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IHosicHUTEIbHAA 3aIHCKA
PabGouass mporpamma yudeOHoro mnpeamera «Xumus» g 11 knacca mpuBeleHa B
cootBercTBUE ¢ DepepanbHOM 00pa30BaTENbHOM MPOrPaMMOl  OCHOBHOTO  OOIIETO
o0pa3oBaHMs B YaCTH COACPNKAHUS U IJITAHUPYEMBIX PE3YJIbTAaTOB.
- ®epepanbHblii 3ak0H No273-03 ot 29.12.2012 1. «O06 obpazoBanuu B Poccuiickoii
denepannn
- Yuebnsrnii mman MBOY COII Nel7 wa 2023-2024 yueOHBIHM ro.
- @enepanbHbli EpPEUYECHb YYEOHMKOB, PEKOMEHIOBAaHHBIX MHHHCTEPCTBOM OOpa3oBaHUs
P® x wucnonb3oBaHWi0O B 00pa3oBaTeIbHOM IIpoliecce B B 0011€00pa3oBaTeNIbHbBIX
yapexaenusx Ha 2023/2024 yu.rog.
- [IpuMepHOI mporpaMMbl IO XUMUU JJIsI OCHOBHBIX IIKOJI B COOTBETCTBHUH C pabouei
mporpamMmoit no xumuu K yueonukam Juist 10-11 kimaccos aBropsl ['. E. Pynsurtuc, ©. T
®enpaman. — M.: [Ipocenienue, 2018._

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMEBI 110 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS O0Y4YarOIUMUCS
nmporpaMm  cpegHero  obmero  o0pa3oBaHHS  (JUYHOCTHBIM, METANpPEIMETHBIM |
npeaMeTHpIM).  HaydHo-mMeTogmdeckoil  OCHOBOM  uisi  pa3pabOTKH  TJIAaHUPYEMBIX
pe3ynbTaTOB OCBOEHUSI MPOrpaMM CPEJHEro OOIIero 0Opa30BaHUs SBISIETCS CHCTEMHO-
JESITEIbHOCTHBIN OAXO/I.

B coOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yibTaTOB OCBOCHHS TMpeaMeTa «XUMHsS» Ha YPOBHE CpeIHEro oO0Iero oopa3oBaHUs
BBIJICJICHBI CIIEAYIOLIME COCTABIISAIOIINE:

OCO3HAHHUE 00YUYAIOIIMMUCS POCCUNUCKON IPpakIaHCKONW MACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HaJIM41E MOTHUBAIIMH K O0YyUYCHHUIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHM JIMIHOCTH Ha OCHOBE KITIOUEBBIX
IIEHHOCTEHW M UCTOPUYECKUX TPATUITUi 6a30BOI HAYKH XUMHUH,

TOTOBHOCTh U CIIOCOOHOCTh O0Y4YarOIIUXCsl PYKOBOJCTBOBATHCS B CBOCH JIESITEIIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMHM, MPUCYIIMUMHU LEJIOCTHOM CHCTEME XUMHUUYECKOIO
00pa3oBaHus;

HAJIMYKUE MPABOCO3HAHUS HKOJIOTHYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTH IIENIA U
CTPOUTH KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE PE3YyNbTATBl OCBOEHHUS NpeaAMETa «XHUMHS» AOCTUTAKOTCA B €IWHCTBE
y4eOHOH M BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUM C T'yMAaHHUCTHUYECKUMH,
COIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSAMH W HJA€aJIaMU POCCHUICKOIO

T'paXKaaHCKOTO O6IHCCTBa, INPUHATBIMA B 06H.I€CTBC HOpMaMH W IIpaBHJIIaMU ITOBCACHUSI,
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CIIOCOOCTBYIOIIUMHM ~ TIpOIlecCaM  CaMOIIO3HAHHWS, CAaMOPA3BUTHS W  HPABCTBEHHOI'O
CTAHOBJICHHS JIMYHOCTHU O0YJarOIITUXCS.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS npeaMera «XuMush» OTPAXKAIOT
c(hOpMHUPOBAHHOCTH OIBITA TIO3HABATEIBLHON M MPAKTUUECKON JACATEIHPHOCTH O0YJAIOITIXCS
0 peau3aluy MPUHATHIX B 0OIIECTBE IICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HaHUS OOYYAONIMMHCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U 0OSI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M MpaBUJIaX MEXIMYHOCTHBIX OTHOIICHUW B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPU CO3JaHUM y4EeOHBIX
IIPOCKTOB, PENICHUH YYEOHBIX M TII03HABATEJIBHBIX 3a7a4, BBIMOJHEHUH XHMHYCCKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHUBBI, HAMEPECHUS, JOTUKY U apryMEHTHI
JIPYTUX TIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YICOHOM NESITEIHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOILICHHS K MUCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTE€UECTBEHHOM
XUMUH,

YBaKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUM W MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, UTO JOCTH)KCHUS HAYKH €CTh Pe3yJIbTaT JUINTEIIbHBIX HAOJII0ICHHM,
KPOTIOTJIMBBIX IKCIIEPUMEHTATIBHBIX ITOMCKOB, IOCTOSIHHOT'O TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca U TO3HABATEJIbHBIX MOTHMBOB B TOJYYEHHH U TIOCICAYIOIIEM aHaJn3e
nH(pOpMaIIK O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIGHHBATh CHUTYyalliH, CBS3aHHBIC C XWUMHYCCKUMH SBJICHUSIMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE TMOBEJICHHE W MOCTYNKH CBOMX TOBApUIIEH C MO3UIIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) GpopMupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAaHMS LIEHHOCTEW 3JI0pOBOr0 M 0Oe30mMacHOTro oOpa3a >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUUYECKOMY 370POBbIO;

COOJTIO/IEHUs TIpaBUJl O€30MacHOTO OOpAIICHHsI C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
YKW3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHMUS IIEHHOCTH TIPaBWJ HWHIWBHAYaJbHOTO U KOJUJIEKTMBHOTO OE€30I1acHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIMX 3I0POBBIO U KU3HHM JIFOICH;

OCO3HAHUSI TIOCJICICTBUN U HENPUSITUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUSI allKOTOJIs,
HAapKOTUKOB, KYpPEHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4e€OHO-HUCCIIEIOBATEIIbCKON JEesATEIbHOCTH,

40



0O0I1IECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX AESATEIBHOCTH;

YCTaHOBKM Ha AKTMBHOE Y4YacTUE B PELICHUM IIPAKTUYECKUX 3a4a4 COLMAJIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YUCHHUIO TIpodeccrii pa3muyHoro poaa, B TOM YUCIE Ha
OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAXKEHUS K TPYAY, JIOIAM TPYyAa U pe3yjabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJTILHOM TPAeKTOPUH OOpa30BaHUs,
Oynymedr mpodeccun u peanm3anud COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUU, MHTEPECOB U MOTPEOHOCTEH 00IIEeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH  I€JIECOO0PAa3HOT0  OTHONIIEHUSI K  MPUPOJie, KAaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3EMIJIE;

MOHMMAHUSl  TJIOOAJTBHOIO  XapakTepa  SKOJOTMYECKHX  MpoOsieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJAMMOCTH WCHOJIB30BAHUS JOCTKEHUNW XUMHUU ISl PEHICHUS
BOIIPOCOB PALMOHAIIBHOTO MIPUPOAOIIOIB30BAHHUS;

AKTUBHOTO HEMPUATHS JIEVUCTBUI, NPUHOCAIINX BPE] OKPYKAIOIIEH NPUPOIHON Cpele,
YMEHUS MIPOTHO3UPOBATH HeOJIaronpusiTHoIC 3KOJIOTUYECKHUE MOCIIE/ICTBUSA
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO JKOJIOTUYECKOI'O MBILUIICHUS, JKOJOTMYECKOU KYJIbTYPBI, OIbITa
JNESATEIbHOCTH JKOJIOTMYECKOW HANpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAJIBHOM MPaKTHUKE, CIOCOOHOCTH W YMEHUS
aKTUBHO MIPOTUBOCTOSITH UEOJIOTUU XeMOhoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

MOHMMAaHUS CHNEeU(UKH XUMHUM KaK HayKH, OCO3HaHUs €€ posid B (HOPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTAaBICHUS 00
OKPYXaIIEM MHpPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKAa, B INO3HAHUM IPUPOIAHBIX
3aKOHOMEPHOCTEHN M pelIeHUH POOIeM COXPAHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUU JJIsI COBPEMEHHOW IWBWJIM3ALUU: B €&
I'YMaHUCTHUYECKOW HAMPABIEHHOCTH U BaXKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepuaibHOU
KYJIBTYpPBI, PEHICHWU TIJI00aTbHBIX TPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEUECTBA —
CHIPHCBOM, DHEPreTHMYCCKOM, IHIINEBOM M DSKOJIOTMYECKONM OC30MaCHOCTH, B Pa3BUTHHU
MEUITMHBI, 00€CTICUeHNN YCIOBUHM YCIICITHOTO TPY/Aa U SKOJOTHUECKH KOM(POPTHOM KU3HH
KaXXJI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: [OHUMAHUS CYIIHOCTA METOJOB IIO3HAHU,
WCIIOJIb3yEMbIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH HCIOJIb30BaTh MOyYaeMbie 3HAHUS
JUIsl aHalu3a W OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MHpPAa M MPOUCXOMSIINIMX B HEM
W3MCHEHUI, YMEHUS JieflaTh OOOCHOBAHHBIC 3aKIFOYEHUS HAa OCHOBE HAyYHBIX (DAKTOB W
MMEIOLIMNXCS JAHHBIX C LIEJIbIO MOJIyYEHUS JOCTOBEPHBIX BBIBOJOB;

40



CIIOCOOHOCTH CaMOCTOSATEIPHO HCIOJb30BaTh XUMHUYECKHE 3HAHUS [UISl PEIICHHS
po0JieM B PealTbHBIX JKU3HCHHBIX CUTYaIIUAX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HETPEPHIBHOMY OOPAa30BaHHMIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHMA MO XHMHUU B COOTBETCTBHHM C KU3HCHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pa3IuyHbIX cdepax mpodecCHOHATBHON
NEeSATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yiabTaThl OCBOEHHUs y4ueOHOTO mpenMera «XUMHUS» Ha YpOBHE
CpenHero o0miero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIE I (POPMUPOBAHUS MUPOBO33PEHHS O0YUAIOIIUXCS MEKIUCIUILITHHAPHBIC
(MeXTpeMeTHBIC) OOIICHAYYHBIE TTOHATHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTHHBI
MHpa U CIeU(PUKY METOIOB MTO3HAHUS, UCIIOJIB3yEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPIus, SBJICHHE, IPOIIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIINI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEAOBAHNE, HAOIIOJCHUE, U3MEPEHUE, IKCIIEPUMEHT U
Apyrue);

YHUBEpCAIbHBIC  y4eOHBIC  JCHCTBUS  (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,
peryisTuBHbIE), obecneunBatomye (opMupoBaHue (YHKIMOHATBHOM TPaMOTHOCTH U
COIMAIbHON KOMITETEHIIUU 00YYaIoInuXCs;

CIIOCOOHOCTh ~ OOYYalOIIMUXCS  MCIOJIb30BaTh OCBOCHHBIE  MEXIUCIUILUTMHAPHBIC,
MHPOBO33PEHUYCCKAC 3HAHWS W YHUBEPCAIbHBIC ydeOHBIC ICHCTBUS B IMO3HABATCIILHOW H
COLIMAIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YYEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMU.

OByaieHHe YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a3oBble JJOrHvYecKmne JelCcTBUSL:

CaMOCTOATEIILHO (OPMYJIMPOBATh M aKTyaJlM3MPOBATh IMPOOJIEMYy, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTIPEICIIAITh 1ENU JEeATEILHOCTH, 3aJaBas MapameTpbl U KPUTEPUU HX JTOCTHKEHUS,
COOTHOCHUTB PE3yJIbTATHI ICITCILHOCTH C TIOCTABJIICHHBIMU IEIISIMU;

WCITOJIB30BaTh MIPU OCBOCHWU 3HAHWH TPHUEMBI JJOTUYECKOTO MBIILUICHUS — BBIACISTH
XapaKTEpPHBIC TPU3HAKK TIOHATHH W yCTaHABIMBATH WX B3aHMMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE MMOHATHUS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBICHUM;

BBHIOMpPATh OCHOBAHUS M KPUTEPUHU IS KiIacCU(UKAIIMU BEIIECTB M XUMHYECKUX
peakuuii;

yCTaHaBJIMBATh MPUYUHHO-CJIEJICTBEHHBIC CBSI3U MEXKY M3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE paCCYyXICeHHsI (MHIYKTUBHBIE, NEAyKTUBHBIE, IO AaHAJIOTHH),
BBISIBIIATH ~ 3aKOHOMEPHOCTH W TPOTUBOPEYMST B  PAacCMATPUBAEMBIX  SIBIICHHUSX,
(bOpMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;
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OPUMEHATh B IPOLECCE IO3HAHMS, MCIONb3yEMbIE B XHUMHUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJENH, IMPEOOPa30BbIBATh MOJCIIBHBIE NPEACTABICHUS — XUMHYECKHH 3HAK
(cMMBOJI) »JIeMEHTa, XUMH4YecKass (opMmyna, ypaBHEHHE XUMHUYECKOW pEaKIUuu — MpHU
pEelIeHNH Y4YeOHBIX I103HABATENIbHBIX W MPAKTHYECKUX 3a7a4, NPHUMEHITh Ha3BaHHBIC
MOJICJIbHBIE TIPEICTABICHUS JJIsl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3YYaEMbIX BEILECTB
U XUMUYECKUX peaKLuil.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMH METOJ0B HAYYHOT'O NTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH;

dbopMynupoBaTh LEAM M 3aa4dl MCCIECIOBaHUS, HCIOJIb30BaTh IMOCTaBICHHBIE H
CaMOCTOSITENIBHO C(OPMYJIMPOBAHHBIE BONPOCHl B KAayeCTBE HHCTPYMEHTA IO3HAHUA U
OCHOBBbI JiIs1 (OPMHUPOBAHUSA THUIOTE3bl IO IPOBEPKE IPABUIBHOCTH BBICKa3bIBAEMBbIX
CYX/ICHUI;

BJIAJETh HABbIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUYEHHYECKHX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBAaTh YMEHHsS HaOmIOAaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITENIbHO NPOTHO3UPOBATh €r0 pe3ysbTaT, POpMYyIUpOBaTh 0OOOLICHHUSI U BBIBOJIBI
OTHOCHUTEJILHO JOCTOBEPHOCTH PE3yJbTaTOB HCCIEIOBAHMS, COCTaBIAThH OOOCHOBAHHBIN
OTU€T O MPOJCIIAaHHOM padoTe;

npUOOpeTaTh OMBIT YYEHHUYECKOW HCCIIEIOBATEIbCKOM U IMPOEKTHON AESATEIbHOCTH,
IPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS
IPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HHPOpMALMK (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypcbl MHTepHera),
aHAJIM3UPOBaTh HMH(OPMALMIO PA3IMYHBIX BUIOB U (OPM MpPEICTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEYUBOCTH;

dbopMynupoBaTh 3ampOoChl U MPUMEHSTHh PAa3JIMYHbIE METOAbI MPH MOHCKE U OTOOpE
uH(popMaIu, He0OX0IMMOM 1JIsl BBINIOJIHEHUS YY€OHBIX 3a7a4 ONpeIeIEHHOrO THUIIA;

npUOOpETaTh OMBIT UCIOJIB30BAHUS MH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM
Y PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOUPATh ONTHUMAIBHYIO (opMy TipeacTaBieHus UHPOpMaAIUU
(cxembl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpEACTBA IMpU pabdoTe ¢ XHUMHUYECKOU
uH(popManuen: MPUMEHATh MEXNpeaMeTHbIe ((pU3MUecKue M MaTeMaTU4YeCKHe) 3HAKU U
CUMBOJIBI, (HOPMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPE0o0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgJiajieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUAIMM:

3aJ]aBaTh BOIIPOCHI IO CYILECTBY O0OCYX/JaeMOil TeMbl B XOA€ Juajiora W/Wiu
JUCKYCCUM, BBICKa3bIBaTh WJEH, (OPMYyIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS MTPEAJIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN PE3YJIbTaTOB M03HABATEIBHON JEATEIbHOCTH, OJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJHEHUHM XHUMHUYECKOTO
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IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThl MO MCCIEJOBAHUIO CBOMCTB HM3Yy4aeMBIX BELIECTB,
peanu3any y4eOHOro mpoeKTa u (pOpMyIHpPOBaTh BRIBOABI IO pe3yjbTaTaM HMpPOBEIEHHBIX
UCCIJIEIOBAaHM IMTyTEM COTTIACOBAHUSA MTO3UIUH B X0/1€ 00CYKI€HUsI U OOMEHAa MHEHUSMHU.

OBiaieHHe YHUBEPCAJbLHBIMHU PErysiTHBHBIMM 1€ CTBUSIMH:

CaMOCTOSTENIbHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO IT03HABATENBHYIO J1€ATEIBHOCTD,
orpenensist € Lelu U 3a/1a4i, KOHTPOJIUPOBATH U 10 Mepe HEOOXOIMMOCTH KOPPEKTUPOBAThH
IpeJiaraeMblii  aNroOpuT™M JCHCTBUN TNPH BBHIOJHEHUU YYEOHBIX M HCCIIEAOBATEIBCKUX
3a7a4, BEIOMpaTh Hanbosnee 3pPeKTUBHBIN CIIOCOO X PEIICHUS ¢ YIETOM MOTYyYEHHUS HOBBIX
3HAaHUU O BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JESITEILHOCTH HAa OCHOBE CaMOaHAIM3a WU
CaMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

11 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOEHUSI Kypca «OOmas M HeopraHuyecKas XUMUS»
OTpa)karoT:

c(hOpPMHUPOBAHHOCTh IPEACTABICHUM: O XHWMHYECKOH COCTABIISIONICH €CTeCTBEHHO-
HAay4YHOW KapTHUHBI MHUpA, POJM XUMUM B TO3HAHUM SIBICHUM MPUPOIBI, B (OPMUPOBAHUHU
MBIIIUICHUSI ¥ KYJBTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHnus] MPAaKTHISCKUX 3aJad M DIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO U IIPUPOTHOM CPEIIE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUU, KOTOpPAs BKJIKOYAET: OCHOBOIMOJIATAIOIINE
MOHATHS (XMMHUYCCKHI 3JIEMEHT, aTOM, MU30TOIl, S-, P-, 0- BJIEKTpOHHBIC OPOMTAIM aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBI 00BEM, BaJI€HTHOCTD, AJIEKTPOOTPUILIATEILHOCTh, CTENEHb
OKHCIICHHS, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, METaJUIMYeCKas, BOJOPOIHAs),
KPUCTAJUIMYECKAs] PEMIETKA, THUMNBI XHWMHUYECKUX PEaKIHWH, PaCTBOpP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIMTHI,  BJIEKTPOJIMTHUYECKAs JAUCCOLUMAIMS, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
CKOpPOCTh XMMHUYECKOW pEakKIMu, XMMHUYECKOE PAaBHOBECHE); TEOPHUU U 3aKOHBI (TEopus
DJIEKTPOJUTUYECKONW aucconuanuu, nepuoaudeckuii 3akoH J[. M. MenneneeBa, 3akoH
COXPAHEHHS MaCChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPAIIECHUS SHEPTUH MMPU XUMUYECKUX
peaKInIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUM S3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHMS,
JIe)KAIME B OCHOBE IMOHMUMAHUS TPUYMHHOCTM U CHUCTEMHOCTH XHUMHWYECKUX SIBJICHHUI,
(daKkToJIOTHYECKHE CBEJACHUS O CBOMCTBAaX, COCTaBe, TMOJy4eHHH U 0Oe30macHOM
WCIIOJIb30BAHUM BAXXKHEUIUX HEOPTaHMYECKUMX BEMIECTB B OBITY H MPAKTHYECKOU
JIeITEIbHOCTH YEJIOBEKA;

cOPMHPOBAHHOCT, ~ YMEHHUM  BBISBIISATh  XapaKTepHbIE  TMPU3HAKKA  TOHSATHH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIOJIL30BaTh COOTBETCTBYIOIINE MOHATHUS MIPU ONMUCAHUU
HEOPraHUYECKHUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMHPOBAHHOCTh YMEHUH MCITOJIH30BATh XUMUIECKYIO CUMBOJIUKY JIJISI COCTaBJICHUS

(GbopMyI BELIECTB W YpPaBHEHUH XUMHYECKHX PEaKIUil, CHCTEMAaTUYECKyI0 HOMEHKIATYpy
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(IUPAC) u TpuBHaibHbIC Ha3BaHHS OTACIbHBIX HECOPraHWYECKUX BeIecTB (yrapHbIH ras,
YIJIEKUCIIBIN Ta3, aMMUaK, raiéHasi u3BeCTh, HeTalléHas U3BECTh, MUThEBAs COJla, MUPUT U
Apyrue);

c(OpPMUPOBAHHOCTh yMEHHUH OMNPEACNATh BAJIEHTHOCTh M CTENEHb OKUCICHHS
XUMHUYECKUX D3JIEMEHTOB B COCAMHEHMSX PA3IMYHOTO COCTaBa, BUJA XHMHUYECKOH CBSI3U
(koBaJieHTHasi, = WMOHHAs, METaJJIMYecKas, BOJOPOJHAsA) B  COCIUHEHUSX, THI
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BeIlecTBa (aTOMHAasi, MOJIEKYJspHasi, MOHHAas,
MeTaJIJTNYecKast), XapakTep CPebl B BOJHBIX paCTBOPAaX HEOPTaHUUECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIICHKHOCTh HEOPTAaHUYECKUX
BEIIECTB MO UX COCTABY K OMNpPEACIIEHHOMY KJIacCy/TpyIIe COeJUHEHUH (ITPOCThIE BEIeCTBa
— METaJIbl 1 HEMETAILJIbl, OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIN);

Cc(OPMUPOBAHHOCTb YMEHHMM pacKpblBaTh CMbICI Iepuoauueckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro CHUCTEMATH3UPYIOUIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTHYECKYIO (QYHKITNH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mepuonoB Ileproanueckoil CUCTEMbl XMMHUYECKHUX AJIEMEHTOB
J. W. MeHnneneeBa, HCIONB3Ysl TMOHATHS «S-, P-, O-32JEKTpOHHBIE OpOUTAINY,
«IHEPTreTUYECKHE YPOBHI», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKUX
JJIEMEHTOB M WX COEAMHEHWM IO mepuonaM M rpynnam llepuoanmdeckor cuCTEMBI
xuMudeckux saemeHToB . 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHUE
TeHETUYECKOM CBSI3M MEXIy HEOPTraHMYEeCKHMMH BEIECTBAMHU C TOMOIIBI0 ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMEHUS KJIACCU(DHUIIMPOBATh XUMHUUECKUE PEAKITUU 10 PA3INYHBIM
npU3HakKaM (YUCIy W COCTAaBy pEarupyrouux BEIIECTB, TEIJIOBOMY 3G (EKTy peakiuw,
U3MEHEHHUIO CTETEeHEW OKHUCICHUS DIIEMEHTOB, OOpaTMMOCTH pEeaklWd, YYacTHIO
KaTaJn3aropa);

c(OpPMHPOBAHHOCTh YMEHHI COCTaBISATh ypPaBHEHUS PEAKIUN Pa3IUYHBIX THIIOB,
MIOJIHBIE M COKpAIIEHHBIE YPABHEHHS PEaKI[Mii MOHHOTO OOMEHa, YUUTBIBAs YCIOBUS, TIPH
KOTOPBIX 3TU PEAKIIUHN UIYT O KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM MyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUU PaCKpbIBATh CYIIHOCTH OKHMCJIHUTEIILHO-
BOCCTAHOBHUTEIBHBIX PEAKIM IMOCPEJCTBOM COCTAaBJIEHUsI DJIEKTPOHHOIO OajaHca 3THX
peakuuii;

c(OPMUPOBAHHOCTh YMEHUM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKiuu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3aencTeus (npunuum Jle Hlarense);
C()OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTb XMMUYECKUE IPOLECCHI, JIEKAIIUE B
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OCHOBE  TMPOMBIIIEHHOTO  TOJYYeHHUS CEpPHOM  KHUCJIOThI, aMMHaka, a  TaKxke
c(hOpMHUPOBAHHOCTh MPEJCTAaBICHUN 00 OOIMX HAYYHBIX MPUHIHUIAX U IKOJIOTHUECKUX
mpo0eMax XUMHAYECKOTO MTPOU3BOICTRA,;

c(hOpPMHPOBAHHOCTh YMEHHM MPOBOJUTH BBIYHCICHHUS C HCIOJB30BAHUEM TOHITHS
«MaccoBas J0Jid BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPH XUMHUYECKHUX
peakiMsIX, Macchl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOIO U3 YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3ddekrta
peakiMu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MPEBPAIICHUS M COXPaHEHUS
SHEPIUH;

c(hOpMHPOBAHHOCTh YMEHHUM COOIIOAATH MPaBUJIa MOJIb30BAaHUSI XUMHUUECKOU MOCY 10
U J1Ta0OpaTOpHBIM OOOpYAOBaHMEM, a TaKXKE IMpaBuUiia OOpAaIllEHUS C BEIIECTBAMHU B
COOTBETCTBUH C HHCTPYKIUSIMH 110 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IIJIAHUPOBATH W BBIMIOIHATH XUMHUUYECKUN DKCIEPUMEHT
(pa3ioxkeHue MepoKCHaa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTopa, OMpPEICICHUE CPEIbl
pacTBOPOB BEHIECTB C IOMONIBIO YHHBEPCAJIbHOIO WHAMKATOPA, BIHUSHUE Pa3IMYHBIX
(GhakTOpOoB Ha CKOPOCTh XMMHMYECKOW pEaKIMH, pPEeaKIMd MOHHOTO0 OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- W XJIOPUJI-aHMOHBI, HAa KAaTHOH aMMOHUSI, DPEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lauy 1o TemaMm «Mertamisy u «Hemeramibl») B COOTBETCTBUU C
npaBuiIaMU TEXHUKM OE€30MaCHOCTH MNpHU OOpaIllEeHWH C BellecTBaMU U J1abOpaTOpHBIM
o0opy0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (hOpME 3aIHCH
ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUHA W (POPMYIHpPOBATH BHIBOABI HA OCHOBE JTHUX
pe3yJIbTaToB;

c(hOpMUPOBAHHOCTh YMEHHUIN KPUTUUYECKH aHATU3UPOBATH XUMHUUYECKYIO0 UH(POPMAIIHIO,
MOJIy4aeMyI0 W3 Pa3HbIX HCTOYHHKOB (CpEICTBAa MAacCOBOM KOMMYHHUKaiuu, VHTepHET u
JAPYTHX);

c(hOpPMHPOBAHHOCTh YMEHHI COOIIOaTh TPaBWJIa SKOJOTUYECKH I1€71eCO00pa3HOTo
MOBEJICHUSI B OBITY U TPYAOBOM JEATEIIBHOCTH B IEISX COXPAHEHHUSI CBOETO 3J0pPOBbsI U
OKpY’)XKalollleld TPUPOJHOM Cpellbl, OCO3HAaBaTh OIMACHOCTh BO3JCHCTBHS Ha IKUBBIC
OpraHu3Mbl ONPENENIEHHBIX BEIIeCTB, MOHUMAas cwmbica mnokazarens [IJIK, mosicHaTe Ha
mpuUMepax CIocOoObl YMEHBIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUSA Ha
OpraHu3M YeJIOBEKa;

JJ1s1 OOYy4aroIIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE TTPUMEHSITh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;

JUISL CTENBIX W CIA0OBHUIAIIMX OOYYAIONIUXCS: YMEHHE HCIOJIb30BaTh peibedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu xumMudeckux Gopmyi.
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Conep:xanne y4eOHOro npeamMera « XuMus».
11 knacc TeopeTuueckue

0CHOBBbI XUMHH (194.)

Baxneimme XUMUYECKUE MOHATHS W 3aKOHBl. XHWMHYECKUN AJIEMEHT. ATOMHBIM HOMED.
MaccoBoe wuucno. Hyxmuaesl. Paguonykmunael. WM3otomnbl. Cmpoenue  sewecmsa.
Cospemennasn mooenb cmpoenust amoma. neKmpoHHas Kougueypayus amoma. OcHosHoe
u 8030ydicoenuvie cocmosinusi amomos. Knaccugpurayus xumuueckux snemenmos (S-, p-,
d-anemenmut). Ocobennocmu cmpoeHus  dHepeemuyeckux ypoeweti amomog  0-
anemenmos. 3aKOH COXPAHEHHsS MAacChl BEHIECTB. 3aKOH COXPAHEHUS WU IPEBpALCHUS
sHepruu. Jlepexkr wmaccol. [lepuoduveckas cucmema xumuyveckux snemenmos JI.U.
Menoeneesa. @usuueckuti cmoica llepuoouueckoeo 3axona /[.U. Menoeneesa. Ilpuuunst u
3AKOHOMEPHOCMU U3MEHEHUs. CBOUCME JJIeMEHMO8 U UX COEOUHEHUU NO Nepuooam u
epynnam.  JlantaHounpl.  AKTUHOWIBI.  VICKyCCTBEHHO  TIOJIYYECHHBIE  DJIEMEHTHI.
BanentHoctb. BaneHTHbiE BO3MOKHOCTH aToMOB. Bomopoausie coenuneHus. CTpoeHue
BEIIECTBA.

Crpoenue  BemectBa  (34.) Onekmponnas  npupooa  XUMUYECKOU  CEA3U.
OnekmpoompuyamenbHocmys.  Buovl  xumuueckou — ceA3u  (KoeaneHmmuas,  UOHHAZ,
Memannuieckas, 6000pOOHAsl) U MexaHuzmbsl ee oopasoeanus. Kpucmaniuueckue u

amopgnvie eewecmsea. Tunvl Kpucmaiiuyeckux peulemox (amomuas, MOJNEeKYIAPHAS,
UOHHAs, Memaniudeckas). 3aeucumocms QU3UYEeCKUXx CeoUCme eewujecmseda om mund
Kpucmaniuyeckou pewemxu. Ilpuuunvr mHo2o00pasus  eewecms. I'nOpuamzanus
aTOMHbIX opOutaneil. Kpucramibl: aTOMHbIE, MOJEKYJSpPHbIE, HOHHbIE, METAJUIMYECKHUE.
Onementapnas sueiika. [lomumopdusm. ITlomumopdubie Momaubukammu. AIIOTPOIHUS.
N3omepus. ['omonorus. XuMUYECKHU CUHTES.

Pacuernbie 3amaum PacueTsl maccoBol JonM (Macchl) XUMHYECKOTO COCIUHEHUS B

CMECH.
Xumuueckne peakuum (34.) [omocennvie u ecemepoecenuvie peakyuu. CKopocmb

peakyuu, ee 3a8UCUMOCHb OM PA3TUUHBIX (PAKMOPO8: NPUPOObL Peasupyrouux 6euwecms,
KOHYEHmpayuu  peazupyrowux  eeuwjecme, memnepamypwvl, niowjaou  peaxyuoHHol
nogepxHocmu, Hamuyus —Kamaiusamopa. Poaw  kamanuzamopos 6 — npupooe  u
npomviunenHom  npouzgoocmee. Karanms. Dx30TepMHUYECKME U 3HIOTEPMHUUYECKHUE
peakuuu. Obpamumocms peakyuil. Xumuueckoe pasHogecue U e20 cMeujeHue noo
oeticmeuem pasiuyHblx Gakmopos (KOHYeHmpayus peaceHmos uiu npooyKmoe peaxyuu,
oagnenue, memnepamypa) Ois  CO30AHUSL  ONMUMAILHLIX — YCIOBUL  NPOMEKAHUs.
xumuueckux npoyeccos OKUCIUTEIIBHO — BOCCTAHOBUTENbHBIE peakiuu. Peaxiyn
pa3ioXKeHUs, COENWHEHUs, 3aMelieHus, obomeHa. TeruoBoil 3pdeKxT peakiuu. 3aKOH
['ecca. AkTuBUpOBaHHBIM KoMmIulekc. KuHeTnueckoe ypaBHeHHE peakuuu. VHrudburop.
Karanutnueckue peakunn. Xummdeckoe paBHoBecue. [Ipunnum Jle laremnse.
JIaGopaTopHble U mpakTHueckue paboTel M3ydeHue BIUSHUS pa3nuyHBbIX (HAKTOPOB Ha
CKOPOCTb peaKIuit

Pacuernblie 3agauu Pacuets! TemnoBoro s dexra peakium.
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Pacuetsl Macchl (0ObeMa, KOJMYECTBA BEIIECTBA) MPOJAYKTAa PEAKIUHU, €CIU OJIHO U3
BEILIECTB JIaHO B BHJE pacTBOpa C OINPEICICHHON MacCOBOM JOJEH pPacTBOPEHHOTO
BEILIECTBA.

PacrBopbl (54.)/{ucnepcuvie cucmemwvl. I'pyboaucriepcHble CHUCTEMBI (Cy3NEH3UH U

aMynbcun). llonamue o koanouoax (301u, eenu). Hcmuunvie pacmeopvl. AdpO307M.
Peaxyuu 6 pacmeopax snexmponumos. pH pacmeopa kax nokazamenv Kuciomuocmu
cpeovi. CrocoObl BBIPAXCHHSI KOHIIEHTPAIMM PAcTBOPOB. MousipHasi KOHIIEHTPAIUs
(MOJIIPHOCTB). DIEKTPOIUTHL. DNEKTpoJuTHYecKas nuccouuanus. CTeneHb TUCCOIUAIINH.
Koncranra mauccornmanuu. Peakiuy noHHOTO oOMeHa. [ MIposin3 opraHnv4ecKux BEIIeCTB.
Tuoponuz coneul. 3nauenue cudponuza 6 OUOTOSUYECKUX OOMEHHbIX NpPOYeccax.
OKxucnumenvHo-  80CCMAHOBUMENbHBIE — pPeaKyuu 6  Npupooe,  NPoOU3800CMBEHHBIX
npoyeccax U JHCU3HeOesmeNbHOCMU opeanHu3mos. OKUCIUMENTbHO-80CCIMAHOBUMEIbHbLE
CBOLICMBA NPOCMBIX BeUjeCms — Memallo8 2lasHbIX U NOOOUHBIX noO0cpynn (Meob,
JIcene3n) U HeMemannos: 8000podd, KUCIOpoOd, 2al02eH08, cepbvl, azoma, gocgopa,
yenepooa, KpemHusl.

JlaGoparopHbie U npakTuueckue padboTel OmnpesenieHne peakiuil cpebl YHUBEPCaTbHBIM
VHJIMKATOPOM.

I'mpopoinns conei.

[IpuroroBiieHre pacTBOPOB C 33JaHHON MOJISIPHOW KOHLICHTPALUEH.

Pacuernbie 3amaum Pacyetsl maccbl (0ObeMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB
pEaKInu, €CJIM OJHO U3 BEIECTB JJAaHO B U30BITKE (MMEET IPUMECH).

Pacuersr Macchl (0ObeMa, KOJMYECTBA BEIISCTBA) IMPOAYKTA PEAKIMH, €CIU OJIHO W3
BEIIECTB JIAHO B BHJIE pPacTBOpa C ONPEACICHHOW MacCOBOW JIOJIEM PACTBOPEHHOTO
BEIIECTBA.

daekrpoxumMunueckre peakuuu (44.) ['anbBaHWYECKUN DSJIEMEHT. DJEKTPOAbI. AHO/I.
Karon. Axkkymynstop. TOIUIMBHBIA 3lEMEHT. OJEKTPOXUMHS. PsAI  cTaHIapTHBIX
ANEKTPOAHBIX mNoTeHuuanoB. CranaaptHele ycnoBusA. CTaHIAapTHBIM  BOAOPOIHBIN
notreHuuan. Kopposus memannos: 6udvl KOppo3uu, CHOCOObl 3auumvl Memaiiog Om
KOppo3uu. JDIeKmpoauz pacmeopoé u pacniagos. Illpumenenue s1exmpoauza 8
NPOMBIUUIEHHOCMU.

PacuerHble 3a1aun

Pacuerbl mMaccoBoil wiM O0OBEMHOM MOJM BBIXOJA MPOAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

Heoprannueckas xumus (114.)

Metamabl  (64.) CrnocoObl TModydeHus MeTauioB. Jlerkue u  TSKENBIE METaJLIBI.
JlerkomiaBkhe W TYTOIUIABKME METaJUIbl. MeTaiumyeckue 3jeMeHThl A- u b- rpynm.
Menb. Ilunk. Tutan. Xpom. Kenezo. Huxkenb. Ilmatuna. Cmumasel. Jlermpyromue
nob6aku. Y€épueie metamibl. [[BetHble Meramibl. UyryH. Cranb. JlerupoBaHHBIE CTaH.
Okcuapl ¥ THAPOKCHUIBI METAIIJIOB.

JIaGoparopHbie U MpakTUyeckue padboThl PerieHne 3KCnepuMEeHTaNbHBIX 33/1a4 10 TeME «
Merauib»

Hemeranubl (S4.) Ilpocthie BemecTBa — HeMmeTawibl. Yriepona. Kpemnuid. A3or.
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®dochop. Kucnopon. Cepa. dtop. Xmop. Kucnornele oxcuabl. Kucnopoacoaepskaiiye
kucioTel. CepHasi kucioTa. A30THasg KUcioTa. BogopojHble COEIUHEHUS HEMETaJIOB.
I'eHeTnyeckasi CBA3b HEOPTAHMYECKUX U OPraHUYECKUX BEIIECTB.

JlaGopatopHbie U MpakTUYeCKue paboThl Pernienne 3KCIepUMEHTATBHBIX 33/1a4 10 TEME «
Hemertannbm

Xumus ¥ Ku3Hb (34.)

Hayunvie memoowvl nosnanus 6 xumuu. Hcmounuku xumuyeckou urgopmayuu. Ilouck
ungopmayuu N0 HA3BAHUAM,  UOEHMUUKaAmMopam,  CMPYKMYPHbIM  DOPpMYIAM.
Mooenuposanue xumuueckux npoyeccos8 u s61eHull, XUMUYECKULl AHAIU3 U CUHMe3 KaK
Memoobl HAYYHO20 NO3HAHUS. XUMHUUYECKasi MPOMBIIICHHOCTb. XUMHUECKask TEXHOJIOTHSI.

Xumusi u 300posve. Jlexapcmea, epmenmol, 8UMAMUHBL, 2OPMOHbL, MUHEPATbHbIE BOObL.
Ilpobnemvl, cesa3aHHbIE C NpUMeHeHueM JIeKAPCMBEeHHbIX npenapamos. Bpeowuvie
NpuBblYKU U hakmopwvl,  pazpyuiarnujue  300posve  (KypeHue,

ynompebieHue ankoeons, Hapkomauus). Payuonanvnoe numanue. Iluwegvie 0obasku.
OcHoebl nuwesol Xumuu.

Xumus 6 nosceonesHou sxnuznu. Mowwue u yucmawue cpeocmea. Cpeocmea 60pvobl
ObLIMOBLIMU  HACEKOMBIMU. peneileHmoyl, uncekmuyuovl. Cpeocmea IUYHOU 2ucueHvl U
kocmemuxu. Illpasuna 6Ge3onachoii padomuvl ¢ eOKUMU, 20PIOYUMU U MOKCUYHBIMU
gewjecmsamu, cpeocmeamu ObImoBou XUMUU.

Xumus u cenvckoe xossiicmeo. Munepanohvie u opeanudeckue yooopenus. Cpedcmesa
3auumol pacmeHull.

Xumusi u anepeemuka. Ilpupoonvie ucmoynuku y2neeo000po0os. Ilpupoounviil u nonymmwiil
HeghmaAHoU 2a3vl, ux cocmagé u ucnoavzoganue. Cocmagé nmepmu u ee nepepabomka.
Hegmenpooykmul. Oxmanosoe uucino oOensuna. Oxpana oxpyxcaroweu cpeovbl npu
Hegpmenepepabomke U MPAHCNOPMUPOBKe  Hepmenpooykmos. Anbmepuamuenvie
UCMOYHUKU DHEPIUU.

Xumusi 6 cmpoumenvcmee. Otnenounble Marepuanbl. [lemenm. bBemon. [loobop
ONMUMAILHLIX CIMPOUMENbHBIX MAMEPUANO8 8 NPAKMUYECKOU 0esmelbHOCMU Yelo6eKd.

Xumus u sxonozusi. Xumuyeckoe 3azpsisHeHue OKpyicaroujeti cpeovl U e20 NoCie0CmeuUs.
Oxpana eudpocgepwvi, nougvl, ammocgepol, Gropvl u Gaynol o0m XUMULECKOSO
3azpazHeHus. be30TX0IHOE MPOU3BOIACTBO.

XHUMHUKO-TEXHOJIOTUUECKUE TIPUHIIUIBI MPOMBIILIIEHHOTO TOJIY4YeHUsl MeTauioB. YepHas
Metamutyprus. IIpomsBonacTtBo uyryHa. JlomenHas neub. Arnomepauus. IIpon3BoacTBo
cranu. KucinopoHbelii KOH BepTep.

PacuerHble 3a1aun

Pacuetbl 00beMHBIX OTHOIIIEHUI Ta30B NMPU XUMUYECKUX peakiusax. Pezepn 1u.

Hcnonb3oBanue pesepBa y4eOHOI0 BpeMEHH C apryMeHTanmei:

B aBTOpckoil mporpamme npeaycMOTPEH pe3epB yuyeOHOro BpeMEHHUB o0Obeme 1
qyaca, KOTOpbIE MCIOJB3YIOTCS Ha WTOTOBOE IMOBTOPEHUE M NPOEKTHYIO NIEATEIbHOCTH U
IIPEACTABIIEHBI B TEMAaTHYECKOM IutaHupoBannu u KTII.
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11 xnacc
PesepBroe Bpems (1 yac) HCIIONIB3YETCS CICAYIOUMM 00pa3oM:
1 gac - 'ToroBoe MOBTOpPEHHE U MTPOCKTHAS IEATEILHOCTD 10 TEME « XUMUYECKUE PEaKIIHH

IlepeyeHb 1a00PAaTOPHBIX U MPAKTHYECKUX PadoT

JlaGopaTopHbie ONBITHI

11 kaace
Ne 1 M3yueHue BIUSHUS pa3IUuHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX pPEaKIIUN
Ne 20npezneneHue peakiu cpeibl YHUBEPCaTbHBIM HHIUKATOPOM
Ne 3 I'unponus conen
IIpakTnueckass padbora Ne 1 IlpuroroBneHue pacTBOpPOB € 3aJJaHHOM MOJISIPHOM
KOHIICHTPaLNEN.
IIpakTnyeckass padora Ne2PemieHue OSKCHEPUMEHTAIBHBIX — 3ala4 IO TEME
«Metauibm
IIpakTuyeckas padora NedPemeHne OSKCIEPUMEHTANBHBIX — 33a4 [0 TEME
«Hemeramnsny

IlepeyeHb KOHTPOJIBHBIX padoT

11 kanace
KonTtpoabHas padora Nel no teme «BaxHelme XuMUYECKUE TTIOHATUS U 3aKOHBI.
Crpoenue BemiecTBa. XUMUYECKHUE PEAKIIUN»
KonTpoabHasi padora Ne2 o teMe « TeopeTruueckrie OCHOBbI XUMUM

KonTpoabHasi padora Ne3 o teMe «Heoprannueckass XuMusi»
Tunel pacyeTHbIX 321a4:

Haxoxxnenue momnekyisipHOH (OpMyJIbl OPraHUYECKOTO BEIIECTBA 1O €ro IUIOTHOCTU U
MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIMX B €r0 COCTaB, UJIU MO MPOAYKTaM CrOpPaHUs.
PacueTtbl MaccoBo# 10U (MAcChl) XUMUUECKOTO COCTMHEHUSI B CMECH.

Pacuetst mMacchl (0ObeMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIM OJHO U3
BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH ).

Pacuerbl mMaccoBoil wiM 0OBEMHOM MOJIM BBIXOJAA TMPOAYKTa PEAKIIMU OT TEOPETHUYECKU
BO3MOKHOTO.

Pacuets! TenioBoro a¢gexra peakiuu.

PacueTsl 00beMHBIX OTHOIIIEHUH Ta30B MPU XUMUUECKHUX PEAKITUIX.

Pacuetst Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIH OIHO U3
BEIIECTB JAHO B BHJE pPACTBOpPA C ONPEACICHHOW MAacCOBOM J0JIEM pPacTBOPEHHOTO
BEILIECTBA.
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HanpasJ/ieHusi IPOEKTHOM AeATEJILHOCTH 00y4AI0IINXCS

B Xxome peanuzanuu HacTosIIEW NPOrpaMMbl MPUMEHSIOTCS TaKWe BHJIbI
npoekToB (o mpeobiafaromeMy BUAY JACATEIBHOCTH), Kak: HH(POPMAIMOHHBIN,
HCCIIEOBATEIbCKHMN.

IIpumepHbIe TEMBI IPOCKTOB:

1. AHTUOMOTHKH — MOIITHOE OPY’KHE.
2.benku — ocHOBa KU3HU
3.buonornyueckre 9achl, WM KaK MPOKHUTH JTOJITO.
4 BiustHUE COBPEMEHHBIX MOIOIIUX CPEACTB Ha JKU3HECTIOCOOHOCTh Pa3HBIX THIIOB BOJIOC.
5.BiusiHMEe CIUPTHBIX HATUTKOB HA JICHATYPAIUIO OEIKOB.
6.['urneHnyeckre U KOCMETHYECKUE CPEJICTRA.
7. JlepuruT 371eMEHTOB U BHEIITHOCTb.
8.3HaueHne OMOTOTUMEPOB B METUIIMHE.
9.Mcnonp30BaHNEe HEOPTAHUYECKUX (M OPTaHUYECKUX) BEIIECTB B BOGHHOM JIETIE.
10.MccnenoBanue nporecca pa3iokeHust HeKOTOpbIX nmoiaumepoB. 11.MccnenoBanue
MIPOIIECCOB TEPMUUECKOTO PA3JIOKEHHUS KOJUIOUIHBIX PACTBOPOB OKCHIOB XKEJe3a.
12.MccnenoBanne XMMHUYECKOTO COCTaBa B COBPEMEHHBIX MOHeTax. 13.KauecTBeHHOE
OTIpEICIICHNE BEIIECTB B COCTaBE Pa3HBIX BUAOB MOpOKeHHOTo. 14.KBaHTOBO-
XUMHYECKHE PACUEThl CTPYKTYP OPTaHUYECKUX KPUCTAIIIOB.
15.KucnotHele ocaiku: UX IPUPOJA U TOCIIEICTBHUS.
16.JIekapcTBEHHBIE pACTEHUA KaK albTepHATHBA (hapMaIleBTUUECKUM TIperapaTam.
17.0prannyeckue ynoopeHus.
18.I1nacTuKOBBIC OKHO. 3a M POTHB.
19.T1oBbIeHUE TPOAYKTUBHOCTH KUBOTHBIX C IIOMOIIBIO CTUMYJISITOPOB
pocTa, CrenuanTbHbIX KOPMOBBIX 100aBOK.
20.ITpupoaHbIC HCTOYHHUKY YTJICBOIOPOOB U MEPCIIECKTHBEI
pa3Butus HedrenepepadaThIBaIOUIEH MTPOMBIILIIEHHOCTH.
21.ITpoTUBOBUPYCHBIEC CPEICTBA.
22 .DepMEeHTHI M UX UCTIOJIb30BaHKE B OBITY M Ha MPOU3BOICTBE.
23.YeM 3ameHnM HE(PTH?
24.3komorus 1oMma.
25.291eKTpou3.
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TemaTuueckoe IJIAHUPOBaHME
Ne Tema ypoxka DJIeMeHThI YYI O6opya | Jdara
ypoka cojiep:kaHusl OBaHHUeE
ILnan
Tema 1. BaxkHeiimne xuMmuyecKkue MOHATHSA U 3aK0HBI (4 yaca)

1. CrpocHue 3HaTh OCHOBHBIC KowmmbroTep,
AToM. XuMUYeCKUI aTtoma. Anpo XUMHYECKUE MYJIbTUME IUMHBIN
aneMeHT. M30ToIBI. (mpoToHBI, TIOHSTHSL: MPOEKTOP

HEUTPOHBI) U BEIECTBO,

JJIEKTPOHBI. XUMHUYECKUH

Uzotomnsl. 3IIEMEHT, aTOM,

Cocras MOJIEKYJIa,

ATOMHBIX SIAEP OTHOCUTEIbHAS
aToMHasi u
MOJIEKYJIsIpHasT
Macchl, HOH,
W30TOIIBI; YMETh
OTIPENIeNIATh  3aps]
HOHA

2. | 3aKOH COXpaHEHUS MacChl 1 | 3aKOH YMeTh NPUMEHSTh Kowmmerotep,

SHEPIUM B XUMUH COXpaHEeHusl 3aKOH COXpaHEHUsI MyJIbTHMEIHHHbIH
Macchl BELIECTB. | MAcChl BELIECTBA TIPOCKTOP
3aKkoH
COXpaHEHUs 1
MpeBpaIeHHUSI.
Jedext macchr

3. | Ilepnoanyeckuii 3aK0H. Crpykrypa I1.C. | 3HaTb OCHOBHBIE Kowmrsrotep,
PacripejiesieHue 3JIEKTPOHOB | [JIABHBIE U XUMHUYECKHE MyJIbTHMEIHHHbIH
B aTOMax 3J€MEHTOB MaJIbIX | MOOOYHEIE TIOHSITHSL: HpOCKTOp
1 OOJIBIINX IEPUOIOB. MOJTPYIIIIH, NEePEeXoAHbIC

MaJble U DIIEMEHTHI.

Oosnbire YMeThb onpenensTh
MIEPUOJIBL. MaKCHUMaJIbHOE
Opb6urans, s-, P- | YUCIO FNEKTPOHOB

, d-opbuTainm, Ha ypoBHe (cJ1oe) mo
sHepreTuueckue | popmye,
[IOJTlypOBHH, XapaKTepU30BaTh
CITIVH, TOPSIJIOK 3aITOTHEHHS
criapuBaHue AIIEKTPOHAMU
3JIEKTPOHOB MOJYpOBHEH B

aToMax XUMHYECKUX
aneMeHToB ¢ Nel o
Ne38, 3anmmcheIBaTh UX
AJIEKTPOHHEIE
dbopMyIbl 1
rpauIecKue CXEMEI.
VMeTs 1aBaTh
XapaKTEPUCTHKY
XHUMHYECKHAX
3JIEMEHTOB TI0
MOJIOKEHHIO B
MEePUOUYECKON
CHUCTEME U CTPOCHHIO
aTtoMa.
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BanerTHOCTh U BaJIeHTHBIE

BO3MOKHOCTH aTOMOB

KonTpoabnasi paéora

Nel o Teme
«Baxueiimue

XHUMHWYECCKHEC ITOHATHA U

3akoHbl. CTpoeHue
BELIECTBA.

Xumudeckue PECaKIumn»

Banentusie
BO3MOHOCTH.
CB0OOIHBIE
opOuTaNH,
HN3menenus
aTOMHOTO
paamyca, gucina
SHEPTeTUYECKUX
YPOBHEH, yucCIIa
BAJICHTHBIX
JJICKTPOHOB B
nepuoiax u
rpynmax [ICXD

3HaTH BaJCHTHBIC
BO3MOXKHOCTH
aTOMOB DJIEMEHTOB 2
MaJoro nepuosa,
YMETh OOBSCHATH
MPUYUHY UX BBICIICH
BaneutHocTH (V).
YMers onpenensiTh
BaJICHTHOCTb
3JIEMEHTOB MPHU
00pa30BaHUH XUM.
CBSI3U IO JOHOPHO-
aKIIETITOPHOMY H
oOMeHHOMY
MEXaHUu3My. YMeThb
COCTaBJIATh
rpaduyaeckue cxembl
CTPOCHHS BHEIITHUX
3JIEKTPOHHBIX CIIOEB
aTOMOB,
MTOKA3bIBAIOIIHE
BaJICHTHBIC
BO3MOXKHOCTH
HEKOTOPBIX aTOMOB
XHMM. DJIEMEHTOB B
BO30YXJIEHHOM U
HEBO30YXIEHHOM
COCTOSIHUM Y MeTh
XapaKTepU30BaTh
W3MEHEHHUE PaJInyCOB
aTOMOB XHM.
AJIEMEHTOB T10
rpymmnam u
eproaam,
OOBSCHATH MPUIHHBI
ATUX U3MEHECHUH, UX
BIUSTHUE Ha
BaJICHTHOCTbH U 0-B
CBOMCTBa aTOMOB.

KommnbroTep,
MYJIBTUMEAUHHBIN
IIPOEKTOP

OCHOBHBIE BUIEI
XUMHYECKOH CBSI3H.

KoBanenTHas
CBSI3b, €€
Ppa3HOBUIHOCTH
nu

MEXaHU3M
o0pa3oBaHHS

3HaTh omnpeseicHue
XHM. CBSI3H, BUJIBI
XHM. CBSI3H,
MEXaHU3MBI HX
o0Opa3oBaHwsl.

YMeTh onpenensiTs
BHUJI XMM. CBSI3H B
MPOCTBIX U CIOKHBIX
BEIIIECTRAX,
COCTABIIATH CXEMBI
o0pa3oBaHus
BEIIIECTB C
Pa3INYHBIMU BHJIAMU
CBSI3U

YMeTh 00BACHATH
MEXaHU3M
o0pa3oBaHus
JIOHOPHO-

KommnsroTep,
MYJIBTUMETUHHBIN
MIPOEKTOP
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aKIENTOPHOM,
KOBAJICHTHOM CBSI3U,
0COOEHHOCTH
BOJIOPOJIHOM CBSI3U.

CtpoeHue KpuCTaIIOB. BemectBa 3HaTh pa3nuyHbIe [IpesenTanus.
Kpucramnmaeckre pemeTkn. | MOIEKYISIPHOTO | (hOpMBI MOJIEKY, OOpa3Iisl BemecTB
u onpejeeHue C paszIM4YHON
HEMOJIEKYJIIPHO | BEILIECTB KpUCTAJUTMYECKOU
T'O CTPOCHHL.. MTOCTOSTHHOTO U PEIIeTKOM.
Kpucramiudeck | mepeMeHHOTo KommnbroTep,
ue u aMop(HBIe | cOCTaBa, pa3NU4HbIe | MYJIbTUMEIUNHBIN
BELIECTBA. BUIBI MIPOEKTOP
Tunst KPUCTAIDTHYECKUX
KPHUCTAJUIMYECK | PELIETOK.
UX PeuIeToK
(aTomHas,
MOJIEKYJISIpHas,
HWOHHAS U
MeTaJUTHIecKast)
3aKOHOMEPHOCT
b CBOICTB
BEIIECTB OT
THUIIOB
KPUCTAJTHYECK
Ol peneTKu.
Knaccuduxarms OBP. Nmets KommsroTep,
XUMHYECKUX PEAKIIUH. TIPEJICTABIIEHHE O MyJIbTHME I HbIH
OKHUCIUTENBHO- XUM-0#1 popme TIPOCKTOP
BOCCTaHOBHUTEIbHBIE JIBUKEHHS] MATEPUU.
peaxkuuu 3HaTh CYITHOCTH
TemnoBoii 3 ekt 3K30- 1 XMM-# peakin, Kowmmblotep,
XUMHYECKHUX PeaKInit SHIOTEPMUYECK | 3aKOH COXPaHEHUS MyJIBTHMCIUAHBI
W€ pEaKUH. MAaccChl U DHEPIUH, HIPOCKTOP
€ro 3Ha4YeHHE.
3HaTh MPU3HAKU
KJIACCU(PUKAITIH
XUM-X pEaKIHi.
YmeTb
KJIACCU(UITUPOBATH
MPEIOKEHHBIE XUM-
€ peakuuy uin
CaMUM MPUBOIUTH
MPUMEPHI Ha pa3HbIC
THIIBI PEAKIUI
CKOpOCTh XHMHYECKUX CkopocTh YMeTh 00BSICHATH Komnetorep,
peaxuuit Karanus XUMUYECKUX MEXaHU3MbI pEAKIMi | MyIbTHMEIMHHbIH
Jlabopamopuwiii onvim peaxumi. Ha npumepe opr-x u | HPOCKTOp
No Iy H3yuenue enusmus AKTHUBHUPOBAaHH | HEOpPTaH-X BEIIECTB.

PA3UYHBIX (PAKMOPos Ha
CKOPOCMb XUMUYECKUX
pearyuily

BIM KOMILICKC.
3akoH
JIEUCTBYIOLINX
Macc.

YmMmers pemats
3aJla4M Ha TETJIOBOH
a¢dexr.

3HATh TIOHATHE
CKOPOCTH JUIsI
TOMOIE€HHOU U
reTepOreHHOU
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peaKIui.

3HaTh (hakTopsl,
BIUSIONINE HA
CKOPOCTH PEaKIuu
(mpupona
pearupyronmx
BEIIECTB,
KOHIICHTpAIHS,
oAb
COTPUKOCHOBEHMUS,
TeMIieparypa)
YMeTh OOBICHSTH
JIEUCTBHE KaXKJIOTO
¢akropa,
BJIMAIOLIETO HA
CKOPOCTh peaKiuu
Ha TIpUMepax.

10.| XumMuueckoe paBHOBECHE H XuMH4eckoe Kommnsrotep,
CIOCOOBI €ro CMEICHUS paBHOBeCHE. MYJIbTUMEIHAHBIN
Kourtpoabsnas padora Hpuauwm Jle TpOCKTOp
Ne2 o reme latenbe
«TeopeTnueckre OCHOBBI
XUMUAMN»
11.| JucnepcHbie CUCTEMBI U HucnepcHbie 3HaTh TOHSTHE Kommsrotep,
pactBopsl. CriocoObt cucteMbl.PacTBo | «aucnepcHas MYJIbTUME M HBI
BBIpaXEHHSI KOHIIEHTPAIIH juse CHUCTEMa» HPOCKTOP
pacTBOpoB. [Ipaxmuueckas I'pyGoaucriepcH | YMeTsb
paboma Nel bI€ CHCTEMBI. XapaKTepU30BaTh
«lIpucomosnenue pacmeopos | Komnonaaeie CBOICTBA Pa3IMUHBIX
C 3a0aHHOU MOJAPHOU pacTBOPBL.ASPO | BHJIOB JUCTIEPCHBIX
KOHYyeHmpayuey 30J1H. CUCTEM, yKa3bIBaTh
MIPUYUHY
KOaryJsiiun
KOJUTOUJIOB U
3HAYeHHE ITOTO
SIBIICHUSI.
12.| DnexTponuTHyecKas OnexTponutude | YMETh Kommerotep,
Jucconyanus. CcKas OOBSICHATB,I0YEMY MyJIbTUME U HHbIH
JMCCOLUAITHS. pacTBOpHI BemecTB ¢ | POCKTOP
CuibHBIE U WOHHOU U
ciadbie KOBaJICHTHOM
3JIEKTPOJIUTHL. MOJISIPHOM CBSI3bSI
MPOBOJST
3JIEKTPUUECKUHN TOK.
13.| Bomopoansrii mokasarensb. Bonopoansiit YMeTb onpenensiTh Kommnsrotep,
JlaboparopHsrii oreIT Ne2 moKasareJib Ph cpenpi ¢ MYJIETUME/[HIHBIH
«OmnpeneneHue peakImm (pH). TTOMOIIIBIO HpOCKTOp
Cpelbl YHUBEPCaJIbHBIM BOJOPOIHOTO
WHJIHKATOPOM)) MoKa3areJst
14.| Peakunu WOHHOTO OOMEHA Peaxmum Ymetb 00bsicHATh ¢ | Kommbrorep,
HOHHOTO nosunuii TDJ] MYJIbTHMEHHHbIH
oOMeHa CYLIHOCTb HpOEKTOp
XUMHYECKAX
peaKIui,
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MPOTEKAIOINX B
BOJHOM cpejie.

15.| T'maponm3 opraHmyecKux 1 I'mapomms 3HaTh CYITHOCTH Kowmmsrotep,
HEOPraHUYECKUX HEOPraHWYECKH | THUAPOIIN3A. MYJIbTHMEAHHHbIH
COEJMHEHU X (coneil) u YMeTh COCTaBIATh TIIPOCKTOP
OpraHUYECKUX YpaBHEHHUS peaKiui
(CMOXKHBIX THAPOIN3A.
3(hupos,
yTJIEBOJOB,
OCIIKOB)
16.| O6o6maromHii ypok Kowmmsrotep,
MYJIbTUMEIUUHBIA
POEKTOP
17.| Xumudeckre UCTOYHUKH lanpBannveckn | YMeTh OOBSICHUTH KommsioTep,
TOKa. Ps1 cTaHAapTHBIX 51 MPUHIHI PaOOTHI MYJIbTUME IUMHBIN
AIIEKTPOIHBIX MOTEHIIMATIOB | AIIEMEHT.DIEKTP | TalbBAHUIECKOTO MIPOEKTOP
OJIEI. nJIeMEHTA. 3HaTh, Kak
Anon.Katon. Ak | ycrpoen
KyMYJIATOP.TOI | CTaHAApPTHBIN
UBHBIN BOJOPOJHBIN
3JIEMEHT.DJEKTp | 3IEKTPoA. YMETh
oxumus. Psn TMOJIB30BAThCS PAIOM
CTaHJIAPTHBIX CTaHapPTHBIX
ANEKTPOTHBIX BOJIOPOIHBIX
MIOTEHLIUAJIOB. MOTEHIL[MAJIOB.
CrannapTHble
YCIIOBHSL.
CrannapTHBIN
BOJIOPOJIHBIN
AIEKTPO/I.
18.| Koppo3us metannos u ee Koppo3zus. 3HaTh OTINYHNSA PacTtBopsI B-B.
NpERYIPEKICHUE Xumuueckas XUMUYYECKOU Merauis! .
KOppo3us, KOPpPO3UH OT KommbroTep,
ANEKTPOXUMUYE | DIEKTPOXUMUYECKOH. | MYIbTHUMEIUIHBIN
CKasi KOppo3us. | 3HaTh CIIOCOOBI MIPOEKTOP
Crioco0Obr 3alIUTHI
3aIUTHI. MET.H3/IeTHil OT
KOPpO3UH.
19.| DaekTponus DIeKTpon3 3HaTh, KaKue [Tpubop ans
MIPOLIECCHI 3IIEKTPOJIN3A, P-PHI.
MPOUCXOSAT Ha Kommerorep,
KaToJIe U aHOJE TIpU MYJIbTUMEAUNHBIN
ANIEKTPOITN3E MIPOEKTOP
pacIiaBoB
pacTBOPOB COJIEH.
YMETh COCTaBIATH
CyMMapHbIe
YpaBHEHHUS peaKkiui
JJIEKTPOITU3A.
20.| OO6mas xapaKTepUCTHKA MerTansbl. YMeTh naBath ITepuoanueckas
METaJJIOB [onoxenne XapaKTePUCTUKY CUCTEMA.
metamoB B I[IC | xuMuueckux Kommexus
DONEeKTPOXUMHUYE | HIEMEHTOB — METaJIJIOB.
CKHH psilt MeTauioB (s-, p-,d- Komnsrotep,
HaIpspKeHU N 3IIEMEHTOB) TIO MYJIBTUMEAUHHBIN
METaJJIOB. TTOJIO’KEHUIO B MIPOEKTOP

MEepUOIU-4ECKON

40




CHCTEME U CTPOCHUIO
aTOMOB.

3HaTh CTpOCHHE,
CBOIiCTBa, CITIOCOOBI
MOJTyYEHUS U
MPUMEHCHUE
MIPOCTHIX BEIIECTB
METaJUIOB.

YMeTh J0Ka3bIBaTh
XHMHYECKHE
CBOMCTBA METAJJIOB,
3aIUCHIBATh
YpaBHEHUS peaKUui
B MOIIEKYIIIPHOM U

OKHUCIJIUTENBHO-
BOCCTaHOBUTEIHEHOM
BHUJIE.
21.| O030p METATUTHYECKUX Mertamist A- YMeTs Kowmmsrotep,
9JIEMEHTOB A-TpyIII rpyIm XapaKTepU30BaTh MyJIbTUMETUHHbIH
XHMHYECKHE TIPOCKTOP
CBOICTBA METAJIJIOB
IA-1A rpynn u
ANMIOMUHMUS,
COCTaBIISITh
COOTBETCTBYIOLIHE
YpaBHEHUS peakiui
22.| O0muii 0630p YmeTh Kommstotep,
METAIUINYECKUX DJIEMEHTOB XapaKTepu30BaTh MyJIbTHME I HbIH
B-rpynn XUMHYECKUE HpOCKTOP
CBOICTBa METAJLIOB
b- rpynm ,
COCTaBIISATh
COOTBETCTBYIOLIHE
YpaBHEHUS peakiui
23.| CruiaBel METAJIOB Cmnassl.JIernpy | YMmers npeackasars | Komtexnus
forue 100aBKH. | CBOMCTBa CIIaBa, CILTaBOB.
UepHsie 3Has €ro CocTaB Komnsiotep,
MeTasl. L{BeTH MYJIBTUMETUAHBIN
ble METaJIJIBL. MIPOEKTOP
Uyryn.Crainb.
24.| OKCHJIBI U TUIPOKCHUIBI Oxkcunpl.I'uapok | 3HaTh BaKHEHIINE [Tepuonuueckas
METaJJIOB CHIBL CTETIIEHW OKUCJIEHUS | cCHCTeMa
MeH, KeJe3a, XpoMa
B X COEJIMHEHHSAX
(okcumax,
THIPOKCHIAX,
KHCIIOTaxX
25.| lpaxmuueckas paboma Ne2 PeaktuBbl
«Pewenue COTI'JIaCHO
IKCNEPUMEHMATLHBIX 3A0aY WHCTPYKITUH.
no meme «Memannwi»» KomnsroTep,
MYJIBTUMEAUHHBIN
MIPOEKTOP
26.| O030p HEMETAJLIOB. Hemeransl u YmeTnb 1aBath Kowmmsrotep,
CBolicTBa ¥ IPUMEHEHHUE uxX (U3HYECKUE | XapaKTEPUCTHKY MYJIbTHMEHHHbIH
BaXHEHUIIINX HEMETAJUIOB CBOHCTBA. XHM. 3JIEMEHTOB TIPOCKTOP
CrpoeHne HEMETAaJUIOB 10
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aTOMOB
HCMCTAJIIIOB.

MTOJIO’KEHUIO B
MEPUOIUYECKON
CHCTEME U CTPOCHHIO
aTOMOB

27.

OO0mast xapakTepHCTHKA
OKCHJIOB HEMETAJIIOB
KUCIIOPOA0COCPKAIINX
KHUCJIOT

3HaTh
KJIACCU(PUKAIUIO
OKCHJIOB, IX COCTaB,
CTpOEHHUE, CBOMCTRA,
MIPUMECHEHHUE.

YMeTh COCTaBIATh
(hOpMyITBI OKCHIOB
XHUM. 3JIEMEHTOB —
HemeramioB [—IV
MIEPUOIOB
MEPUOJUYECKON
CHCTEMBHI,
OTIpEACTIATh B HAX
THII CBSI3H, THII
KPUCTAJUIMYECKON
pEeLIETKY,
MpeJICKa3aTh UCXOMIS
13 3TOr0 (PU3UYECKUEC
Y XUMHYECKUE
CBOICTBa OKCUJOB.
YMeTh 3anuchiBaTh
YpaBHEHUS peakiuii,
JTOKA3bIBAIOIIAE XHM.
CBOIICTBa OKCHIOB
HEMETAaJUIOB B
MOJIEKYJISIPHOM,
MOHHOM H
OKUCITUTEIIBHO-
BOCCTaHOBUTEIHHOM
BUJIE.

Kowmmelotep,
MYJIbTUMEIUNHBIN
MIPOEKTOP

28.

OxucnuTenbHbIE CBOMCTBA
A30THOM U CEPHOU KHUCIIOT.
Bonopoansie coeiuHeHNs
HEMETAJUIOB

Knaccuduxarms
HEOPTraHUYIECKU
X COCIUHCHMI.
XuMH4ueckue
CBOMCTBA
OCHOBHBIX
KJIACCOB
XAMHYECKUX
COCIUHCHMI.

YMeTh COCTABISITH
YpaBHEHUS peakiuii,
XapaKTePU3YIOIIHUX
OKUCITUTENbHBIC
CBOICTBa a30THOM U
CEpHOM KHUCIJIOT

A30THas u cepHas
KHUCJIOTBL.
Meraisl .
KommbroTep,
MYJIbTUMEAUNHBIN
MPOEKTOP

29.

Ipaxmuuecxas paboma Ne3
«Pewenue
IKCNEPUMEHMATIbHBIX 3A0aY
no meme «Hememannviny

PeaktuBbl
COrJacHo
WHCTPYKIUH.
KommnbroTep,
MYJIBTUMETUHHBIN
MIPOEKTOP

30.

I'enernueckas cBsI3b
HEOPTaHUIECKUX U
OpPTraHUYECKUX BEIIECCTB.
O06o061enne

YMeTh NOKa3bIBaTh
B3aMMOCBSI3b
HEOPTaHUYECKUX U
OpTraHUICCKUX
COCITUHCHUH,
COCTaBJIATh
YpaBHEHUS
XHUMHYECKHUX

KommnbroTep,
MYJIbTUMEIUTHBIN
MIPOEKTOP
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peaxkiun
31.| Koumponsnas paoma Ne3 [Tepuonuueckas
no meme «Heopzanuueckasn cucrema.
XUMua» Taobmuma
PacTBOPUMOCTH
Tema 8. Xumus u :ku3eb ( 3 yaca)
32.| XyuMus B IPOMBIIUICHHOCTH. | XHUMUYeCKas YMeTh 00BSICHUTD Kowmmsrotep,
IIpuHUUITBI TPOMBIIITIEHHOTO | MPOMBIIUIEHHOC | HAy4YHbIE PUHLUIIBI MYJIbTHME M HbIH
MPOM3BOJICTBA Th.XMMHUYECKasl | MPOU3BOJCTBA HA TIPOCKTOP
TEXHOJIOTHS. npumepe
IIPOU3BOJCTBA
CEpHON KUCJIOTBHI.
33.| X¥MHUKO-TEXHOJIOTHYECKHE UYepnas 3HaTh, Kakue Kowmmplotep,
MPUHIUIBI IPOMBIIUIEHHOTO | METALTyprus.Jl | mpuHUUIIEI MYJIbTUMEHHHBIH
MONYYCHUS OMEHHasI XUMHAYECKOTO HpOCKTOp
metasuioB.[Ipon3BoacTBO nevb.ArioMepa | MPOU3BOJCTBA
YyTryHa ¥ CTallu. st WCTIONB3YIOTCS TPH
Kucnoponusriit MOJIyYCHHUH YyTyHa.
KOHBEPTEP. YMeTb COCTaBIATH
bezorxoanoe Y XP, npoTekaroimmx
MIPOM3BOJCTBO. | IPH MOJYyYEHUH
YYr'yHa U CTaJH.
34.| Xumus B ObITy. XUMHUUEcKast | DKOJNOTMUYECKHd | 3HATh MpaBHia Kowmmplotep,
MPOMBIIUIEHHOCTD 1 monuTopunr.Ilp | 6e3omacHoi paGoThl | MY/IBTHMEIHHHDIH
OKpYIKaroIas cpenia e/IeIbHO CO Cpe/icTBaMHU HpOCKTOp
JOIyCTHMBbIE OBITOBOM XMMHH.
KOHIIGHTpau | YMeTb OOBSICHATH
PUIUHBI
XUMHAYECKOTO
3arpsi3HEHHS
BO3/1yXa, BOJIOEMOB H
M0YB

Uroro: 34 yaca, KOHTPOIBHBIX PA0OT-3, MPAKTHIECKUX paOOT-2, TAOOPATOPHBIX OITBITOB - 2

COI''TACOBAHO

HpOTOKOH 3accaaHus METOJUYCCKOTO
O6’bCI[I/IHCHI/ISI qu/ITeneﬁ €CTCCTBCHHO-
MaATEMAaTHYCCKOro NuKJia

COI''TACOBAHO

3amecTuTens aupeKkropa no YP

CurnukoBa T. C.

MBOY-COIL Ne 17
or _ 31.08.2023 roma Ne 1

Bausn P. C.

noanuck pykosogurenst MO ©.1.0.

IIOAITHNCH

31.08. 2023 rona
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