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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHET'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATHBI

B coOoTBeTCTBMM € CHCTEMHO-ACATEILHOCTHBIM MOJIXOJOM B CTPYKTYpe JHYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpeaMeTa «XHMHUS» Ha YPOBHE CpeaHero ooOmiero oOpa3zoBaHUA
BBIJICJICHBI CIICAYIONINE COCTABIIIONINE: OCO3ZHAHUE O0YUYAIOIMIMMHUCS POCCUHCKON TPaskIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPENEIICHUIO;
HaIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBATHCSI MPUHSATHIMH B OOIIECTBE MpaBHJIAMH M HOPMaMH TIOBEICHUS; HAIWYHE
MIPABOCO3HAHUS, SKOJIOTUYECKOHN KYJIBTYpBI, CIIOCOOHOCTh CTAaBUTh LIEIH U CTPOUTH KU3HCHHBIC
TIJIaHBL.

JIM9HOCTHBIE Pe3ybTaThl OCBOCHUS TpeAMeTa «XUMHs» OTPakaloT CPOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON M MPAKTHYECKON NESTETFHOCTH 00YUYaIOMIMXCS B MPOIIECCE pealn3aliuu
00pazoBaTeIbHON AEATEIBHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS TpeaAMeTa «XUMHs» OTpakaloT CPOPMHUPOBAHHOCTH
OTIbITA TTO3HABATEILHON M MPAKTHYECKON EATETHLHOCTH 00yUYarOIIUXCsl B MPOLIECCE PeaTH3aiuu
00pa3oBaTeIbHOM JICATEIILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOr0 BOCIIUTAHMSA

OCO3HAHMS O0YYAIOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB M 00sS3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPaBOIOPSIKY;

NPEJCTAaBICHNUSA O COLMAIBHBIX HOpPMax M IMpaBHIaX MEXKJIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESTEIBHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATENBHBIX 33124, BEITOJTHEHUN XUMHUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh ¥ MMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTYMEHTBI JPYTHX
MIPH aHAJTM3E Pa3IMYHBIX BHIOB YYCOHOH JIESTEIHLHOCTH,

2) IaTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHWS K HMCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYeCTBEHHOMU
XHMUHU;

YB@KEHHsI K IpOIECcCy TBOpYECTBA B OOJIACTH TEOPHHM U MPAKTHYECKOTO MPUIIOKCHUS
XMMHH, OCO3HAHHS TOTrO, YTO JaHHBIE HAYKH €CTh pPE3yJIbTaT IUTEIbHBIX HAOIOICHHIA,
KPOITOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPY/Ia YYEHBIX U IPAKTUKOB;

UHTEpeca M I[O03HABATEIbHBIX MOTHBOB B TIIOJyYEHHMM U MOCIEIYIOIIEM aHalu3e
nH(POpPMALIUU O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOMN OTECUECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STHUECKOI'0 IOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAallUH, CBSI3aHHbBIE C XUMUYECKUMHU SIBIICHUSIMH, U IPUHIMATh
OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBaTh CBOE IOBEJICHHE W TIOCTYNKA CBOMX TOBapUIICH C IO3UIHIHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHUS MTOCIEICTBUI MMOCTYIIKOB;

4) hopMupOBaHNS KYJIbTYPHI 310POBbI:

MOHUMAaHMs IIEHHOCTEH 370pOBOro M 0Oe30MmacHOro oOpasa KH3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

coOIo/IeHns MpaBWJl 0€30MacHOTO OOpaleHus ¢ BEIIeCTBaMH B OBITY, TMOBCEAHEBHOM
KHU3HH, B TPYIOBOU JCATEILHOCTH;

MOHUMAHMsI I[IEHHOCTH TPaBUJ WHAMBHAYAIBHOTO M KOJUICKTUBHOTO 0€30MacHOro
MOBENICHHSI B CUTYAIMX, YTPOXKAIOMINX 3/I0POBBIO M )KU3HH JIFOICH;

OCO3HAHMS TOCIEACTBUI W HENPHATHS BPEIHBIX NPUBBIUCK (YHMOTPEOJICHUS AIKOTOJIA,
HapKOTHKOB, KypeHHs);

5) Tpy/10BOT0 BOCTIUTAHUSI:



KOMMYHUKATHBHONH KOMIIETEHTHOCTH B  Y4€OHO-HCCIIENIOBATEIBCKOW JCSATEIHHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUECKOMN U IPYTUX BUIAX ACITEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIIEHUU NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, MKOJIbI);

HMHTEpeca K MPAKTHIECKOMY H3YUYEHHUIO MpodecCuil pa3audHOro pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMUHY;

YBaKEHUS K TPYAY, JIOIIM TpyJa U pe3yJbTaTaM TPYAO0BOH JACSATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIyIbHOW TPACKTOPHH OOpa3oBaHUs,
Oymyuieil mpodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYecKoro BOCIUTAHMA:

9KOJIOTHYECKHU 11e7IecO00pa3HOro OTHONICHUS K MPHUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMIie;

MMOHWMaHUSI TJI00ATLHOTO XapaKTepa dKOJOTUUECKUX MPOOJIeM, BIHMSHUS SKOHOMHUYECKHUX
MPOIIECCOB HAa COCTOSTHUE IPUPOJHON M COLUATILHOM Cpebl;

OCO3HAHUsI HEOOXOIMMOCTH HCIIOB30BAHUS JTIOCTHKEHUH XUMUHU JJIsI PEIICHUS BOIPOCOB
PaLMOHAIBHOTO MPUPOAOIIOI30BAHHUS;

AKTUBHOTO HENpPUITHS ACUCTBUM, MPHUHOCAILIUX Bped OKPYKAIOIIEH NPUPOAHOU cpene,
YMEHHSI TIPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJOTHUECKUE TOCIEACTBUS MPEAIPUHUMAECMBIX
JIEMCTBUH U MPEIOTBPAILATH HUX;

HaJU4Musl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYpbI, OIbITA
JESTENbHOCTH  HKOJOTMYECKOM HAMpaBIIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOM, KOMMYHHKATUBHON M COITMATILHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTHUBOCTOSATH MICOJIOTHU XeMo(oOuu;

7) HeHHOCTH HAYYHOT' O MO3HAHMS:

MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH W
0OIIIECTBEHHOMN MTPaKTHKH;

MOHUMAaHMs CHeMu(UKH XUMHHM KaK HayKd, OCO3HaHUS €€ poimu B (HOpPMUPOBAHHH
PaIMOHATILHOTO HAYYHOT'O MBIIUICHHSI, CO3/IaHUH IIEJIOCTHOTO MPEJICTaBICHHS 00 OKpYKaroIIEeM
MHpPE KaK O €IMHCTBE MPUPOILI M YEJIIOBEKA, B MO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEH M
peleHuy mpodiieM COXpaHEHUs IPUPOJTHOTO PABHOBECHST;

yOSXKAEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJIi COBPEMCHHOW IIMBWJIM3AIMU: B ©€
TYMaHUCTHYECKOW HAIPaBICHHOCTH M Ba)KHOH POJIM B CO3JaHMHM HOBOW 0a3bl MaTepHUaTbHON
KyJbTYPBl, B PEIICHUH I100ATbHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
JHEPreTUYeCKON, MHUIICBOM ¥ HOKOJOTWYECKOW O€30MacCHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecreueHnr yCIOBUN YCTICIITHOTO TPY/Ja U SKOJOTHYECKH KOMGMOPTHON KU3HHU KKIOTO YjeHa
oO1ecTBa;

€CTECTBEHHO-HAYYHONM T'pPaMOTHOCTH: TIOHUMAHHsI CYIIHOCTH METOJOB IIO3HAHMS,
HCTIOB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIIOIh30BATh MOJydaeMble 3HAHUS IS
aHayM3a M OOBSCHEHUS SBIICHUN OKPYXKAIOLIEro MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yYMEHHsI JIenaTh 000CHOBaHHbBIE 3aKII0YEHHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOMIUXCSI TAHHBIX
C IEJIBIO TIOJTYYEHUS JJOCTOBEPHBIX BBHIBOIOB;

CIOCOOHOCTH CaMOCTOSITENTFHO MCIOIb30BaTh XUMUYECKHE 3HAHUS ISl PeLIeHUs TpodsieM
B peaIbHBIX KU3HEHHBIX CUTYaIIUSIX;

WHTEpeca K TO3HAHUIO, UCCIICIOBATEIBCKOMN ACSITEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHHI0 W CaMOOOpa3oBaHHUIO, K
AKTUBHOMY TIIOJYYEHHUIO HOBBIX 3HAaHUM MO XUMHUHU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

WHTEpeca K OCOOEHHOCTSAM TpyJda B pa3IuYHbIX cdepax npodeccuoHaTbHON
JIeSITEILHOCTH.



METAINIPEJMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI MPOrpamMMbl MO XMMHUHM HAa YPOBHE CPEIHETrO
o011ero 00pazoBaHus BKIFOYAIOT:

3HaYUMbIEe i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCA MEXIUCIUTIIIHHAPHBIC
(MexmpeMeTHbIE) OOIIeHayYHbIE TTOHATHS, OTPaXKaroIlIKe EJIOCTHOCTh HAyYHOU KapTHHBI MUpa
U crienuUKy METOJIOB TIO3HAHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHs, SBJICHUE, MPOLIECC, CUCTEMA, HAYYHBIN (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0OBaHUE, HA0I0IeHNE, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaIbHBIC ydeOHbIe NENCTBUS (mo3HaBaTENbHBIE, KOMMYHUKaTUBHBIE,
peryJsTHBHBIC), oOecrieunBaomue  GopMUpOBaHWE  (YHKIMOHATBHOW  TPAMOTHOCTH |
COLIMAJIbHOM KOMITETEHIINHN 00YYaroIInXCs;

CHOCOOHOCTh ~ OOydaIONMIMXCSI ~ UCHOJB30BAaTh  OCBOCHHBIE  MEXIUCUUILIMHAPHEIC,
MUPOBO33PEHUECKHE 3HAHUS M YHUBEPCAJIbHBIE Y4YeOHBIC [EWCTBHS B IMO3HABATEIHHON U
COIMAJIbHOM MPAKTHUKE.

MertanpeMeTHbIE Ppe3yNbTaThl OTPAXKAIOT OBIAJCHUE YHHUBEPCATHHBIMU YUEOHBIMH
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICUCTBUSMHU.

Ilo3naBaTeibHBbIE YHUBEPCAJbHbIE YUeOHbIe el CTBUS

1) 6a30BbI€e JJOrHYeCKHE AeHCTBUS:

CaMOCTOSTENILHO (OPMYJTUPOBATh W AaKTYaJIM3UpPOBATh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpENeNATh LEIu JEATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX JIOCTHUIKEHUS,
COOTHOCHUTH PE3yJIbTAThl ACSITEIBHOCTU C MTOCTABICHHBIMHU LIEJISIMH;

WCIIONb30BaTh TPH OCBOCHUHM 3HAHUM TPUEMBI JIOTUUECKOTO MBIIIICHUS: BBIICTATH
XapaKTepHbIE NPU3HAKM TOHATUH M YCTAHAaBIMBATh WX B3aMMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIINE MOHSITHSI TSl OOBSICHEHUS OT/ICNBbHBIX (DAKTOB U SBICHMUIA;

BBIOMPATh OCHOBAHUSI M KPUTEPUHU IS KJIACCHU(UKAIIMHI BEIIECTB U XUMHUYECKUX PEAKIIH;

YCTaHABJIMBATh IPUUYNHHO-CIIEICTBEHHBIE CBSA3M MEXKIY U3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE paccyXkIeHus (MHIYKTUBHBIE, JACAyKTHBHBIC, I10 aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBJICHHSIX, (HOPMYIUPOBAThH
BBIBO/IbI U 3aKJIHOUYECHUS;

MPUMEHSTh B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XMMHHM CHMBOJMYECKUE (3HAKOBBIC)
MOJIEIH, TPeoOPa30BHIBATH MOJICIIbHBIC TIPEACTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) JIEMEHTA,
XuMHueckas ¢opMylna, ypaBHEHHE XMMHYECKOM peakiuu — TMpU pEeHIeHUH Y4eOHBIX
M03HABATEJIbHBIX M MPAKTHUYECKUX 3a7a4, MPUMEHITh HAa3BaHHbIC MOJEIIbHBIC IMPEICTaBICHUS
JUTSI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe HCCJIEI0BaTEIbLCKHE JeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O IO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIMII;

dbopMyMpoBaTh TIEMW W 3aJa4d  HMCCIEAOBAaHHWS, WCIOJIb30BaTh IIOCTABICHHBIC W
CaMOCTOATENIHO C(hOPMYyIIMPOBAHHBIE BOMPOCHl B KA4€CTBE WHCTPYMEHTA MO3HAHUSI U OCHOBBI
U1 (GOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA,

BJIQJIETh HAaBBIKAMU CaMOCTOSTEIBHOIO IIJIAHUPOBAHUSL U TPOBEICHUS YUYECHUUYECKUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUS HAOMI0JaTh 3a XOJOM IIPOIIECcCa, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3ynbTar, (GOopMyIUpOBaTH OOOOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHUS, COCTABISATE 0OOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

MpUOOpETaTh OMBIT YYEHUYECKOW HCCIEeN0BATENbCKON M TMPOEKTHOW JIeATeIbHOCTH,
MPOSIBIIATE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIIOMCKY METOJOB pEIICHUs
MPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3TUYHBIX METO/IOB IMO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHUKAX HWHPOpMAMK (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHYECKOTO COJIep)KaHMs, CIpaBOYHBIE TocoOusa, pecypcsl HHTepHera),



aHAIM3UPOBaTh MH(DOPMALMIO DPA3IUYHBIX BHUJIOB U (OPM NPEICTABICHUS, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

¢dbopMyIHMpOBaTh 3aMpoChl W MPUMEHSATh PA3IMYHBIE METOJbI NPH TIOUCKE U OTOOpe
nHpopmanuu, He0OXOAUMOM /1JIsl BBIMOIHEHUSI Y4eOHBIX 33/1a4 ONpeIeIEHHOIO TUIIA;

IpUOOpeTaTh OMBIT HUCHOJIb30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BbIOMpaTh ONTHUMAJIbHYIO (pOopMy IpencTaBieHHs] UH(GOPMALUU (CXEMBI,
rpad UKy, TMarpaMMsl, TaOIULbI, PUCYHKH U APYTHE);

UCMOJb30BaTh HAYYHBIM S3BIK B KayecTBE CpEJICTBa MpH paboTe ¢ XUMHUYECKOH
uHpOpMaNKel: TMPUMEHATh MEXIpeIMeTHbIe ((U3NYeCKHe M MaTeMaTH4ecKue) 3HAKU W
CUMBOJIBI, (hOpMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHbBIE YHUBEPCAJbHbIE Y4eOHbIE HeiCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK1aeMOI TeMbI B XO/I€ AHANIOTa U/WIH JUCKYCCHH,
BBICKAa3bIBaTh UACHU, (1)OpMy.TII/IpOBaTB CBOM NPCIIOKCHHUA OTHOCUTCIIBHO BBITIOJIHCHUSA
MpEeJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C IPE3EHTAlMEN pe3yJbTaTOB IO3HABATEIBHOM AESITENbHOCTH, IMOJIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU BBIMOJHEHUH XHUMHUYECKOTO
JKCIIEPUMEHTa, MPAKTHUYECKOH pabOThl IO HCCIEIOBAHUIO CBOICTB H3y4aeMbIX BEIIECTB,
peanuzanuyd y4eOHOTO MPOEKTa, U (OPMYIUPOBATH BBIBOIBI MO pPe3yJbTaTaM MPOBEAEHHBIX
I/ICCJICI[OBaHI/Iﬁ HYTéM COorjiaCoBaHUuA HO3I/II_II/H>'I B X0€ 06Cy)K,HeHI/I$I 1 00MeHa MHEHUSIMU.

PerynsiTuBHbIe yHUBEpCAJIbHbIC Y4eOHbIE el CTBUSA:

CaMOCTOATENIBHO IJIAHUPOBAaTh M OCYILECTBIISTh CBOIO ITO3HABATEIBHYIO NEATEIBHOCTD,
onpezaenss €€ el W 3aJa4yd, KOHTPOJIMPOBATh M MO MEpPEe HEOOXOIUMOCTH KOPPEKTHPOBATh
IpeaaraeMplii alrOpuT™M JEUCTBUN IPU BHIIOJHEHUH Y4YEOHBIX M HCCIIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee H3p(PEeKTUBHBIN CIOCOO MX PEIIeHHs C YUETOM OJTyUYeHHs] HOBBIX 3HAHUH O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYILIECTBIIATh CAMOKOHTPOJIb JIEATCIBHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

NPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yNbTaThl OCBOCHHUS MPOTPAMMBI 0 XUMHUU Ha yriayOJIEHHOM ypOBHE Ha
YpOBHE CpeaHEero oOIero oOpa3oBaHMs BKIIOYAIOT CHEIU(PUICCKHE ISl Y4eOHOTO mpenMera
«XuMUs» HAy4dHBIC 3HAHHSA, YMEHHS M CIOCOOBI JCHCTBUU 1O OCBOCHHMIO, MHTEPIPETAMH U
npeoOpa3oBaHUI0 3HAHUH, BUIBI IEATEILHOCTH MO MOMYYEHHUI0O HOBOTO 3HAHHUS M MPUMEHEHUIO
3HAHWA B Pa3IMYHBIX YYCOHBIX CUTYallUAX, a TAKKE B PEATbHBIX XU3HECHHBIX CHUTYAIHSX,
CBSI3aHHBIX C XUMHEH. B mporpamMme mo XMMHM TpEeIMETHBIE pPe3ybTaThl MPEICTaBICHBI IO
rojiam U3y4eHusl.

11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HEOpraHWYecKas XHUMHUS
OTPaXKaIoT:

c(hOPMUPOBAHHOCTH MPEJICTABICHUIA: 0 MATCPUATHPHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TO3HABAEMOCTH SIBJICHUW TMPHUPOJIBI, O MECTEe W 3HAYCHHH XMMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poiu B 00eCreYeHNH YCTOWYUBOTO Pa3BUTHS, B PEHICHUH MPOOIEM SKOIOTHYECKOH,
JHEPreTUYeCKOH W THUIIEBOW OE30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JAaHUH HOBBIX
MaTepHasoB, HOBBIX  HCTOYHUKOB SHEPTUH, B o0eCrieUeHU  PAIMOHAIBHOTO
MPUPOJIOTIONIb30BAHUS, B (POPMUPOBAHIH MUPOBO33PEHUS U OOIIEH KyIbTYphl UEIOBEKA, a TAKKE
IKOJIOTHYECKA 000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO U IMIPUPOIHOM CpeIe;

BJIAJICHUE CHCTEMOM XHMHUYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOIOJArarolne
MOHATHUS — XUMHYECKHI 2JIEMEHT, aTOM, SIpO aTOMa, U30TOIIbI, JIEKTPOHHAs1 000JI0YKa aToma, S-
, p-, d-atoMHbIC OpOMTaNM, OCHOBHOC W BO30YKIEHHOEC COCTOSIHHMS aTOMa, THOPHIN3AIUs
aTOMHBIX OpOWTaNel, WOH, MOJICKYyJa, BaJCHTHOCTh, JJICKTPOOTPHIATEIHLHOCTh, CTEIEHb
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OKMCJIEHHs, XHMMH4YECKas CBs3b (KOBAJEHTHAs, MOHHAs, METAUIM4ecKas, BOJOPOIHAs),
KpUCTAJZIMYECKAsT PEIIETKA, XUMHUYECKas peakuus, pacTBOp, JJEKTPOJIMTHI, HEIIEKTPOJIMTEHI,
JNEKTPOJINTUYECKAs] ~ AUCCOLMAINS, CTENEHb JHUCCOLMAllMM, BOJOPOJIHBIM  IOKa3aTelb,
OKHCJIUTENb, BOCCTAHOBUTENb, TEIUVIOBOM 3(h(PEKT XMMHUECKO peakuu, CKOPOCTh XUMHUYECKOM
peakuuy, XUMHMYECKOe paBHOBECHE; TEOpPUHM U 3aKOHBI (TEOpPHsS DIIEKTPOJIUTHYECKOU
auccounanuu, nepuoandeckuid 3axkon [[.M. MenzeneeBa, 3aKOH COXpPaHEHHS MAcChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBpallleHUs SHEPrHM MPH XUMHUYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JICHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3bIK XMMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIe)KAIlME€ B OCHOBE TOHHMMAaHUS NPUYUHHOCTU M CHCTEMHOCTHU
XUMHUUYECKUX SIBJICHMM; COBPEMEHHbBIE NPEICTABICHUS O CTPOCHHUM BELIECTBA HA AaTOMHOM,
NOHHO-MOJIEKYJIIDHOM ¥ HAJIMOJEKYJSIDHOM YPOBHSX; MPEACTAaBICHUS O MEXaHH3Max
XMMHMUYECKUX pEeakUui, TEpPMOJUHAMMUYECKHX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O XHMMHYECKOM pPaBHOBECHM, pacTBOpax U JUCIEPCHBIX CHCTEMaX;
(aKTOJIOrMUECKHE CBEJCHMS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€3011aCHOM HCIOJIb30BAHUU
BOXHEHUIIMX HEOPraHMYECKHX BEIIECTB B OBITY M IPAKTUYECKOH JEATENIbHOCTH YeNOBEKa,
OOIIMX HAyYHBIX MPUHILNIIAX XUMUYECKOTO IPOU3BO/ICTBA,

C(OPMHUPOBAHHOCTb YMEHMM: BBISABIATE XapaKTEPHbIC IPU3HAKK MOHITUMN, YCTaHABIUBATb
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE IOHATUS IPU ONHMCAHUU HEOPraHUYECKUX
BEILECTB U UX MPEBPALLECHUN;

C(OPMHUPOBAHHOCTb YMEHHUS UCIOJIb30BATh XMMHUYECKYI0 CHUMBOJUKY JAJSl COCTaBJICHUS
(dbopMya BelIECTB M YypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHBIEC HA3BaHUS OTJICIbHBIX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEIEINIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX
JJIEMEHTOB B COEIMHEHMSIX, BUJ XUMHYECKOW CBsI3M (KOBaJICHTHAas, MOHHAs, MeTajsInuyecKas,
BOJOPOJHAs ), TUIl KPUCTAJUINYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTb YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHUJA
XMUMUYECKON CBSI3UM M TUIA KPUCTAUIMYECKOM peIméTku, OOMEHHBIH M TOHOPHO-aKLENTOPHBIHI
MeXaHU3MBbl 00pa30BaHUS KOBAJCHTHOW CBS3H;

c(OPMHUPOBAHHOCTh YMEHHH: KIACCU(PUIIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO WX
COCTaBY, XUMHYECKHE PEAKLUU MO Pa3IUYHBIM IpHU3HAKAM (YHUCILy U COCTaBy pearupyroliux
BEIIECTB, TEIUIOBOMY O3(PQEKTy peakluuu, H3MEHEHHUIO CTEleHeW OKHUCIEHHsS 3JEMEHTOB,
0o0paTUMOCTH, YYacTHUIO KaTajlu3aTropa U JPYrHe€); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUS U
KPUTEPHH VIS KIACCUPUKALIMY N3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(OpMHUPOBAHHOCTH YMEHHUSI paCKpbIBATh CMBICTT MIEPUOJNYECKOTO 3aKOHa
J.W. MenzneneeBa W JEMOHCTPHPOBATH €ro CHCTEMATH3HPYIOIIYI0, OOBSCHUTEIBHYIO U
IIPOrHOCTUYECKYIO (YHKIINU;

c(OPMHUPOBAHHOCTh YMEHMI: XapaKTEPHU30BaTh 3JEKTPOHHOE CTPOECHUE aTOMOB U HOHOB
XUMHUYECKHUX  DJIEMEHTOB  IE€pBOro—ueTBEpPTOro  nepuoaoB llepuoaumueckoit  cUCTEMBI
JI.U. MenneneeBa, UCIONb3ysl MOHATUSA «IHEPreTUYECKHE YPOBHH», «IHEPreTUUYECKUE
HOAYpPOBHM», «S-, P-, 0-aTOMHBIC OpOUTANN», OCHOBHOE M BO30YXKIEHHOEC YHEPreTHUCCKHUC
COCTOSIHUSI aTOMay; OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U
UX coequHeHud no nepuomaM u rpymmaMm Ilepumommueckoint cucremsl [[. . Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX AJIEKTPOHHBIX 000JI0UEK;

c(OPMHUPOBAHHOCTh  YMEHUH: XapaKTepH30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE
CBOICTBa BEIECTB pPa3IMYHBIX KJIACCOB, MOATBEPKIATh CyIlIECTBOBAHUE T'€HETUYECKOW CBSI3U
MEXJly HEOPTaHUYECKUMHU BEIECTBAMHU C IIOMOILBIO YPaBHEHUIN COOTBETCTBYIOIUX XUMHUYECKUX
peaKuuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBATh CYIIHOCTH: OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii MOCpeACTBOM COCTABIICHMSI 3JIEKTPOHHOIO OajlaHca 3THUX PEaKUui; peakuuil HOHHOrO
oOMeHa MyTEéM COCTaBJICHHUS MX IMOJHBIX M COKpAIIEHHBIX HOHHBIX YPaBHEHUH; peakuuit
TUAPOJIN3a; PEAKUHMM KOMILIeKCooOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IMHKAa U
ATIOMUHHS ),



c(OPMUPOBAHHOCTh YMEHHUS OOBSACHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€TOM HX SHEPreTHYECKUX XapaKTepUCTUK, XapaKTep H3MEHEHHUs CKOpPOCTU
XMMHAYECKOH peaklUu B 3aBUCHUMOCTH OT Pa3lIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aencTBuid (npuniui Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh XUMUUYECKUE PEAKIINH, JIe)KAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJyYeHHUsI CEpHOM KHCIOTBhl, aMMHaka, OOIIMe Hay4YHbIE MPUHIUIIBI
XMMHYECKUX TMPOU3BOJACTB; 1IE€JIECO00pPa3HOCTh IPUMEHEHUS HEOPraHWYECKHMX BEILIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIICHUS PUCK-TIOb3a;

c(OPMHUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METO/aX HAyYHOTO MO3HAHHUS SIBICHHUH
NpUpPOAbl — HAOIMIOJEHHE, HW3MEpPEHHE, MOJEIUPOBAHUE, DSKCIEPUMEHT (peajibHbli U
MBICIICHHBIN), HCMOJb3yEMbIX B €CTECTBEHHBIX HayKaX, YMEHHMs MPUMEHSTh 3TH 3HAHUS MpPHU
HKCHEPUMEHTAIBHOM HCCICIOBAHUM BEIIECTB M IS OOBSCHEHUS XUMHUECKHX SIBJICHHIA,
HMMEIOLIUX MECTO B MIPUPOJIE, IPAKTUYECKOMN IEATEIILHOCTH Y€I0BEKa U B TOBCEHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISIBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUSAMHU U
NPEICTABICHUAMU JIPYT'MX €CTECTBEHHO-HAy4YHBIX HPEIMETOB [Uii 0ojieeé OCO3HAaHHOIO
ITOHMMAaHMsI MaTEPUAIILHOTO €IMHCTBA MHUPA;

c(OpMUPOBAHHOCTh YMEHHUS NIPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHITHIA «MaccoBast
JI0JIsI BEIIECTBA B PACTBOPE» U «MOJISIPHAsl KOHLIEHTPALU»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe WM 00BbEMY OJHOIO U3 YYaCTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3P deKTa peakuu; 3HaueHNs BOJIOPOJAHOIO MOKA3aTessi paCTBOPOB KUCIOT
W 1Ienodel ¢ M3BECTHOM CTEMEHbI0 AUCCONMAlNU; Macchl (00BhEMa, KOTMYECTBAa BEIIECTBA)
MPOJAYKTa peaKkl1y, €CIU OJHO M3 UCXOAHBIX BEIIECTB JAAHO B BHUJIE pPacTBOpPA C ONpPEAEIEHHON
MaccoBOHM J10JIell pacTBOPEHHOTO BEILIECTBA WM JAHO B H30bITKE (MMEET NpPUMECH); OJIU
BBIX0/1a MPOAYKTA PEaKI; 00bEMHBIX OTHOLICHH ra30B;

c(OPMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSTENBHO IIAHUPOBATh M MPOBOJUTH XUMHUYECKHMA
9KCIIEPUMEHT (IIPOBE/IEHUE PEeaKUii HOHHOrO0 OOMEHa, OATBEPKICHHE KaUeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEACIIEHUE CPE/Ibl PACTBOPOB BEIIECTB € MOMOIIbIO UHANKATOPOB,
W3y4YEHHUE BIIMSHUS PaA3IMUHBIX (DAKTOpPOB HAa CKOPOCTh XHMHYECKOM pEeaKIuH, pelieHHe
SKCIIEPUMEHTAJIbHBIX 3a/ay 1o TeMaMm «Mertamiby u «Hemerannsl») ¢ coOntofeHneM IpaBuil
0e30macHOr0 OOpalleHus C BEIIeCTBAaMH U JIA0OpaTOPHBIM 000pynoBaHHEM, (HOPMYIUPOBAThH
Lelb HCCIEeNOBaHMA, TMPEACTABIATh B Ppa3IMYHOM (QoOpMe pe3ynbTaThl 3KCIEPUMEHTAa,
aHAJIM3UPOBATh U OLIEHUBATh X JOCTOBEPHOCTD;

c(hOpPMHPOBAHHOCTh YMEHHI: COOIOIaTh MPaBHIa TOJIb30BAHUS XUMHYECKOW TOCYJI0N U
71a00paTopHBIM 000pyI0OBaHUEM, OOpAIleHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMHU
M0 BBIMOJHEHHUIO JIAOOPATOPHBIX XHUMHYECKHX OIBITOB, HKOJOTHYECKH IIe1ecO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LENSIX COXPAaHEHHUS CBOEro 3J0pPOBbS,
OKpPY’Karollen MIPUPOIHOMN cpensl u JIOCTHIKEHUS eé YCTOWYUBOIO
pa3BUTHS, OCO3HABATh OACHOCTh ~ TOKCHYECKOTO  JEHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpeAeIIEHHBIX HEOPraHNYECKUX BEIIECTB, MOHMMAs cMbIch nmokaszatens [1/IK;

cOpPMUPOBAHHOCTh YMEHUI: OCYIIECTBISATH IIEJIEHANIPABICHHBIM IMMOUCK XHMHYECKOM
nH(pOpMALMK B PA3IMYHBIX MUCTOYHMKAX (HayuyHas M y4yeOHO-HayuyHas JIMTEparypa, CpeacTBa
MaccoBoM uHGpopmaiuu, VHTepHeT M Apyrue), KpUTUYECKH AaHAJIU3UPOBATh XUMHYECKYIO
nHpopmanuio, nepepabaTeiBaTh €€ M UCIOIB30BATh B COOTBETCTBHH C MOCTABJICHHON y4eOHOMU
3a1auen.

COAEPKAHHUE KYPCA «XUMMHUSL. 11 KITIACC».

BBenenue. IloBTopenume kypca xumuu 10 Kiacca: kimaccuukanus OpPraHUYECKUX
BEILECTB, KAaUECTBEHHbIC PEAKIIMU OPraHWYECKHUX BEILIECTB, MU30MEpUs M Tromojorus. BwiBox
MOJIEKYJISIPHOUM ()OPMYJITBI BELIECTBA HA OCHOBE MAaCCOBOM JIONU DJIEMEHTA.

Bxoonoti koumponw 3nanuii.

Tema 1. Hemeranuawl. Bomopon. Ilomydenwe, usnueckne M XUMHUYECKHE CBOMCTBA
(peakuuu C MeTalJlaMH ¥ HEMETa/llaMH, BOCCTaHOBIIGHHE OKCHUIOB U coiieid). ['mupumsbl.
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TomuBHBIE 351eMeHThI. ["aorensr. O0mas xapakTepUCTHKA SJIEMEHTOB TJIaBHOU moarpynmsl VII
rpynnbsl.  @Du3nyeckue  CBOWCTBA  MPOCTBIX  BELIECTB. 3aKOHOMEPHOCTHM  U3MEHEHUS
OKHCJIUTEIbHON aKTUBHOCTH TaJIOTEHOB B COOTBETCTBUHM C UX IOJIOKEHUEM B MEPHOJUYECKON
tabnuue. [lopsiiok BHITECHEHHS TajJOr€HOB M3 PACTBOPOB raJIOT€HUIOB. XJIOp — IOIYYEHHE B
MIPOMBIIIJICHHOCTH M JIabOpaTopuM, peakiuy ¢ MeTallylaMH M HeMeTaiamu. B3aumoneiicTBue
XJIOpa C BOJIOM M pacTBOpamH Luejaoudei. LIenHol MexaHu3M peakluy B3auMOACUCTBUS XJIOpa ¢
BozopojoM. Obe33apakuBaHre MUTHEBON BOJIbI XJIOPOM. XPaHEHUE U TPAHCIIOPTUPOBKA XJIOPA.
Kucnoponueie coenuueHus xmopa. [MIOXJIOPUTHI, XJOpaThl M MEPXJOpaThl KaK TUIHUYHBIC
OKHCIIUTEIH.

Ocobennoctn xumuu (ropa, Opoma u woma. KadecTBeHHas peakmusi Ha WO
lanoreHoBOIOpPOABI —  TOJY4YEHHUE, KHUCIOTHBIE U BOCCTAaHOBUTEJIbHBIE CBOMCTBA.
XnopoBogopoa. I'amoreHoBoropoaHble KUCIHOTBI U uX cosd. CoisiHas KUCIOTa U €€ COJIU.
KauecTBeHHbIE peakuuy Ha TalOreHUA-UOHBL. lIpuMeHeHHe TrajJoreHoB M MX Ba)KHEHIINX
COCIMHEHMM. DIJIEMEHTHI MOArpyNIbl Kuciopoaa. O0Imas XxapakTeprucTUKa 3JIEMEHTOB TJaBHOU
noarpynnel VI rpynnsl. dusnueckue CBOWCTBAa MPOCTBHIX BemlecTB. O30H Kak ajuIOTPOINHAs
Mo udukanus kuciopona. [lomyuenne ozoHa. O30HaTopsl. O30H Kak OKHCIAUTENb. [lo3uTnBHAS
U HEraThBHAas poOJb O30HAa B OKpYyXKawoled cpene. BzaumopelcTBue 030Ha C aJIKEHAMH.
CpaBHeHue CBOWICTB 030Ha M Kucilopoaa. Boma u mepokcuj BoOAOpoAa Kak BOJOPOIHBIE
COEMHEHMSI KUCIOpOoJa — CpaBHEHHE CBOMCTB. Ilepokcua Bomopoja Kak OKHUCIHUTENb U
BoccTtaHoBUTENb. llepokcuapl meramioB. [lonstue 00 opranmueckmx mnepokcumax. Cepa.
Annotponus cepbl. @U3nYecKre U XMMHUECKUE CBOICTBA cepbl (B3aMMOICHCTBUE C METaJJIaMH,
KHCIJIOPOJIOM, BOAOPOJIOM, PACTBOpaMH ILIENOYEH, KUCIOTaMU-OKUCIUTENsIMU ). B3aumoeiicteue
cepsl ¢ CyIb(UTOM HaTpusi ¢ oOpazoBanueM THOCYIb(daTa HaTpus. CepoBOIOPO — MOTyUCHHUE,
KHCIIOTHBIE UM  BOCCTaHOBUTENbHbIE cBoiicTBa. Cynbpuapl. [Jucynbdan. Ilonstue o
nonucynbuuax. CepHUCTBIA ra3  Kak  KUCIOTHBIM  okcui.  OKHUCIMTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOWCTBAa cepHuctoro rasa. llomyueHume cepHUCTOro Ta3a B
MIPOMBIIITICHHOCTH U abopaTopuu. CepHuctas kucinora u ee conu. Cepubiit anruapua. CepHas
kucinota. CBOHCTBA KOHLEHTPUPOBAHHOM M pa30aBIEeHHONM CepHOW KHCIOTHL. JlefcTBue
KOHLEHTPUPOBAHHOM CEpPHOM KHUCIOTHI Ha caxap, METaulbl, HEMETallbl, CYJIbQUIbL.
Tepmuueckass  ycToM4MBOCTH  cyibdaroB. Kpucramioruaparel  cyiab(}aroB  METaIOB.
KavecTBeHHast peakiiusi Ha CEpHYIO KHMCJIOTY U €€ COJIM. DJIeMEHTHl NOArpyIsl a3oTa. O0mas
XapaKTEPUCTHKA 3JIEMEHTOB IVIaBHOM MoArpynmsl V rpymmbl. Ou3ndeckue CBOMCTBA IMPOCTHIX
BemecTB. A30T U ero coenrHeHus. CTpoeHue MOJEKyJbl a30Ta. OU3NYecKne U XUMUYECKUE
cBoiicTBa a3zoTa. [lomyueHue a3ora B MPOMBIIUIEHHOCTH U JabopaTopun. Hutpuasl. AMmuak —
€ro mojy4eHue, (pu3nyeckne U XUMU4IecKkrue cBoiicTBa. OCHOBHBIE CBOWCTBA BOAHBIX PacTBOPOB
aMMuaka. AMMHUaK Kak BOCCTaHOBUTENb. B3auMoneiicTBue aMMuaka ¢ akTUBHBIMH METaJJIaMHU.
Amup Hatpus, ero coicrtBa. Conmn amMmonus. [loBenenue coseld aMMOHMS NpU HarpeBaHUU.
KauectBennas peakuus Ha noH ammoHus. [Ipumenenne ammuaka. OKcubl a30Ta, UX MOJIy4EHHE
u coiictBa. Oxcup azota (I). Oxucnenue okcuaa azora (II) kuciaopomom. Jumepuzarus okcuaa
azota (IV). Asorucras kuciora u ee coid. HUTPUTHI Kak OKHCIUTENN U BOCCTAHOBHUTEIH.
A3oTHas KuciIoTa — (PU3MYECKHE U XMMHUYECKHE CBOMCTBA, MOITydeHHE. A30THAsI KHCIOTa KaK
OKHCIUTENHh (OTHOIICHWE a30THOM KHCIOTHI K MeTaylaM W HeMeTaylaM). 3aBHCHUMOCTH
MPOJYKTa BOCCTAHOBJICHUSI a30THOM KHUCJIOTBI OT AKTUBHOCTM MeETaula M KOHLEHTpauuu
kucioTel. [lonsatue o katroHe HUTPOoHUS. OCOOEHHOCTh B3aUMOJCHCTBUSI MarHUs M Maprasiia ¢
pa3zbaBiieHHON a30THOM Kucinotoil. Hwutparel, ux ¢Qusnueckue U XUMHUYECKHE CBOWCTBA
(oKHMCITUTENbHbIE CBOMCTBA M TEpMHUYECKas YyCTOWYMBOCTH), mnpuMeHeHHe. Pochop u ero
coequHenus. Amtotponust Gochopa. Gusnueckue coiictBa docdopa. XUMHUYECKHE CBONCTBA
dochopa (peakuum C KHUCIOPOJOM, TAJIOTCHAMH, METAUIaMH, CJIO)KHBIMH BCIIESCTBAMU-
OKUCTUTENSIMH, Tenodamu). [lomydyenne u mpumeHenue Qocedopa. Xiopuasr docdopa.
®ochun. Pochuast. Pochopusiii anruapua. Opropochopnas u meradochopHas KUCIOTHI U UX
comu. KavectBeHHas peakuuss Ha oprodocdarel. Paznmoxenune opTtodochopHO KHCITOTHI
[Ipumenenue ¢dochopHOit KUCIOTHI W ee cojeil. buonornueckas posb  ¢ocdaTos.



[Mupodocdopuas kucnora u nupodocdarsl. Oxcua docdopa (I11), pocdopucras kucnora u ee
comu. @ochopHoBatuctast kuciora u ee conu. [loarpymnma yrinepoga. OOmiast XxapakTepucTuka
9JIEMEHTOB TIJIaBHOM noxarpynnsl [V rpynmel. Yriepoa. Amnorponust yriaepoaa. CpaBHeHue
CTpOEHHMs U CBOMCTB Irpadura u anMasa. OynnepeH kak HoBasi MOJIEKyJIsipHas ¢popMa yriepoja.
VYroap: XUMUYECKUE CBOWMCTBA, MONydeHne U npuMmeHenue yris. KapOuasl. ['maponus kapbuna
KaJblMg M KapOuaa amoMuHus. KapOuel mepexoIHbIX METaUIOB (okeJe3a, XpoMa U Jip.) Kak
CBepXIpoyHble MaTepuanbl. CHHTE3-Ta3 KaK OCHOBA COBPEMEHHOW MPOMBIIIIEHHOCTH. OKCUIbI
yraepoaa. DIEKTPOHHOE CTPOEHHWE MOJIEKYJbl YrapHOTrO ras3a. YTrojlb M YrapHbI raz Kak
BOCCTaHOBUTENU. Peakius yrapHoro rasa c pacruiaBamu 1enodedl. Cunrte3 (popmuaTos.
OOpa3zoBaHue yrapHoro rasa IpH HEIMOJHOM CropaHuM yris. buonoruueckoe naeicTBue
yrapHoro rasa. IloimydeHne W NpUMEHEHHE YTrapHOro Ta3a. YTJEKHUCIBIM Ta3: MOJIydyeHHe,
XUMHUYECKHE CBOMCTBA (B3aMMOJACUCTBUE YIJVIEKMCIOIO Ta3a C BOJOM, IIEIOYAaMHU, MAarHUEM,
MEPOKCHUIAMH METAJJIOB). DJIEKTPOHHOE CTPOECHUE YTJIEKHCIIOro rasa. YrojibHas KUCIIOTa U €€
conu. KapOoHnats! u ruapokapOOHaTHl: UX MOBEACHUE MPU HarpeBaHuu. KauecTBeHHas peakius
Ha kapOoHaT-uoH. HaxoxneHne kapOOHATOB MarHus M KaJbLUs B MPUPOJE: KOPAILIBI, KEMUYT,
W3BECTHSIKU (M3BECTKOBBIE T'Opbl, KAPCTOBBIE IEIIEPhl, CTAJAKTUTHI U CTAJarMUThl). KpemHMiA.
®u3nyecKue M XUMHYECKHE CBOMCTBA KpeMHHUs. Peakiuu ¢ yriem, KHCIOPOAOM, XJIOpPOM,
Mar"HveM, pacTBOpPaMH LIEJIOYEH, CEpOBOOPOAOM. CHilaH — BOJOPOAHOE COEIUHEHUE KPEMHHUS.
Cumuuuapl. [lonydyenne u npumenenue kpemHusa. Oxcupn kpemnus (IV), ero crpoenue,
¢u3nueckue M XMMHYECKHE CBOWCTBA, 3HAUYEHHE B MpUpOJEe U mpuMeHeHHe. KpemHuenbie
KHUCTIOTHI ¥ UX coiu. ['maponus cuimkaroB. CUIUKAaTHBIE MUHEPATbl — OCHOBA 3€MHOW KOPBIL.
Amomocunukatel. bop. Oxcupn 6opa. bopHas kucnora u ee comu. bypa. BomopomHsbie
coequHeHus: bopa — Oopanbl. [Ipumenenue coequnenuit 6opa. biaroponnbie (MHEPTHBIE) Ta3bl.
OOmass xapakTepucTuka »dJeMeHTOB rinaBHOW mnonarpynnsl  VIIL rpynmel.  OcoGeHHOCTH
XMUMHUYECKUX CBOUCTB. [IpuMeHeHne 61aropoIHbIX ra3os.

Jlemoncmpayuu. 1. I'openne Bomopona. 2. Ilomyuenue xmopa (ombIT B mpoOupke). 3.
OKHCIIUTENBbHBIE CBOWCTBA pacTBOpa THUMOXJOpUTa Hatpus. 4. OmbITel ¢ OpOMHOW BOAOH. 5.
IInaBnenune ceprl. 6. I'opeHue cepel B kuciaopone. 7. BzaumonelictBue sxenesa ¢ cepoi. 8.
I'openne cepoBomopona. 9. Ocaxnenue cynbpuuo. 10. CpolictBa cepHucroro rasza. 11.
JlelicTBME€ KOHILIEHTPUPOBAHHOM CEPHOM KHUCIOTHI Ha MeAb MU caxapo3y. 12. PactBopenue
ammuaka B Boze. 13. OcHoBHBIE CBOMCTBA pacTBOpa ammuaka. 14. Karaauruueckoe OKUCIEHHE
ammuaka. 15. ITonyuenue okcuna azora (I1) u ero okucnenue Ha Bozayxe. 16. JleiictBue a30THOM
KHCJIOTHI HAa Menb. 17. T'openue pochopa B kucnopone. 18. I[IpeBpamienue kpacuoro docdopa B
Oenblil U ero cedyeHue B TeMHoTe. 19. BzaumoneiictBue gocdopHoro anruapuaa ¢ sogoi. 20.
OO6pa3upl Tpadura, anmasza, kpemaus. 21. I'openmwe yrapHoro raza. 22. TymieHue IUIaMeHH
YTJIEKUCIIBIM Ta30M.

23. Paznoxenue mpamopa.

Jlabopamopnvie onvimul. 1. Ilonyuenue xjopa W uU3ydeHHUE €ro cBoMcTB. 2. CBoiicTBa
xJjiopcosiepkamux oroenmuBateneit. 3. CBoiicTBa OpoMa, noja u ux cojiei. 4. M3yueHune cBOMCTB
CEpHOIl KUCIIOTHI U ee cojeil. 5. M3yueHue cBONWCTB BOJHOTO pacTBopa aMMmuaka. 6. CBoiicTBa
coseii ammonusl. 7. KauecTBeHHast peakiust Ha kKapOoHaT-HoH. §. VcnbpITaHne pacTBOpa CHIIMKATa
HaTpusi UHAUKATOpoM. 9. O3HaKomIIeHHE ¢ 00pa3LaMu IPUPOIHBIX CHIIMKATOB.

Ilpakmuueckue pabomoi:

1. DxcnepuMeHTaNIbHOE PENICHHE 3a1a4 10 TeMe «I aJoreHbn).

2. DKCHepUMEHTAIbHOE PEIICHNE 33/]1a4 110 TeME «XaJIbKOI'€HbD).

3. [lonyuenne aMMuaKka U U3y4eHHE €r0 CBOMCTB.

4. DKCIIEpUMEHTAILHOE PELICHHE 33134 110 TEME «DJIEMEHTHI IOATPYIIIIBI a30Ta.

Tema 2. O01ue CBOMCTBA METAJLJIOB

OOumii 0630p »31eMeHTOB — MeTauioB. CBOMCTBa MNPOCTHIX BEIIECTB-METAJIIOB.
DNEKTPOXUMHUYECKUH PsiJl HAPSHKCHUI MeTayuIoB. MeTainueckue KPUCTaUIMYECKUE PEIISTKH.
CruiaBbl. XapakTepucTHKa HanOoJiee U3BECTHBIX CIUiaBoB. [loyrydeHue 1 npuMeHEeHHE METaJJIOB.



Tema 3. MeTra/ibl ri1aBHbIX NOATPYIIIL.

[enounsie Metayuipl. OOIIas XapaKTEpUCTHKA FJIEMEHTOB TJIaBHON MOATpyMsl | rpymmbl.
CaolicTBa LIEIOUYHBIX METaIOB. Pacrio3HaBaHue KaTMOHOB JUTHSL, HaTpus U Kanus. Harpuit u
KaJIMi — MPEACTABUTENM INEJIOYHBIX METAJIOB. XapaKTEpHBIE PEaKkUUU HaTpus U KaJHsd.
[Tosmydenue mienouHbIx MeTauioB. OKCUABI U IEPOKCUABI HAaTpus U Kanus. CoeMHEeHNs HaTpus
u kanus. Coau HaTpuUs, Kalus, UX 3HaU€HUE B IPUPOJIE U >KU3HU denoBeka. Cofa u eIKuil HatTp
— Ba)KHEWIINe coeMHeHHs HaTpusi. bepuunii, Maruuit, menoyHo3emMenbHble MeTauibl. O01mas
XapaKTEepUCTUKA JJIEMEHTOB TWIaBHOW mnoarpynnel I rpymmel.  bepuiumii, MarHui,
LIEJIOYHO3EMENbHbIE MeTalIbl. AM(OTEpHOCTh OKCHAa U ruapokcuga Oepuwuins. Okpacka
IUIAMEHM COJIIMH  IEJOYHO3EMEJIBHBIX METa/uIoB. MarHumii M Kajabliui, HX o0mas
XapakTepucTHKa Ha OCHOBE IIoJokeHus B llepmonnueckoil  cucTeMe  3JIEMEHTOB
. . MenneneeBa u crpoeHus atomoB. llomydeHue, Qu3nuecKkue W XMMHUYECKHE CBOWCTBA,
IIPUMEHEHUE MarHus, KanblMs UM UX coenuHeHud. ConM MarHus M KajdbLus, UX 3HAYCHHUE B
MPUPOJIE U )KU3HM YesoBeKa. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!.

Anromunuii. PacmpoctpaneHHOCTH B Tpupoje, (U3NYeCKHe M XUMHUYECKHE CBOMCTBa
(OTHOLIEHHWE K KHCIOpOJY, TIaJOreHaM, pacTBOpaM KHUCIOT M IIEeJIOoYeH, allOMOTEPMHUs).
IIpousBonactBo amomuuusi. llpumenenue amoMuHus. AMMOTEPHOCTh OKCHAA M THUIAPOKCHIA
amomuaus. Comu amromuHus. [lomHOE pa3nokeHWe BOAOW COJNCH aIOMHHHSI CO CIaOBIMH
JBYXOCHOBHBIMH KHCJIOTAMH. AJIOMUHATBl B TBEPAOM BHUIEC M B pacTtBope. KomIulekcHble
coearHeHus amoMuHusA. OnoBo U cBuHen. dusnueckue U XMMUYECKHE CBOWCTBA (PEaKLUU C
KuciopojoMm, kucioramu), mnpumeHeHue. Conm omoBa (II) wu cBunma (II). CBuHLOBBII
aKKyMYJIATOP.

Ilpakmuueckasa padboma 5. DKCIIEPUMEHTAIBHOE pEIIEHUE 3a7ad 10 Teme «MeTaisl
[JIaBHBIX TOATPYIIID».

Tema 4. MeTa/uibl MOOOYHBIX MOATPYIIL.

Mertamiel moOouHBIX noArpymnn. OO0mas xapakTepucTuka nepexoanbix Meramios [—VIII
rpynn. OcoOeHHOCTH CTPOEHHS aTOMOB IEpPEeXOJHBIX MeTaiioB. OOmue ¢Qusnueckue u
XUMH4YecKkue cBoicTBa. IIpumenenume wMetamnoB. Xpom. @Du3MYECKHEe CBOHCTBAa XpoMa.
XUMHUYECKUE CBOMCTBAa XpoMma (OTHOLIEHHWE K BOASHOMY Iapy, KUCIOPOAY, XJIOPY, pacTBOpam
kucinot). Ilonyyenne u nmpumenenue xpoma. CoenuHeHHUs Xpoma. 3MeHeHHe OKHUCIUTENbHO-
BOCCTAaHOBUTEIBHBIX U KHCIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THAPOKCHIOB XpOMa C POCTOM
creneHu okucieHus. AMdorepHble cBoiicTBa okcuaa u rugpokcuna xpoma (III). Oxucnenue
coneit xpoma (III) B xpomaTel. B3auMHbIe nepexoisl XpOMaTOB U AMXPOMATOB. XpOMaThl U
TUXpoMaThl Kak okuciautend. [lomHoe pasnmokenwe Bomoit comyedr xpoma (III) co cmabeimMu
JIBYXOCHOBHBIMU KHcCiOTaMu. KomiuiekcHble coeauHeHusi xpoma. Mapranen. ®dusnyeckue
CBOMCTBAa MapraHiia. XHMHUYECKHE CBONCTBa MapraHiia (OTHOIIEHHE K KHUCIOPOAY, XJIOPY,
pactBopam kuciotT). llomydennme u mnpumeHnenue wmapranina. Oxcupa wmaprannma (IV) kak
OKHCIIUTENb W Katanuzatop. [lepmanranar kamust kak oOKuciAUTeNb. OKCHUA U TUAPOKCHU
mapranna (II): momyudenue u cBoiictBa. Coegunenus mapranua (III). Manranar (VI) kanusa u
MaHrasar (V) xanus, ux nonydenue. JKenezo. Haxoxnenue B npupoje. 3HaueHHe xenesa A
opranu3mMa 4YenoBeka. Duznueckue CBOWCTBA Keie3a. XUMHUYECKHE CBOICTBa Kenesa
(B3anMOZIENCTBHE C KHCIOPOJAOM, XJOPOM, CEpOM, yrieM, BOJOW, KUCIOTaMH, pacTBOpamMH
coneit). CrutaBsl kenes3a ¢ yriepoaoM. [lonyuenue u npumenenue xene3a. CoequHEHUS Kemesa.
CpaBHeHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBONCTB THJIPOKCHIIA
xene3a (II) u rugpokcuna xkenesa (III). Comm xenesa (II) u sxenesa (III). Meroasl mepeBona
conerr kenesa (1) B comm sxemesa (III) m oOparno. IlomHoe pasnoxkeHue BOMOWM coseit
xenesa (I1I) co cmabbiMu TBYXOCHOBHBIMH KHCIOTaMU. OKUCITUTEIbHBIC CBOWCTBA COSAMHEHUN
xene3a (III) B peakuusix ¢ BOCCTAaHOBUTENSIMU (MOJIMIOM, CEPOBOJOPOJOM U MEMBIO).
[uanunueie koMmIiekchl kene3a. KadecTBennblie peakuuu Ha wWoHBI kenesa (II) u (II).
®eppuThl, X TOIYUYECHHUE U TpUuMeHeHre. Meab. Haxoxaenue B mpupoje. buonorudeckas posb.
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dusnyeckue W XHMHUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE C KHCIOPOJOM, XJIOPOM, CEpOM,
KHUCJIOTaMU-OKUCITUTEIISIMH, XJIOpUIOM xkenesa (III)). B3aumopeiictBue MeIun c
KOHI[EHTPUPOBAHHBIMU COJITHOM, OpPOMOBOJOPOIAHONW U HMOJOBOJOPOIHON KHCIOTamMH 0e3
nocrymna Bozayxa. [lomydenue m npumenenne meau. Oxcun u runppoxcun menu (II). Comm
meau (II). Memusiii kymopoc. Amvuakatel Mean (I) u memu (I1). Tlomyuenune oxcuma memum (1)
BoccraHoBNeHHEeM rujpokcuaa Meau (I1) riroko3oi. [Momyuenune xnopuna u uoauna meau (1).
CepebOpo. dusmueckue M XUMUYECKHE CBOMCTBA (B3aHMMOJEHCTBHE C CEPOBOJOPOJIOM B
MPUCYTCTBUU KHUCIOPOJa, KHCIOTaMU-OKuciutensimu). OcaxaeHue okcuaa cepebpa mpu
JNEVCTBUM IIENOYH Ha CONU cepebpa. AMMHUAakaThl cepebpa kak okucnutenu. KauecTBeHHas
peakuuss Ha WOHBI cepeOpa. Ilpumenenue cepebpa. 3omoTo. DuU3NUECKME U XUMHYECKHE
CBOMCTBA (B3aMMOJICHCTBHE C XJIOPOM, IIAPCKOW BOJIKON»). 30JI0TOXJIOPOBOAOPOIHAS KHUCIIOTA.
Iuppoxcun 3omota (III). Kommiekcst 30mota. CrocoObl BBIACTICHHUS 30JI0Ta M3 30JI0TOHOCHOU
nopoasl. [lpumenenue 3omnota. Lunk. @usznueckue 1 XUMUYECKHE CBOWCTBA (B3aUMOJIEHCTBHE C
rajoreHaMH, KHCJIOPOJIOM, CEepOH, BOJIOH, pacTBOpamMH KHUCIOT W menoueid). [lomydenune u
MpUMeHEeHHe IMHKAa. AMGPOTEpHOCTh OKCHJAa U THAPOKCHUIA IMHKA. BakHeWIne conu LUHKA.
Pryts. ®usnueckue M XuUMUYECKHE (B3aUMOJEHCTBHE C KHCIOPOJOM, CEPOH, XJIOpOM,
KHCIIOTaMU-OKUCIIUTENSIMA) cBoiicTBa. [lomyueHune M mnpumeHeHHe PTYTH. AMajabrambl —
cruiaBel pryTH ¢ Metaiuiamu. Oxcun prytu (I1), ero monyuenue. Xnopun u nonua prytu (I1).

Jlemoncmpayuu.

1. Komnexkuust metamioB. 2. Komnekiusa munepaiioB u pya. 3. Komnekuus «Kene3zo u ero
cruaBby. 4. OkpalIMBaHUE MJIAMEHHU COJSIMHU IIENOYHBIX U IIEIOYHO3EMEIbHBIX METAJIOB. 5.
B3aumopeiictBue HaTpus ¢ Boaou. 6. BzaumopelictBue kanbius ¢ Bojoul. 7. Komekmus
«Amomunuiiy. 8. IlnaBnenue amomuuus. 9. B3zauMonencTBue antOMHHUA CO IIenoubro. 10.
Amomotepmusi. 11. B3aumonelictBue xpoma ¢ CONSIHOM KUCIOTOM Oe3 jocTyma Bosayxa. 12.
Ocaxnenue ruapokcuaa xpoma (III) u okucnenue ero nepokcuiom Bogopoaa. 13. Pasnoxxenue
nuxpomata aMmmonwms. 14. PasznokeHme mnepokcuaa BoAopoda MO JACHCTBHEM JHOKCHA
mapranma. 15. Ocaxnaenme rtumpokcuaa xenesa (II) m oxucnenwme ero Ha Bo3gyxe. 16.
Brienenue cepeOpa u3 ero coseit neiictBueM Menu.

Jlabopamopuvie onvimui.

1. OkpamuBaHue MJIaMEHH COEIUMHEHUSAMHU HIETIOUYHBIX METAIIOB.

2. O3HaKOMJIEHUE C MUHEpAJIaMH U BaXKHEHIIIMMU COCIMHEHUSIMU IIETOYHBIX METAJIJIOB.

3. CpoiicTBa COEAMHEHMH WIENOYHbIX MeTaioB. 4. Okpacka IUIaMEHM COJIIMH
IIEJIOYHO3EMENBbHBIX MeTauioB. 5. CBoMcTBa MarHugd U ero coenudeHui. 6. CsolicTBa
coequHennii kanbiua. 7. XXectkocth Bonpl. 8. CsoiicTBa amtoMuHus. 9. CBONMCTBA COeQUHEHUN
amomuHus. 10. CBoiicTBa 010Ba, CBUHIIA U UX

coequHennii. 11. CpolictBa coemuHeHuil xpoma. 12. CpBoiicTBa MapraHiia M €ro
coenunenuil. 13. M3yuenune munepanoB xkene3a. 14. CpoiictBa xkene3a. 15. CpoiicTBa meau, ee
CIUIaBOB U coenrHeHui. 16. CBONCTBA IMHKA U €T0 COSTUHEHUN.

Ilpaxkmuueckue pabomoi:

6. [TomyueHnue MeIHOTO Kymopoca.

7. DKCepUMEHTAIbHOE pelIeHHe 3aj1au 10 TeMe «MeTauibl TOOOYHBIX MTOATPYTIID».

8. [losyuenue conu Mopa.

Tema 5. CTpoenne BelecTBa.

ATOMHO-MOJIEKYJIIDHOE ydeHMe. BemecrBa MOJEKyIsIpHOTO M HEMOJEKYJSIPHOIO
cTpoeHMs. KayecTBEHHBIN U KOJWYECTBEHHBIN COCTAaB BellecTBa. MoJsipHas U OTHOCHUTEIbHAs
MOJIEKYJIApHAs Macchl BelecTsa. MoibHasg A0S M MaccoBas [J0JI1 DJIEMEHTa B BELIECTBE.
Crpoenne aroma. Hyxmuapl. M3orombl. Jledext maccel. Tumbl panoakTHBHOTO pacmaja.
TepmosinepHsblii cuHTe3. OTKPBITHE HOBBIX XMUMUYECKUX 3JIEMEHTOB. SInepHble peakunu. Tumel
SJIEPHBIX peakuMil: geneHue U cuHTe3. CKOpPOCTh peakUuu paguoakTUBHOIO pacnaja.
[IpumeHeHne pagMOHYKIMIAOB B MeaunuHe. Meron MedeHbIX aroMoB. IIpumenenue
PaiMOaKTUBHBIX HYKIHMJIOB B TreoxpoHosjoruu. CoBpeMeHHass MOJEIb CTPOCHHsS aTOMA.
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KopnyckynsipHo- BOJIHOBBIE CBOMCTBa 3JieKTpoHa. [IpenacraBieHue O KBAHTOBOM MEXaHUKE.
CootHomenue ne bpoitna. Ilpuniun Heonpenenennoctu I'elizen6epra. IlonsTue o BOJIHOBOM
¢bynkuuu. KBanToBble uymcna. AToMHas opOutank. PacrpeneneHue  3JEKTPOHOB 110
SHEPreTU4eCKUM YpPOBHSM B COOTBETCTBHHM C IPHUHLUIIOM HAaWMEHbLIEH 3HEPIHH, IPABHIOM
Xynna u npuHuunom Ilaynu. OcoO€HHOCTH CTPOEHHUs HEPreTMYecKHX YpoBHEH aTomoB d-
9JIEMEHTOB. DJEKTpOHHAasi KoH(purypauus aroma. Kiaccudukanus XMUMAYECKHX 3JIEMEHTOB (S-,
p-, d-, f-a;ieMeHTbI). DJICKTPOHHBIC KOH(PUIYPAIIUH MOJOXKHUTEIBHBIX U OTPUIATEILHBIX HOHOB.
OcHOBHOE U BO30Y)XIEHHbIE COCTOSHHs aTOMOB. BaneHTHble 3nekTpoHbl. lleproanueckuii
3aKk0oH. DOpPMYJIMpPOBKAa 3aKOHAa B CBETE COBPEMEHHBIX IPEJICTABICHUH O CTPOCHHM aTOMA.
MupoBo33peHueckoe 1 HaydyHoe 3HadueHue Ilepuonnueckoro 3akona JI. . Menneneesa. Paguyc
aToMa. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB IPOCTBIX BEILECTB, BOJOPOIHBIX COCINHEHUH,
BBICIIMX OKCHUAOB M THUJIPOKCHJIOB B IEpUOJaX M TpyNIax. IEKTPOOTPULATEIbHOCTb.
XuMuYeckasi CBA3b. DJEKTPOHHAs MPUPOAA XHMHUUYECKOM CBs3M. Buapl Xumuueckod CBS3H.
KoBaneHTHast CBs3b M €€ XapaKTEPUCTUKU (PHEPrHsl CBA3M, AJMHA CBS3M, BAJEHTHBIA Yrod,
KPaTHOCTb CBSI3H, MOJIAPHOCTb, MOJIIpU3yeMocTh). KoBaneHTHas HenossipHasi ¥ HOJIsIpHasi CBSA3b.
OOMEHHBII U TOHOPHO-AaKIIETITOPHBIN MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW MOJSPHOM CBSI3U.
I'eomeTpus mosiekyinbl. JIUMOJBHBIT MOMEHT CBSI3HM, AUIOJBHBIA MOMEHT MOJEKYJbl. MoHHas
cBsA3b. OTuIMuMEe MeXly MOHHOW M KOBAJEHTHOW CBsA3bl0. Merammueckas cBsi3b. Bonoponnas
CBA3b U €€ BIIMSIHME Ha CBOMCTBA BelllecTBA. MeEKMONIEKYJIIpHbIE B3aumoaencTsus. Ilonsatue o
CynpaMoOJICKYJISIPHOM XUMHH. ATperatHble COCTOSAHMS BenlecTBa. ['a3pl. ['a30Bbie 3aKOHBI.
VpaBuenue Knaiinepona—MenneneeBa. 3akoH ABoraapo. 3akOH OOBEMHBIX OTHOILEHHI.
OTtHocuTenbHas MIOTHOCTH Tra3oB. CpeaHsist MosisgspHas macca cmecu. CTpoeHue TBEpABIX TeEIl:
KpUCTAJLIMYECKUE U aMopgHbIe BellecTBa. TUIBl KPUCTAUIMYECKUX PEIIETOK: aTOMHasl,
MOJIEKYJIsIpHasi, MOHHAas, MeTajuinyeckas. IlonsTue o0 snemeHTapHON sueiike. Pacuer uucna
HWOHOB, COAepXaluxcs B dJeMeHTapHo sueiike. HWonuble panuycel. OmnpeneneHue
METAJJIMYECKOr0  pajauyca. 3aBUCHUMOCTh (U3MYECKUX CBOMCTB BEIIeCTBAa OT THUIA
KpucTainyeckoi pemerku. [Ipuunasl MHOrooOpasust BeiectB. COBpeMEHHbIE MPEICTABICHHUS
O CTPOCHUU TBEPABIX, )KUAKHX U ra3000pa3HbIX BEIIECTB. /Jemoncmpayuu.

1. O6pa3upl BemecTB MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOro cTpoeHus. 2. Bosronka mona.
3. Moaenu monekyd. 4. Kpucramimyeckue pemeTKH.

Tema 6. TeopeTnueckoe onucaHue XUMHYECKHX PeaKINi.

Knaccupukanuss XUMHUECKHMX peakUuMid IO Pa3IUYHbIM [pPHU3HAKAM  CPaBHEHMS.
I'omorenHble M rereporenHsle peakiuu. Kiaccudukanus no 3HaKy TemioBoro 3gddekra.
Obparumbele u HeoOpaTuMble peakuuu. KaTamuTHuecKMe W HEKaTATUTHYECKHUE PpEaKIUH.
Peakiuu ¢ u3MeHeHMEM U 0e€3 M3MEHEHHUS CTENEHHM OKMCIEHUs 3JIEMEHTOB B COCAMHEHUSX.
OHepreTuka  XUMUYeckux  peakuuil.  TemnoBoil  3ddekr  xumumyeckoil  peakumu.
OHJI0TEPMUUYECKHE M HK30TEPMUYECKUE peakuuu. TepMoXxumMHueckue ypaBHEHHs. Temiora
oOpa3oBaHMs BellecTBa. 3akoH ['ecca u crnenctBuss U3 Hero. DHeprus cBsizu. [lonstue o
BHYTpeHHEH 3Hepruu U sHTanbnuu. [loHarue o6 sHTpornuu. BTopoll 3aKOH TepMOAMHAMUKH.
@®opmyna bomnbumana. Dueprus [mO6ca u KpuUTepuM CaMOINPOU3BOIBHOCTH XHUMHYECKON
peakuu. OOpatumMble peakuuu. XuMmuueckoe paBHoBecue. Koncranra paBHoBecus. IlpuHuumn
Jle llarenbe. PaBHOBECHBIE COCTOSHUS: YCTOMUMBOE, HEyCcTOWUNBOE, Oe3paznuuHoe. CMmelieHne
XMMHAYECKOTO PaBHOBECHS MO ISHCTBUEM Pa3IMUHBIX (PAKTOPOB: KOHLIEHTPAI[MHN PEareHTOB WU
IIPOYKTOB PEAKLIUH, JABICHUS, TeMIIepaTypbl. Poib cMeleHns: paBHOBECHUS B TEXHOJIOTMYECKUX
nporeccax. CKOpOCTh XHMHYECKUX PEAKLUUH, €€ 3aBUCHUMOCTb OT pa3iIMyYHbIX (DaKTOpPOB:
IIPUPOABl PEArupyIOIIUX BEIIECTB, KOHILIEHTPAMM pEarupyroliux BEIECTB, TEMIIEpaTypsl,
HaJ4Ms KaTalIW3aTopa, IUIONIAJH ITOBEPXHOCTH PEarupyrolnX BEIEeCTB. Peakiny roMoreHHbIe
U TE€TEPOrcHHBbIE. DJIEMEHTApHbIE peakuuu. MexaHusMm peakluuu. AKTUBUPOBAHHBIN KOMILIEKC
(mepexogHOE COCTOSIHME). 3aKOH JeWCTBYMOIUX Macc. KOHCTaHTa CKOpPOCTH pEakluu, ee
pazMepHocTh. CKOPOCTh peaklUH paauoakTUBHOro pacnana. Ilepmon nomypacnana. [IpaBuio
Bant-T'opda. Tlonstue o0 3Heprum akTUBAIMU W OO0 DHEPreTHYECKOM Npoduiie pPeaxiuu.
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VYpaBuenue Appenuyca. Karaimzaropsl M KaTaau3. DHEpPrusi aKTUBAlUM KaTaIu3UPYEeMOU M
HEKATAJM3UPYEMOl peakuru. AKTHUBHOCTb U CEIEKTUBHOCTh KaTalau3aropa. ['OMOTeHHBIA M
reTeporeHHbId Katanu3. ['oMOreHHbI Katanu3 B ra3oBoi (aze. KatanmuTuueckoe OKuciIeHHE
yrapHOro rasa B KOHBEpTEpax BBIXJIOMHBIX ra3oB B aBTOMOOWISAX. Poib kartamusaTtopoB B
IPUPOJIE U MPOMBIIIIIEHHOM MPpou3BoAcTBe. DepMEHTHI Kak OMOJIOTHYECKHE KaTalu3aTophI.

Hemoncmpayuu. 1. DK30TepMUUYECKUE MU DIHAOTEPMUUYECKUE XUMHUYECKHE DPEAKIUHU. 2.
TenoBbie ABJIEHUS [IPU PACTBOPEHUN CEPHOM KHUCIOTHl U aMMUAYHON CENUTPBL. 3. 3aBUCHMOCTD
CKOPOCTH pEaKIMU OT MPUPOJbI BEIIECTB HA MPUMEPE B3aUMOJCHCTBUS pPacCTBOPOB Pa3IuUHBIX
KHUCIIOT OJMHAKOBOMW KOHIEHTpAallMd C OJMHAKOBBIMM KyCOUYKaMmH (TpaHyjlamMHu) LHWHKa H
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, LIMHKA, JKelie3a) C pacTBOPOM COJISTHOM
KHUCJIOTHL. 4. B3aumoselicTBre pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMU THOCYJIb(ara HATpus
Ppa3IMYHON KOHUEHTPAIUU U TEMIIEPATYPHI.

Jlabopamopuvie onvimei. 1. Katanutuueckoe pasiokeHUE MEPOKCHIA BOJOPOA.

Ilpakmuueckan paboma 9. CKOpOCTh XUMHYECKUX peaKIii. XUMUYECKOE paBHOBECHE.

Tema 7. XuMu4ecKkasi TEeXHOJIOTHS.

OcCHOBHBIE  TPHUHIMIBI ~ XUMHUYECKOHW  TexHojoruu. OOmme mpeacTaBieHUsS O
MPOMBIIIICHHBIX CHOCO0aX MOJYYeHUs XMMUYECKUX BelecTB. [IpoM3BOICTBO CEpHOM KHUCIOTHI
KOHTaKTHBIM CHocoOOM. XuMu3M rmporecca. Colppe Il MPOU3BOJICTBA CEPHOU KHUCIOTHI.
TexHonornyeckas cxema nporecca, IIpoLecChl U arapaThl.

MexaHu3M KaTaluTHYECKOro nedcTBus okcuna BaHaaus (V). [IpousBoiacTBo ammuaka.
Xumusm mpouecca. OnpenesneHne ONTUMAIbHBIX YCIOBMM IpoBeAeHMs peakuuu. IlpuHnmn
LAPKYJSILMA W €ro peanusalus B TEXHOJIOIMYecKod cxeme. Meramnyprus. YepHas
metautyprus. IlpousBoactBo uyryHa. JlomeHHBIH mpolecc (ChIpbe, YCTPOHCTBO JTOMEHHOM
Ie4yu, XUMU3M Ipouecca). [Ipon3BoacTBo cranm B MapTeHOBCKOM neun. IIpon3BoacTBo cranu B
KHCIIODOJTHOM KOHBEpPTEpEe W B JJIeKTporeyax. IIpsmoil Meron momydeHus xeie3a U3 pymbl.
[Bernas wmetamnyprus. OpraHudeckuil cuHTe3. I[IpomblliieHHas oOpraHudeckas XUMUSL.
OCHOBHOM M TOHKHMHA opraHuyeckuii cuHTe3. Hambosee KpyNMHOTOHHAXKHBIE MPOHM3BOJICTBA
opranmyeckux coennHeHuil. IIpomsBoxctBo MeraHona. IlomydeHne yKCyCHOM KHCIIOTBI H
dbopmanpieruaa w3 meraHosa. [lomyuenue arerara memrosio3bl. CeIppe ISl OpraHUYECKON
npombliuieHHOCTH. [Ipobiaema oTX0/10B ¥ MOOOYHBIX MPOAYKTOB. CHHTE3bl HA OCHOBE CHHTE3-
rasa.

Tema 8. Xumus B NOBCeTHEBHOM KU3HH.

Kocmernueckue u napdromepusie cpencta. beiroBas xumus. [IoHsATHE 0 TOBEPXHOCTHO-
aKTUBHBIX BellecTBax. Moromue u yucTsmme cpeactsa. OrbdenuBaromue cpenacrtsa. [Ipasuia
6e3omacHOil paboThl C €IKUMH, FOPIOYMMH M TOKCUYHBIMU BEIIECTBAMM, CPEJICTBAMU OBITOBOM
xuMmun. [TurmenTe! 1 kpacku. [IpuHIMIBI OKpaIlIMBaHUS TKaHEM.

Tema 9. Xumust Ha ciayxode o01mecTBa.

Iumc. M3Bects. Llement, 6eton. Knen. [on0op onTHManbHBIX CTPOUTEIBHBIX MAaTEPHATIOB
B TMPaKTHUUYECKOW JCSITCIIBHOCTH 4elioBeKa. MuUHEpaibHbIe W OpPraHUYeCKHEe YI0OpEHUSI.
CpenctBa 3amuThl pacteHuil. IllecTUIUABI: WHCEKTULUIBI, TEPOUIUABI U  (DYHTULIUIBL
Penennentel. Crekno, ero Buabl. CHIMKATHAsA MOPOMBIIUIEHHOCTh. TpaguIlMOHHBIE U
COBpPEMEHHBIC KepaMHuueckue maTepuaibl. CBepxXnpoBoasias kepamMuka. [loHsTHE 0 KepMeTax,
MaTepHallax ¢ BBICOKOW TBEPJOCTHIO.

Ilpakmuueckasa padoma 10. PacriozHaBaHuE BOJIOKOH

Tema 10. Xumus B coBpemenHoii Hayke. [loBTopenue.

OcobenHoctu coBpeMeHHOM Hayku. llpodeccuss xumuka. MeTomoIOTHsS HAyYHOT'O
ucclieIoBaHust. MeTo bl HaydHOTo TI03HaHUS B XUMHH. CyObeKT 1 00BEKT Hay9IHOTO TTO3HAHHUSL.
[TocranoBka mpoOiembl. COop wuHbOpManuu W HakoryieHue ¢aktoB. [umoresa u ee
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JKCIEpUMEHTalbHAsl IpoBepKa. Teoperudyeckoe OOBSICHEHUE IOJNyYEHHBIX pPE3YJIbTaTOB.
Wuaykuys v negykuus. DKCIEpUMEHTaIbHAs IPOBEPKA MOJTYUYEHHBIX TEOPETUYECKUX BBIBOJOB C
LEJIBI0 PACHIPOCTPAHEHUSI UX Ha OoJiee MIMPOKHHA KpyTr 00BEKTOB. XMMUYECKUN aHAIU3, CHHTE3,
MOJIEIUPOBAaHUE XHMHUYECKUX TMPOIECCOB W SABJICHMM Kak MeToJa HAy4yHOro IO3HAHUA.
HanoctpykTypsl. BeeneHue B NpoekTHyrO nesTeNbHOCTb. IIpoexT. Tumel m BUABI NMPOEKTOB,
3Tansl peanu3anuu npoekra. OcoOeHHOCTH pa3pabOTKH MPOEKTOB (ITOCTAHOBKA IeleH, moadop
METOJUK, paboTa C JUTepaTypHbIMU MCTOYHMKAMH, O(OpPMIIEHWE U 3allliTa IPOEKTa).
Hctounukn xumuyeckod wuHpopmanuu. Ilonck xumuueckod HH(pOpMALMM 0 Ha3BaHMSM,
UACHTU(UKATOPAM, CTPYKTYpHbIM QopmynaM. Pabora ¢ 06azamu ngaHHbIX. COBpeMeHHbIE
(U3NKO-XUMHUYECKHE METOIBI YCTAHOBJICHHUS COCTaBa U CTPYKTYPhI BELIECTB.

Jlemoncmpayuu. 1. Tlumessie kpacutenu. 2. Kpamenune tkaneit. 3. OtOennBaHue TKaHEH.
4. Konnexkuus cpeacTs 3auuThl pacteHuid. 5. Kepamuueckue matepuansl. 6. LiBeTHble cTekna. 7.
[Ipumepsrl paboTh ¢ XUMUYECKUMH 0a3aMU JTaHHBIX.

Jlabopamopnvie onvimpi. 1. 3HaKOMCTBO ¢ MOIOIITUMU cpeacTBami. 2. Kien.

3.3HaKOMCTBO C MUHEPAJIbHBIMU yJIOOPEHUSIMH U MU3y4YEHHUE UX CBOUCTB.

Tunsl pacyeTHbIX 33124

1. Haxoxaenue MoneKyIsspHOM (OpMYIIbl YTIEBOAOPOIA MO €ro IUNIOTHOCTH M MacCOBOM
JI0JIe AJIEMEHTOB, BXOJSIINX B €r0 COCTAB WJIM IO MPOJAyKTam cropanus. 2. Pacuerst maccoBoi
70711 (MAcChl) XUMHUYECKOTO COSAMHEHUS B CMECH.

3. Pacuetsl Maccel (00beMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO U3
BEIIECTB JIaHO B M30OBITKE (MMEET MPUMECH ).

4. PacueTsl MaccOBOM MM OOBEMHOM J0JIM BBIXOJAA MPOJYKTa peakluu OT TEOPETUUECKH
BO3MOYHOTO.

5. Pacuets! TemnoBoro 3¢ ¢exra peaxium.

6. PacueTsl 00bEMHBIX OTHOIIICHUM Ta30B MPU XUMUYECKUX PEAKITUSIX.

7. Pacuerpl mMacchl (0ObeMa, KOMMYECTBA BEILIECTBA) MPOAYKTa PEaKLUU, €CId OJHO W3
BEILIECTB JIAHO B BU/JIE PACTBOpPA C ONPEICICHHOM MaCCOBOM JI0JIel paCTBOPEHHOI'O BEILIECTBA.

8. PacueTsl sHEpruM aKTUBALMKM U KOHCTAHTHI CKOPOCTU PEAKIIMH 110 SKCIIEPUMEHTATHHBIM
JAHHBIM.

9. Pacuer KOHCTaHThI PABHOBECHS IO PABHOBECHBIM KOHILIEHTPALIUSIM BEIIECTB.

10. Pacuer paBHOBECHBIX KOHIIEHTpAIlUi BEIIECTB, €CJIM HW3BECTHBI HCXOIHBIC
KOHIICHTPALlUH BEIIECTB U KOHCTaHTa PABHOBECHSI.

11. Pacuer pH pactBopa CHIBHOW KUCIOTHI U CHJIIBHOIO OCHOBAHHUS, €CIM W3BECTHA HMX
KOHIICHTpAIIUS.

12. Pacuer pH pacTBOpa cinaboil KHCIOTHI M CIA0OTO OCHOBAaHMS, €CIM HM3BECTHA HX
KOHILIEHTpALKs U KOHCTAHTA JUCCOLIMAIUY.

13. PacueT pacTBOPUMOCTH COJIH, €CJIM U3BECTHA BennunHa ee [1P.

14. PacyeTsl ¢ HCMOJIB30BAHUEM 3aKOHOB AJIEKTPOJIN3a.
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TemaTnuyeckoe MNJIAHUPOBAHUE, B TOM YHCJIEe C Y4eTOM padodei mporpamMmMmbl

BOCIIMTAaHUA € YKa3aHUEM KOJIUIECTBA YaCO0B, OTBOAMMBIX HAa OCBOCHHUE Ka)l(IlOﬁ TEMBbI.

Ne Tema ypoka KosnuuyectBo | DnexTpoHHbIE (IMPPOBBIE) 00pa3oBaTeIbHbIE
4acoB pecypcehl
Bcero | Kontp
OJIBH
bIX
pabot

1 IToBTOpEHHE: 1 https://foxford.ru/wiki/himiya/klassifikatsiya-
KaccuuKarus organicheskih-veschestv
OpraHHYeCKHUX
BEILIECTB.

2 IToBTOpeHwue: 1 https://foxford.ru/wiki/himiya/kachestvennye-
Ka4eCTBCHHbBIC reaktsii-na-organicheskie-veschestva
peakmuu
OpTraHU4YCCKUX
BCUICCTB.

3 IToBTOpEHHE: 1 https://foxford.ru/wiki/himiya/klassifikatsiya-
U30MepHs U organicheskih-veschestv
T'OMOJIOT'HA.

4 IToBTOpEHUE: BHIBOI 1 https://foxford.ru/wiki/himiya/vyvod-
MOJICKYJISIPHOM formuly-veschestva
(hopMyJIbl BEIIIECTBA.

5 IToBTOpEHHE: 1 1 https://foxford.ru/wiki/himiya/vyvod-
peleHue 3aaad. formuly-veschestva
BxoHOW KOHTPOJIb
3HAHUM.

6 Knaccudukanus 1 https://foxford.ru/wiki/himiya/vodorod-ego-
MPOCTBIX BEIIECTB. fizicheskie-i-himicheskie-svoystva
Bonopoa.

7 Bomopon. 1 https://foxford.ru/wiki/himiya/vodorod-ego-

fizicheskie-i-himicheskie-svoystva

8 I"ajoreHsl. 1 https://foxford.ru/wiki/himiya/obschaya-

harakteristika-i-stroenie-galogenov

9 I'anorenoBomopoasl. | 1 https://foxford.ru/wiki/himiya/galogenovodor

ody-ih-svoystva

10 Xnop: 1 https://foxford.ru/wiki/himiya/galogeny-
XapaKTEepUCTHUKA, prostye-veschestva
MOJIYUCHHUC U
3HAa4YCHUC.

11 Xnop: 1 https://foxford.ru/wiki/himiya/galogeny-
B3aUMOJICHCTBHE C prostye-veschestva
BEIIIECTBAMH. https://www.yaklass.ru/p/himija/9-

klass/khimiia-nemetallov-157456/galogeny-
khlor-i-ego-soedineniia-161110

12 Kucnoponnsie 1 https://foxford.ru/wiki/himiya/kislorodsoderz
COEIMHEHUS XJI0pa. haschie-kisloty-galogenov-i-ih-soli

https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-157456/galogeny-
khlor-i-ego-soedineniia-161110
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https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-organicheskie-veschestva
https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-organicheskie-veschestva
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-galogenov-i-ih-soli
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-galogenov-i-ih-soli

13 OKHUCTUTENbHBIC https://foxford.ru/wiki/himiya/kislorodsoderz
CBOICTBa COeTMHEHU I haschie-kisloty-galogenov-i-ih-soli
XJIopa. https://www.yaklass.ru/p/himija/9-

klass/khimiia-nemetallov-157456/galogeny-
khlor-i-ego-soedineniia-161110

14 XJ10pOBOIOPO/I. https://www.yaklass.ru/p/himija/11-
ConsiHast KUCTIOTA. klass/kharakteristika-nemetallov-

7269055/vodorod-i-vodorodnye-soedineniia-
nemetallov-7267751

15 drop, Opom, HOI U UX https://chemistry.ssau.ru/lection/galogeny-
COC/IMHEHMSL. vzglyad-na-ih-lichnuju-zhizn/

16 [pakTtuueckas pabora https://infourok.ru/prakticheskaya-rabota-

1. Pemrenue reshenie-eksperimentalnyh-zadach-po-teme-
IKCIIEPUMEHTATbHBIX galogeny-4548517.html

3a4a4 110 TeEME

"["anmorensr".

17 Pemenue 3anaq u https://infourok.ru/prakticheskaya-rabota-
BBITTOJTHEHHUE reshenie-eksperimentalnyh-zadach-po-teme-
yIpaKHEHHH 110 TeME galogeny-4548517.html
"["amorensr".

18 XaJIbKOT €HBI. https://foxford.ru/wiki/himiya/obschaya-
harakteristika-i-stroenie-elementov-via-
gruppy

19 O30H- aI0TpOITHAS https://foxford.ru/wiki/himiya/kislorod
MoaupUKaIHSA
KHUCJIOpOJa.

20 CpaBHEHHE CBOKCTB https://foxford.ru/wiki/himiya/kislorod
030HAa M KHCJIOPO/Jad.

21 [epokcun Bomopoaa. https://foxford.ru/wiki/himiya/peroksid-
CoenuHeHUs vodoroda
IEPOKCHUJIa BOAOPOIa.

22 Cepa. https://foxford.ru/wiki/himiya/sera

23 CepoBo10poI. https://foxford.ru/wiki/himiya/binarnye-
Cynbbupl. soedineniya-sery

24 CepHuCTHIH Ta3. https://foxford.ru/wiki/himiya/binarnye-
CepHblIif aHTHIPHU/IL. soedineniya-sery

25 CepHucCTas KHCIOTA. https://foxford.ru/wiki/himiya/kislorodsoderz
CepHasi KUCITOTA. haschie-kisloty-sery

26 CoiicTBa https://foxford.ru/wiki/himiya/kislorodsoderz
pa30aBICHHON U haschie-kisloty-sery
KOHIICHTPUPOBAHHON https://foxford.ru/wiki/himiya/vzaimodeystvie
CEpHOMU KHCIIOTHI. -sernoy-kisloty-s-metallami-i-nemetallami

27 [MpakTHyeckas padoTa https://infourok.ru/prakticheskaya-rabota-

2. Pemrenue reshenie-eksperimentalnih-zadach-po-teme-
9KCIEPUMEHTATBHBIX kislorod-sera-3489028.html
3aa4 110 TeM¢E
"XanpKoreHs!".
28 KonrponsHast pabora https://infourok.ru/proverochnaya-rabota-po-

o temaM "T"amoreusr"”
" "XajapKoreHs!'".

himii-dlya-11-klassa-uglublyonnyj-uroven-
galogeny-i-ih-soedineniya-1-8-varianty-
5312957.html
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https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-galogenov-i-ih-soli
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-galogenov-i-ih-soli
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
https://infourok.ru/proverochnaya-rabota-po-himii-dlya-11-klassa-uglublyonnyj-uroven-galogeny-i-ih-soedineniya-1-8-varianty-5312957.html
https://infourok.ru/proverochnaya-rabota-po-himii-dlya-11-klassa-uglublyonnyj-uroven-galogeny-i-ih-soedineniya-1-8-varianty-5312957.html
https://infourok.ru/proverochnaya-rabota-po-himii-dlya-11-klassa-uglublyonnyj-uroven-galogeny-i-ih-soedineniya-1-8-varianty-5312957.html
https://infourok.ru/proverochnaya-rabota-po-himii-dlya-11-klassa-uglublyonnyj-uroven-galogeny-i-ih-soedineniya-1-8-varianty-5312957.html

29 DJeMeHTBI https://foxford.ru/wiki/himiya/obschaya-
MOJIPYIIIBI a30TA. harakteristika-i-stroenie-elementov-va-gruppy
A3oT. https://foxford.ru/wiki/himiya/azot

30 Ammmuak. Conun https://foxford.ru/wiki/himiya/ammiak
AMMOHUA.

31 [pakTtuueckas pabora https://infourok.ru/prakticheskaya-rabota-
3.ITonyuenue poluchenie-ammiaka-i-izuchenie-ego-
aMMHaKa U U3y4eHHe svoystv-1943574.html
€ro CBOMCTB.

32 Oxcuibl a30Ta. https://foxford.ru/wiki/himiya/oksidy-azota

33 A30THasi KUCTIOTA. https://foxford.ru/wiki/himiya/kisloty-azota

34 Coun a30THOM https://foxford.ru/wiki/himiya/vzaimodeystvie
KHCJIOTHIL. -azotnoy-kisloty-s-metallami-i-nemetallami

35 docdop. CpoiicTBa https://foxford.ru/wiki/himiya/fosfor
dbocdopa

36 dochopusbrit https://foxford.ru/wiki/himiya/soedineniya-
AHTHJIPHI. fosfora

37 dochopHBIC KHCIOTHL https://foxford.ru/wiki/himiya/soedineniya-

fosfora

38 [MpakTHueckas padboTa https://5terka.com/node/10695
4 Perenue
OKCIICPUMCHTAJIbHBIX
3a4a4 110 TeME
"DeMeHThI
HOArpyInIsl a3oTa'.

39 Yraepo. https://foxford.ru/wiki/himiya/uglerod

40 CoenuHeHus https://foxford.ru/wiki/himiya/soedineniya-
yIaepoa. ugleroda

41 YroapHas KUCIIOTA U https://foxford.ru/wiki/himiya/ugolnaya-
€e COJIN. Kislota-i-ee-soli

42 Kpemunid. https://foxford.ru/wiki/himiya/ugolnaya-

kislota-i-ee-soli

43 CoenuHeHus https://foxford.ru/wiki/himiya/soedineniya-
KpEMHUSI. kremniya

44 Brimonaenue https://foxford.ru/wiki/himiya/obschaya-
yIpakHEHHH 10 Teme harakteristika-i-stroenie-elementov-iva-
"D11eMeHTHI gruppy
HOArpymIa
yrieponaa'.

45 bop. Coennnenus http://himsnab-spb.ru/article/ps/b/
oopa.

46 Oo6o06matoee https://infourok.ru/konspekt-uroka-
MMOBTOPEHHE 110 TeME obobschayuschee-povtorenie-po-teme-
"Hemerasmisr". nemetalli-3674715.html

47 Breimonnenue https://infourok.ru/konspekt-uroka-
yIpakKHEHHUH 110 TeME obobschayuschee-povtorenie-po-teme-
"Hemerasmisr". nemetalli-3674715.html

48 KontposnbHas paboTa https://infourok.ru/klass-kontrolnaya-rabota-
o "HemerayisL." prof-nemetalli-3685574.html

49 Koppekiust 3HaHui 10 https://infourok.ru/klass-kontrolnaya-rabota-

teme "Hemeramisr"

prof-nemetalli-3685574.html
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https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy

50 CrpoeHue ¢ CBOMCTBa https://foxford.ru/wiki/himiya/osobennosti-

MIPOCTHIX BEIIECTB - stroeniya-i-svoystv-metallov

MCTAJIJIOB.

51 [Monyuenue u https://foxford.ru/wiki/himiya/poluchenie-i-

[IpUMEHEHHE primenenie-metallov

MCTAJIJIOB.

52 CruiaBbl. https://foxford.ru/wiki/himiya/poluchenie-i-
primenenie-metallov

53 XapakTepucTHKa https://foxford.ru/wiki/himiya/poluchenie-i-

M3BECTHBIX CILIABOB. primenenie-metallov

54 Oo6mas https://foxford.ru/wiki/himiya/osobennosti-

XapaKTepUCTHKA stroeniya-metallov-ia-i-iia-grupp

IICJIOYHBIX MCTAJIJIOB.

55 Harpwii u kanuii. https://foxford.ru/wiki/himiya/sravnenie-i-
osobennosti-svoystv-schelochnyh-i-
schelochnozemelnyh-metallov

56 CoenvHeHus HATPUS U https://www.yaklass.ru/p/himija/9-

KaJust klass/khimiia-metallov-163805/shchelochnye-
metally-i-ikh-soedineniia-163806/re-
edech731-dfcd-452e-96e6

57 Oo6mas https://foxford.ru/wiki/himiya/sravnenie-i-

XapaKTepPUCTHKA osobennosti-svoystv-schelochnyh-i-

IETOYHO3EMENTBHBIX schelochnozemelnyh-metallov

MECTAJIJIOB.

58 AmdoTepHOCTH https://chemege.ru/gidroksid-berilliya/

COCJIMHEHU I

OepusuIHs.

59 Maruuii u ero https://chemege.ru/magnij/

COCAUHCHNA.

60 Kasbumii u ero https://infourok.ru/kalciy-i-ego-soedineniya-

COEUHEHNS. 3126934.html

61 XKecTkocTh BOAbI U https://www.yaklass.ru/p/himija/11-

CIOCOOBI e¢ klass/kharakteristika-metallov-

yCTpaHEeHHUSI. 7200709/zhestkost-vody-i-sposoby-ee-
umensheniia-7228154/re-51c02334-3f60-
4a55-9645-0965e51825de

62 ATIOMUHUT. https://foxford.ru/wiki/himiya/stroenie-i-

CBoiiCTBa AJIFOMUHUSI. svoystva-alyuminiya-i-ego-soedineniy

63 CBoiiCTBa aIFOMUHUSL. https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-alyuminiya-i-ego-soedineniy

64 [onyuyenne u https://foxford.ru/wiki/himiya/stroenie-i-

[IPUMEHCHHE svoystva-alyuminiya-i-ego-soedineniy

AJIFOMUHUNS.

65 CoenuHeHus https://foxford.ru/wiki/himiya/stroenie-i-

ATFOMUHUSL. svoystva-alyuminiya-i-ego-soedineniy

66 OuoBo. https://infourok.ru/prezentaciya-po-himii-na-
temu-himicheskij-element-olovo-
5516203.html

67 CauHerl. https://foxford.ru/wiki/himiya/svinets-i-ego-
soedineniya

68 CoenuHeHus 0JI0Ba U https://foxford.ru/wiki/himiya/svinets-i-ego-

CBHHIIA.

soedineniya
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https://foxford.ru/wiki/himiya/sravnenie-i-osobennosti-svoystv-schelochnyh-i-schelochnozemelnyh-metallov
https://foxford.ru/wiki/himiya/sravnenie-i-osobennosti-svoystv-schelochnyh-i-schelochnozemelnyh-metallov
https://foxford.ru/wiki/himiya/sravnenie-i-osobennosti-svoystv-schelochnyh-i-schelochnozemelnyh-metallov

69 KonTtpomnbHast pabora https://infourok.ru/kontrolnaya-rabota-po-
o TeMe "MeTaisl himii-na-temu-metally-glavnyh-podgrupp-11-
TJIaBHBIX TOATpy™'. klass-uglublennyj-uroven-5574839.html

70 [IpakTrueckas pabota https://infourok.ru/tehnologicheskaya-karta-
5. Pemenue uroka-po-teme-metally-glavnyh-podgrupp-
AKCICPUMECHTATBHBIX 9klass-4353043.html
3a71a4 110 TEME
"MerTalbl II1aBHEIX
noarpynn"

71 Oomas https://foxford.ru/wiki/himiya/osobennosti-
XapaKTepUCTHKA stroeniya-perehodnyh-metallov
MEPEXOAHBIX
MECTAJIJIOB.

72 Xpom. https://foxford.ru/wiki/himiya/stroenie-i-

svoystva-hroma-i-ego-soedineniy

73 CaoiicTBa Xpoma. https://foxford.ru/wiki/himiya/stroenie-i-

svoystva-hroma-i-ego-soedineniy

74 OKHUCITUTEBLHO- https://foxford.ru/wiki/himiya/stroenie-i-
BOCCTaHOBUTEIHHBIE svoystva-hroma-i-ego-soedineniy
CBOMCTRBA XpoMma.

75 CoenuHEHHS XpOMa. https://foxford.ru/wiki/himiya/stroenie-i-

svoystva-hroma-i-ego-soedineniy

76 Mapraser. https://foxford.ru/wiki/himiya/stroenie-i-

svoystva-margantsa-i-ego-soedineniy

77 Coenunenus https://foxford.ru/wiki/himiya/stroenie-i-
Maprasia. svoystva-margantsa-i-ego-soedineniy

78 XKeneszo kak https://foxford.ru/wiki/himiya/stroenie-i-
XMUMHAYECKHUH DJIEMEHT. svoystva-zheleza-i-ego-soedineniy

79 XKemneso - mpoctoe https://foxford.ru/wiki/himiya/stroenie-i-
BEIIECTBO. svoystva-zheleza-i-ego-soedineniy

80 CoeauHeHus Keje3a https://foxford.ru/wiki/himiya/stroenie-i-
(. svoystva-zheleza-i-ego-soedineniy

81 CoenuHeHus Keje3a https://foxford.ru/wiki/himiya/stroenie-i-
(). svoystva-zheleza-i-ego-soedineniy

82 Menp. https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310

83 CoenuHeHns Meu. https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310

84 [pakTtuueckas pabora http://files.school-

6. ITonyuenue collection.edu.ru/dlIrstore/f3f874e9-842a-
MEJIHOTO KyIopoca. 4379-8c1c-93a35374e755/1.html
[loyuyenune

KCJIE3HOI'O KYIIopoca.

85 Cepebpo. https://foxford.ru/wiki/himiya/stroenie-i-

svoystva-soedineniy-medi-i-serebra

86 30110TO. http://himsnab-spb.ru/article/ps/au/
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87 [uHk. https://foxford.ru/wiki/himiya/stroenie-i-

svoystva-tsinka-i-ego-soedineniy

88 AmdoTtepHOCT https://foxford.ru/wiki/himiya/stroenie-i-
COEIMHEHU IUHKA. svoystva-tsinka-i-ego-soedineniy

89 PryTs. https://infourok.ru/prezentaciya-po-himii-na-

temu-rtut-3382179.htmi

90 Breimonnenue https://nsportal.ru/shkola/khimiya/library/201
yIpakKHEHHUH 110 TeMe 5/12/18/urok-po-teme-metally-pobochnyh-
"MeTasuibl MOOOYHBIX podgrupp-zhelezo
noarpynn'.

91 [IpakTuueckas padota
7. Pemenue https://infourok.ru/prakticheskaya-rabota-na-
IKCIIEPUMEHTATBHBIX temu-metalli-pobochnih-podgrupp-i-ih-
3aj1a4 1o TeMe soedineniya-klass-3007507.htmi
"MeTasibl MOOOYHBIX
noarpynn'.

92 [IpakTuueckas pabora https://infourok.ru/prakticheskaya-rabota-v-
8. Iomyuenue comu 11-klasse-profilnoe-obuchenie-poluchenie-
Mopa. soli-mora-5987811.html

93 Ob6o06mraromee https://infourok.ru/konspekt-uroka-himii-
MIOBTOPEHUE MO TEME po-teme-povtorenie-i-obobschenie-po-
"Merannst". teme-metalli-2374647.html

94 KonrponsHast pabora https://infourok.ru/klass-kontrolnaya-rabota-
2 1o TeMe prof-metalli-pobochnih-podgrupp-
"Merayutsr". 3685572.html

95 Koppekius 3Hanui mo https://infourok.ru/kontrolnaya-rabota-
teme "Metaibl". po-himii-po-teme-metally-11-klass-

5048667.html

96 Crpoenue aToma. https://foxford.ru/wiki/himiya/modeli-

stroeniya-atoma

97 SnepHble peakuu. https://infourok.ru/konspekt-uroka-po-

fizike-na-temu-yadernie-reakcii-klass-
1572789.html

98 DneMeHTapHBIC https://teach-in.ru/lecture/03-30-
MTOHATHS KBAHTOBOM Avakyants
MEXaHUKH.

99 DNEKTPOHHBIC https://teach-in.ru/lecture/03-30-
KOH(UTypaIiu Avakyants
aTOMOB.

100 DJEeKTPOHHO- https://www.yaklass.ru/p/himija/11-
rpaduyeckue klass/osnovnye-poniatiia-i-zakony-khimii-
(hopMyIIBI. 6931691 /sostoianie-i-raspredelenie-

elektronov-v-atome-d-orbitali-
6931775 /re-9acac2eb-6294-472f-9dc7-
26d894070d18

101 Xumu4deckasi CBs3b. https:/ /foxford.ru/wiki/himiya/kovalentn
KoBaneHnTHast cBs3b. aya-svyaz-i-ee-harakteristiki

102 KoBanientHas cBsizb 1 https:/ /foxford.ru/wiki/himiya/kovalentn
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CTPOEHHE MOJIEKYI.

aya-svyaz-i-ee-harakteristiki

103 HonHnas cBs3b. https://foxford.ru/wiki/himiya/ionnaya-
svyaz-i-ee-harakteristiki
104 CrpoeHue NOHHBIX https://foxford.ru/wiki/himiya/ionnaya-
KpHUCTAJIJIOB. svyaz-i-ee-harakteristiki
105 Mertanyeckas https:/ /foxford.ru/wiki/himiya/metalliche
CBSI3b. skaya-svyaz-i-ee-harakteristiki
106 Kpucrammmaeckue https://foxford.ru/wiki/himiya/tipy-
pELIETKH. kristallicheskih-reshetok-i-fizicheskie-
svoystva-veschestv
107 MeXMOJIEKYIIIpHBIC https://www.yaklass.ru/p/himija/11-
B3aUMOJEHCTBUS. klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-
6927604 /mezhmolekuliarnoe-
vzaimodeistvie-vodorodnaia-sviaz-
6926174 /re-db4355f3-6c16-4af1-9eb2-
216a4e9320a2
108 BonopoaHas cBs3b. https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-
6927604 /mezhmolekuliarnoe-
vzaimodeistvie-vodorodnaia-sviaz-
6926174 /re-6dc42392-8d25-45db-8e23-
26¢515a54345
109 KonTponbHas pabota https://infourok.ru/kontrolnaya-rabota-
1o teMe "CTtpoeHue po-himii-na-temustroenie-veschestva-
BemecTna. klass-824456.html
110 TemnoBsie 3¢ hexThI https://infourok.ru/konspekt-uroka-
XUMHYECKUX PEaKInid. obobschenie-znaniy-po-teme-stroenie-
veschestva-klass-2020698.html
111 3akoH ['ecca. https://foxford.ru/wiki/himiya/zakon-
gessa
112 3axoH ['ecca u https://foxford.ru/wiki/himiya/zakon-
CIICICTBUE U3 HETO. gessa
113 DHTpONHSI. http://fn.bmstu.ru/data-
physics/library/teor_physics/thermodyna
mics/ch1/texthtml/ch1_5.htm
114 BTopoii 3akon https://www.yaklass.ru/p/fizika/10-
TEPMOTTHAMUKH. klass/osnovy-termodinamiki-
6869723 /vtoroi-zakon-termodinamiki-
6874399 /re-f7fc28a1-f780-4731-8738-
43aa24d747cb
115 Oueprus ['u66ca. https://scienceforum.ru/2017 /article/201
7032062
116 Kpurepuu https://studme.org/374308 /matematika_
CaMOMPOU3BOJIBHOCTHU himiya_fizik/kriterii_samoproizvolnogo_pr
XUMHYECKOHN peakinu. otekaniya_himicheskogo_protsessa_sostoy
aniya_ravnovesiya_zakrytyh_izolirovann
117 Pemenwue 3amaq mo https://studme.org/374308 /matematika_

TEME.

himiya_fizik/kriterii_samoproizvolnogo_pr
otekaniya_himicheskogo_protsessa_sostoy
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aniya_ravnovesiya_zakrytyh_izolirovann

118 Ckopoctb https://foxford.ru/wiki/himiya/skorost-
XUMHUYECKOH peakiuu. himicheskoy-reaktsii
119 3aKOH JIEHCTBYIOIINX https://foxford.ru/wiki/himiya/zakon-
Mmacc. gessa
120 3aBUCHMOCTh https:/ /foxford.ru/wiki/himiya/faktory-
CKOPOCTH vliyayuschie-na-skorost-reaktsii
XUMHYECKON peaknu
OT TeMIIEPATYPHI.
121 3aBUCUMOCTh http://profil.adu.by/mod/book/view.php?i
CKOPOCTH d=5356
XHUMHAYECKON peaKIiu
OT TeMIIEPaTyphl.
122 Karanus. https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740 /katalizatory-i-kataliz-
6964760 /re-c12b4366-31af-4128-827f-
73f004017aa9
123 KaranuzaTopsi. https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740 /katalizatory-i-kataliz-
6964760 /re-c12b4366-31af-4128-827f-
73f004017aa9
124 XUMHYeCKoe https://foxford.ru/wiki/himiya/smescheni
paBHOBECHE. e-himicheskogo-ravnovesiya
125 [Ipunuun Jle https:/ /foxford.ru/wiki/himiya/smescheni
[Haremnse. e-himicheskogo-ravnovesiya
126 Ponw cmemenus https://foxford.ru/wiki/himiya/smescheni
paBHOBECHS B e-himicheskogo-ravnovesiya
TEXHOJIOI'MYCCKUX
pEaKIuu.
127 [Ipaktuueckas padora https://5terka.com/node/11228
9. Cxopoctb
XUMHAYECKUX PEAKITHIA.
XUMHYECKOE
paBHOBECHE.
128 HNonnoe https://chemege.ru/ph/
MMPOU3BCACHUC BOJBI.
Bonopoansrit
MOKa3aTelb.
129 XHMHYECKOE https://foxford.ru/wiki/himiya/himichesk
paBHOBECHE B oe-ravnovesie
pacTBopax.
130 DIeKTPOITH3. https:/ /foxford.ru/wiki/himiya/elektroliz-
rastvorov-i-rasplavov
131 Boinonnenue https://foxford.ru/wiki/himiya/elektroliz-
yIpaKHEHHUH 110 TeMe rastvorov-i-rasplavov
"DnexTpoaus".
132 Oo6o06maromee https://infourok.ru/kontrolnaya_rabota_p

ITIOBTOPCHUC I10 TCMC

o_himii 11 _klass-311893.htm
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"Teoperuueckue
OCHOBBI XUMHUHU".

133 KonTpomnpHas padbora https://infourok.ru/kontrolnaya_rabota_p
3 no Teme 0_himii_11_klass-311893.htm
"TeopeTnueckue
OCHOBBI XUMHUH".

134 Koppekus 3Hanuii mo https://infourok.ru/kontrolnaya_rabota_p
teMe "TeopeTnueckue o_himii 11 klass-311893.htm
OCHOBBI XUMHUH".

135 Hayu4Hble mpUHITUIIBI https:/ /foxford.ru/wiki/himiya/nauchnye-
OpraHu3anuu printsipy-organizatsii-himicheskogo-
XUMHAYECKOTO proizvodstva
MIPOU3BOJICTBA.

136 [IpousBoncTso https://foxford.ru/wiki/himiya/proizvods
CEpHOU KUCIIOTHI. tvo-sernoy-kisloty

137 [IpousBoacTBO https://foxford.ru/wiki/himiya/proizvods
aMMHaKa. tvo-ammiaka

138 [IpousBoacTBO https://uchitel.pro/%D0%BF%D1%80%D
qyryHa. 0%BE%D0%B8%D0%B7%D0%B2%D0%

BE%D0%B4%D1%81%D1%82%D0%B2
%D0%BE-
%D1%87%D1%83%D0%B3%D1%83%D0
%BD%D0%B0-%D0%B8-
%D1%81%D1%82%D0%B0%D0%BB%D
0%B8-
%D0%B4%D0%BE%D0%BC%D0%B5%D
0%BD%D0%BD%D0%B0%D1%8F/

139 [Tpon3BOACTBO CTANH. https://infourok.ru/urok-himii-

proizvodstvo-stali-4929831.html

140 [TpompbltieHHBIH https://foxford.ru/wiki/himiya/organiche
OpraHUYeCKU skiy-sintez-osnovy
CHHTE3.

141 XUMUYECKOe https://infourok.ru/prezentaciya-po-
3arpsi3HEHUE himii-na-temu-himicheskoe-zagryaznenie-
OKpYKaroIIen Cpeibl. okruzhayuschey-sredi-390209.html

142 "3enenas" XxuMusl. http://xn--hlaaaas2amsp6c.xn--

plai/news/id13

143 XUMUS TTUTIH. https://infourok.ru/konspekt-lekciy-po-

discipline-himiya-pischi-348738.html

144 JlexapcTBEHHbIE https://infourok.ru/urok-po-himii-klass-
CpelICTBa. lekarstva-avtor-uchebnika-osgabrielyan-

995074.html

145 Kocmernueckue n https://infourok.ru/urok-po-himii-klass-
napgroMepHbie lekarstva-avtor-uchebnika-osgabrielyan-
CpeJICTBA. 995074.html

146 BriToBas XuMusl. https://profsnabvl.ru/stati/osnovnye-

vidy-bytovoy-khimii/

147 [TUrMeHThI U KpacKH. https://infourok.ru/test-po-teme-

bytovaya-himiya-pigmenty-kraski-11-
klass-6647222.html
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148

[TpunIUTIBI
OKpallluBaHUsl TKAHEH.

https://studizba.com/lectures/inzhenerija
/lekcii-po-httm/36988-krashenie-
tekstilnyh-materialov.html

149 Xumus B https://foxford.ru/wiki/himiya/himiya-v-
CTPOMTEIILCTBE. stroitelstve

150 XWMHS B CEITBCKOM https:/ /foxford.ru/wiki/himiya/himiya-i-
XO3SIICTBE. selskoe-hozyastvo

151 Heopraunveckue https://studfile.net/preview /2378423 /pa
MaTepHUaIbl. ge:44/

KontponbkHas paboTa

o Teme «lIpukmagHas https://infourok.ru/kontrolnaya-rabota-

XUMUS» po-himii-na-temu-himicheskaya-
tehnologiya-11-klass-uglublennyj-uroven-
6051837.html

152 [IpakTrueckas pabota https://multiurok.ru/files /prakticheskaia-
10. PacioznaBanme rabota-raspoznavanie-volokon-i-plas.html
BOJIOKOH.

153 OcobenHoctn https://studfile.net/preview/4619308/pa
COBPEMEHHOM HAYKH. ge:3/

154 MeTtononorus https://www.yaklass.ru/p/vpr-11-
Hay4HOT0 klass/himiya/trenirovochnye-varianty-
HCCIIC0OBAHUSI. 6930013 /variant-2-6930015 /re-

005b2a63-9ac6-45a3-870c-
5134559201f7#:~:text=%D0%98%D0%B
7%20%D0%BA%D1%83%D1%80%D1%8
1%D0%B0%20%D1%85%D0%B8%D0%B
C%D0%B8%D0%B8%20%D0%BD%D0%
B0%D0%BC%20%D0%B8%D0%B7%D0
%B2%D0%B5%D1%81%D1%82%D0%B
D%D1%8B,%2C%20%D0%B8%D0%B7%
D0%BC%D0%B5%D1%80%D0%B5%DO0
%BD%D0%B8%D0%B5%2C%20%D0%B
C%D0%BE%D0%B4%D0%B5%D0%BB%
D0%B8%D1%80%D0%BE%D0%B2%DO0
%B0%D0%BD%D0%B8%D0%B5%20%D
0%B8%20%D1%82.

155 Oo6o06maromee https:/ /foxford.ru/wiki/himiya/vodorod-
MTOBTOPEHHE 3a KypC ego-fizicheskie-i-himicheskie-svoystva
11 kinacca.

Hewmeramibl.

156 O6ob6matoiee https://infourok.ru/obobschayuschiy-
MIOBTOPEHUE 32 KypC urokigra-po-teme-metalli-klass-

11 xmacca. Mertaibl. 3119871.html

157 Ob6o06matoiee https://infourok.ru/konspekt-uroka-himii-
MTOBTOPEHUE 32 KypPC na-temu-obobschenie-i-sistematizaciya-

11 xnacca. CtpoeHue znaniy-po-teme-stroenie-veschestva-klass-
BEIIECTBA. 497700.html
158 Oo6o06maromee https://infourok.ru/urok-v-11-klasse-

MMOBTOPEHUE 32 KypC
11 xmacca.

elektroliz-4907506.html
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https://studfile.net/preview/2378423/page:44/
https://studfile.net/preview/2378423/page:44/

DJIEKTPOJIN3.

159 Pemrenue TunoBbIx 1 https://foxford.ru/wiki/himiya/vyvod-
3aga4. Beion formuly-veschestva
MOJIEKYJIIPHOU
(hopMyIIbL.

160 Pemrenne TumoBwIx 1 https:/ /foxford.ru/wiki/himiya/reshenie-
3aznay. PacTtBopsl zadach-s-izmeneniem-kontsentratsii-

rastvorov

161 Pemenne TumoBwIx 1 https:/ /foxford.ru/wiki/himiya/vyvod-
3anay. BeiBon formuly-veschestva
MOJICKYJISIPHOM https://foxford.ru/wiki/himiya/vyvod-
hopmyIbI. formuly-veschestva

162 Pemenue TunoBeix 1 https://foxford.ru/wiki/himiya/reshenie-
3ana4. PacTBopsl zadach-s-izmeneniem-kontsentratsii-

rastvorov

163 Petrenue TumoBbIX 1 https://foxford.ru/wiki/himiya/gazovye-
3ana4. ['a30BbIe zakony
3aKOHBI.

164 Hrorosas 1 https://infourok.ru/kontrolnaya_rabota_p
KOHTpOJIbHAsI paboTa 0_himii_11_klass-311893.htm

165 Pemenue Tunossix 1 https://urok.1sept.ru/articles/211588
3aznay. ['azoBble
3aKOHBI.

166 Pemenue TunoBsix 1 https://foxford.ru/wiki/himiya/gazovye-
3agau. ['a3oBble zakony
3aKOHBI.

167 IloBTOpEHME Kypca 1 https://foxford.ru/wiki/himiya/vyvod-
xumun 11 kmacca. formuly-veschestva
O00011eHuEe 1
CUcCTeMaTruni3anusa

168 [ToBTOpEHUe Kypca 1 https://foxford.ru/wiki/himiya/reshenie-
xumuu 11 knacca. zadach-s-izmeneniem-kontsentratsii-
O6o00mieHne u rastvorov
cucTeMaTu3anms

169 [ToBTOpEHME Kypca 1 https://urok.1sept.ru/articles/211588
xumuH 11 kmacca.
O0001IeHne 1
CHCTEMaTHU3alus

170 IloBTOpEHME Kypca 1 https://foxford.ru/wiki/himiya/reshenie-
xumun 11 kacca. zadach-s-izmeneniem-kontsentratsii-
O6006menue u rastvorov
CUCTEMaTn3anus
HUTOI'O 170
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