECKUE PEAKIINN Bupmyanvnan 3kckypcus 2
«IIpaBWIIBHOE MUTAHUE
4 BEII[ECTBA U X CBOMCTBA Ypok-xongpepenyusn 1
«Oprannyeckas XUMHsI B KU3HU
YeJIOBEKA»
HUroro: 9
4acoB
| 12 a kaacc
1 BBEJIEHUE B OPTAHMYECKVYIO Bupmyanwvnan IKcKypcusa | 3 4aca
XUMUIO «Bennuaiiiue JIOCTHKEHUS
COBPEMEHHOW XUMHH.
Ypox-npakmuxym no pemienuto
pacUETHBIX 3a7a4
2 AT'PEI'ATHBIE COCTOSHUMA BEHIECTB | Ypok-kougpepenyus «Cocrtan 3 gacoB
BEIIECTB U MaccoBas A0
3JIEMEHTOBY
Beoenue onesenuka
71a00PaTOPHBIX MCCIICTOBAHUM
Ypox-npakmuxym no pemenuto
pacUETHBIX 3a7a4
3 BEII[ECTBA U X CBOMCTBA Bupmyanvnasa sxckypcusa «B 3 gacoB

MUPE MPOCTHIX BEUIECTBY




Ypok-xongpepenyun «Metanbt
WX POJIb B )KU3HU YEJIOBEKa»
3awyuma npoexkmoe «VIHTenneKT
- KapThI B3aUMOCBSI3b
OpraHUYECKHUX "
HEOPraHMYECKHX BEIIECTBY

Urtoro:

9 gaca

Bcero 3a xkypc oOyuenus

18
4acoB




