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2023-2024 yueGHBIN rof,

TUIAHUPYEMBIE PE3VYJIBTATEI OCBOEHUS TTPOTPAMMGBI TTO XMW HA BABOBOM YPOBHE CPEOHEI'O OBIIIETO OBPABOBAHUMA



JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBAHUS K Pe3y/IbTaTaM OCBOCHHS 00YJaIOIUMUCS IPOTPaMM CPETHETo 001Iero oopa3oBaHus (JIMIHOCTHBIM,
MeTarnpeIMEeTHBIM U IpeMeTHBIM). HaydHO-MeToanyeckoi OCHOBOM /IJIsl pa3padOTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOSHHS TPOTPAMM CPEHETO 00MIero
00pa3oBaHus SIBIISETCS] CHCTEMHO-/IESITETLHOCTHBIH ITOIXO0.

B cootBeTcTBHH C CUCTCMHO-ACATCIbHOCTHBIM IMOAXO0A0M B CTPYKTYPC JUIYHOCTHBIX PE3YJIbTATOB OCBOCHUA NPCIMETA «XuMus» Ha YPOBHE CPpCAHCTO
o011ero 00pa3oBaHUs BBIICIICHBI CIICTYIONINE COCTABIISIONIHE:

0CO3HaHHE 00YJAFOITUMHUCS POCCUICKON TPAKIAHCKON HICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIEHOCTH M CAMOOTIPEICTICHHUIO;
HaJINYMEC MOTUBAIINU K 06y‘~ICHI/IIO;

LIeJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JJMYHOCTH HA OCHOBE KJTFOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPAIUIIUKA 0a30BOM HAYKH XU MUU;
TOTOBHOCTH U CIIOCOOHOCTBH 06yanOHIHXC$I PYKOBOACTBOBATLCA B cBOEH ACATCIIBHOCTU HEHHOCTHO -CMBICIIOBBIMH YCTAHOBKAaMH, IMPUCYIITUMHU IICJ'IOCTHOI\/'I
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIN4YHEC IMPABOCO3HAHUA IKOJIOTHUECKOHU KYJIbTYPEI U CIOCOOHOCTH CTaBUTH OEJIN U CTPOUTD )KU3HCHHBIC ITIJIAHBI.

JInyHOCTHEBIE PE3YIbTAThl OCBOCHUA MMPEAMETA «XUMUI» JOCTUTAKOTCA B €CAUHCTBC y'-Ie6HOI>i U BOCIIMTATEIbHOMU ACATCIBHOCTU B COOTBECTCTBUU C
I'YMaHHUCTHUYCCKUMHU, CONUOKYJIIbTYPHBIMHU, TYXOBHO-HPABCTBCHHBIMU ICHHOCTAMHA U NACaIaMU pOCCHﬁCKOFO TpaXXIaHCKOTO 06HIGCTBa, IPUHATBIMU B
oOrIecTBe HOpMaMH | TTPAaBUIIAMHU TIOBEJICHHUS, CIIOCOOCTBYIOIIIMMHU TPOIIECCaM CaMOIIO3HAHHSI, CAMOPA3BUTHS M HPaBCTBEHHOTO CTAHO BJICHUS JINYHOCTH
00yJaronuxcs.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUSD) OTPaKatoT CPOPMHUPOBAHHOCTH OMBITA MIO3HABATEILHON M MMPAKTHYECKOH JEATEIIbHOCTH
00yJaromuxcs o peayr3aliy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCcKOro BOCIMTAHUS

0CO3HAHHS 00YJAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX IPaB M 0053aHHOCTEH, yBaXXCHHS K 3aKOHY U IPABOIIOPSIKY;

MIPEJCTABICHHS O COIIMATIBHBIX HOPMAaX M MPaBUJIaX MEXKIIMYHOCTHBIX OTHOIICHUN B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JCATEIBHOCTH TPU CO3J]aHUU YICOHBIX TPOCKTOB, PEIICHIH yU4eOHBIX U MO3HABATEIBHBIX 33124, BBHITIOJTHCHUU
XUMUYECKHUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh ¥ TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apI'YMEHTBI JPYTUX MPH aHAIM3E Pa3IHYHBIX BUJOB Y4EOHOH NEATEILHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHHUS K HICTOPUYECKOMY M HAyYHOMY HACJICAMIO OTCUECTBCHHOM XUMUMU;

YBKEHHSI K IPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U IPAKTUYESCKOTO MPUMEHEHUS XMMHUHU, OCO3HAHUS TOTO, YTO JIOCTHKCHHUS HAYKU €CTh Pe3yJbTaT
JUTATEIILHBIX HAOIOACHUH, KPOTIOTJIMBBIX KCIIEPUMEHTAIBHBIX MOUCKOB, IOCTOSIHHOTO TPYy/Ja YYEHBIX U MPAKTHKOB;

MHTEpeca U T03HAaBaTeNbHBIX MOTHBOB B MOJMYYEHUH U MOCIEIYIONIEM aHAIU3e HHPOPMAIMH O TIEPEIOBhIX JOCTHKEHHIX COBPEMEHHOM OTeUECTBEH HOM
XUMUW;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHNUS;

CIOCOOHOCTH OIEHUBATh CUTYAllMH, CBSI3aHHBIE C XUMHUUYECKUMHU SBIICHUSMH,

Y IPUHUMATH OCO3HAHHBIEC PENICHHUs, OPUEHTHPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEJCHHE U MOCTYITKK CBOMX TOBAPUIIIEH C IO3UIMI HPABCTBEHHBIX M MTPABOBHIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX
MOCTYTIKOB;

4) popMupoBaHUSI KYJIbTYPbI 3[I0POBbSI:



MOHUMAaHUS [IEHHOCTEH 3I0pPOBOTO M OE30MIACHOTO 00pa3a KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILICHUS K COOCTBEHHOMY (DPH3UYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

COOJTFOICHHS TTPAaBHJI OE30MMaCHOTO 00pAIeHHs C BEIIECTBAMHU B OBITY, MOBCEHEBHOM KU3HU U B TPYIOBOM JCATCILHOCTH;

MMOHUMAHUS [IEHHOCTH MPABHUJI HHIUBHIYATbHOTO M KOJUICKTHBHOTO 0€30TIACHOTO MOBEICHHS B CUTYAIIMSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIFOJIC I
0CO3HAHHMS MOCICACTBUI U HEIPUATHS BPEIHBIX MPUBBIYCK (YITOTPEOICHHS aTKOTOJISI, HAPKOTHKOB, KYPCHHUS);

5) Tpy10BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHON KOMITETCHTHOCTH B YUe€OHO-HCCIICI0BATEIbCKOMN JICATSILHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPYCCKON M IPYTUX BUAAX ACSITEIBHOCTH,
YCTAaHOBKH Ha aKTUBHOE yYaCTHE B PCIICHHH MTPAKTUYECKHX 3a/1a4 COIMAIbHOMN HAITPaBICHHOCTH (B paMKaX CBOETrO KJacca, IKOJIbI);

HHTEpeca K MPaKTHYSCKOMY U3YUEHHIO MPO(eCcCHii pa3TMuyHOro po/ia, B TOM YKCJIe Ha OCHOBE MTPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHH,

YBaKEHUS K TPYIY, JIOASIM TPYAa U pe3yJbTaTaM TPYAOBOH JEATCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYAIbHOM TPaeKTOPUH 00pa3oBaHus, Oyayiien mpodheccun U pearn3aiui COOCTBEHHBIX )KU3HEHHBIX ITJTAHOB C
y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 001IIeCTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTHYECKH IEJIECO00PAa3HOT0 OTHOIICHHUS K TPUPO/IE, KaK HCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3emiie;

MOHUMAHUS IJI00ATBHOTO XapakTepa dKOJIOTHUECKUX MPOOIeM, BIUSIHUSA SKOHOMUYECKHX MTPOIIECCOB HA COCTOSIHHME TIPUPOIHOM U COIHAILHON CP EJIbl;
0CO3HAHHS HEOOXOAUMOCTH MCITOJIB30BAHUS JOCTH)KEHUI XUMHUH ISl PEIIEHUS BOITPOCOB PAIIMOHAIBHOTO MPHPO/IOTIOIE30BaHHS,

AKTUBHOTO HETIPHUATHS JCUCTBHM, IPUHOCAIINX BPEI OKPYKAIOIICH MPUPOTHON cpesie, YMEHUS MIPOrHO3MPOBATh HEOIArONPUSATHBIC IKOJIOTHUCCKHE
MOCJIEICTBUS MPEANPHHUMACMBIX JCUCTBHIA M MPEAOTBPAILATh UX;

HAJTMYHUS PA3BUTOTO YKOJOTUIECKOTO MBIIIIICHHSI, 9KOJIOTHUYECKON KYJIbTYPbI, OTBITA ISSITEIBHOCTH SKOJOTMISCKOM HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B TI03HABATEILHON, KOMMYHHUKATUBHOM U COMAILHOM MPAKTUKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO MPOTHUBOCTOSTH UIEOJOTUH
xemodoouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

cOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILICCTBEHHOM MPAKTHKH;

MOHUMAaHUS CrielU(DUKU XUMHUH KaK HAyKH, OCO3HAHUS €€ poJik B GOPMUPOBAHUH PALIMOHAILHOTO HAYYHOTO MBIIIJICHUS, CO3JAHUH 1[EIOCTHOTO
MPEICTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €MHCTBE MPUPOJIbI U YETIOBEKA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIIeHUH po0ieM
COXpaHEHHS IPUPOJTHOTO PAaBHOBECHS;

yOSIKAEHHOCTH B 0CO00H 3HAYMMOCTH XUMUH /ISl COBPEMEHHOMN UBHIIU3AIMH: B €€ TYMAaHUCTHUYCCKON HANIPABICHHOCTH M BKHOU POJIH B CO3JaHUH
HOBO# 0a3bl MaTEPHATIBHOW KYJIBTYPbI, PEIICHUH TII00ATBHBIX POOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETUYECKOM, MMUIIEBOM 1
9KOJIOTMYECKO# O€30TIaCHOCTH, B PA3BUTHU MEAUIMHBI, 00ECTICYCHNH YCIOBHI YCIICIIIHOTO TPY/a U KOJIOTHUECKH KOM(OPTHOM KHU3HU KaXKIOTO UYIICHA
0O0IIIeCTBA;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: IOHMMAaHUS CYIITHOCTH METOJIOB IMO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BATh
MOJTy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSCHEHHS SIBJICHUI OKPYKAIOIIET0 MUPA U MIPOUCXOISANINX B HEM U3MEHEHUH, YMEHUS JiejaTh 000CHOBAHHBIC
3aKITIOYCHHUS HA OCHOBE HAYUHBIX (DAKTOB ¥ UMEIOIIHUXCS JAHHBIX C LENBIO MOJYYCHHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJB30BaTh XUMUYECKUE 3HAHUS TS PEIICHUS IPOOJIeM B PealTbHBIX KHU3HCHHBIX CHTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIICIOBATEIbCKOM ICSTeIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTHU K HETPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUI0, K aKTHBHOMY IMOJIyYCHHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETC TBHH C
KU3HECHHBIMH MOTPEOHOCTAMH,

HUHTEepeca K 0COOCHHOCTSIM TPy/a B Pa3InYHbIX chepax MpodhecCuOHATBLHON IeATSILHOCTH.



METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ybTaThl OCBOSHHS yUeOHOTO MpeaMeTa «XUMUs Ha YPOBHE CpeTHero oomiero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIe I (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCSI MEXK IUCIUIUIMHAPHBIEC (MEXIIPEAMETHBIE) 00IICHAYYHBIE TIOHSATHS, OTPaKaIOIINe
[EJIOCTHOCTh HAY9YHOU KapTHHBI MUpPA U CTIeUM(UKY METOJ0B TIO3HAHUS, UCIIOJIh3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPT U, SBICHUE,
IIPOLIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIUIL, TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIe0BaHNe, HAOII0IEHNE, U3MEPEHHE, IKCIIEPUMEHT U
ApyrHe);

YHHUBEpCaJbHbIE yueOHbIE AeHCTBU (IT03HABATE/IbHbIE, KOMMYHUKATUBHbBIE, PETYIISITUBHBIE), 00ecnieunBarone GopMrupoBanrne QyHKIIMOHAIbLHON
IPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00yJaromuXcs;

CIOCOOHOCTH 00YJaIOIMIMXCS MCIOJIB30BaTh OCBOEHHBIE MEXAUCHUIIIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIEe IEHCTBUS B
ITO3HABATEIBHOU U COILIUAIIBHON MPAKTHKE.

MetanpeaMeTHbIE pe3ylbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMU [TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU
NeUCTBUSIMMU.

OBJIaIleHI/Ie YuuBEpCaJdbHbBIMHU y‘lCﬁHI)IMI/l Imo3"HaBaTeJbHbIMHU HeﬁCTBHﬂMH:

1) 6a3oBble JorMUYeCKHUE AeHCTBUS:

CaMOCTOSITENBHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE € pacCMaTpHUBATh;

OTIPENIETIATH EH ACITCIbHOCTH, 3a/1aBast MapaMeTphbl U KPUTEPUHU UX TOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThl ACSITEIILHOCTH C TIOCTABJICHHBIMHU 1ETISIMU;
HCIIOJIhb30BaTh MMPU OCBOCHUH 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIIUICHHS — BBIJICIISATh XapaKTepHbIE IPU3HAKK TIOHATHH U YCTAaHABIMBATh UX B3aMMOCBSI3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIUE TTOHATHUS IJII OOBSICHEHUS OTACIbHBIX (PAaKTOB U SIBJIICHU;

BBIOMPATh OCHOBAHMS Ml KPUTEPUHU TS KJIaCCU(UKAITUU BEIIECTB U XUMHUYCCKUX PEAKIIHiA;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBECHHBIC CBSI3U MEXK Y U3YIaeMbIMU SIBJICHUSMU,

CTPOHMTD JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, IeyKTUBHBIE, TI0 aHAJIOTHUH ), BBISBIISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBACMBIX
SIBJICHUSX, POPMYITUPOBATH BHIBOJIBI U 3AKITFOUCHUS;

MIPUMEHSATH B MPOIECCE TTO3HAHUS, UCITOIh3yeMble B XUMUH CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, TPE0OPA30BBIBATh MOJICIHHBIC MTPEACTABICHUS —
XMUMHYECKUHN 3HAK (CHMBOJT) DJIEMEHTa, XUMu4eckasi opmysa, ypaBHEHHE XUMHUECKON peakluyi — IpU PEelIeHUN Y4eOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a7a4, IPUMEHSTh Ha3BaHHbIE MOJIENIbHBIC MPEACTABICHUS IS BBISABIICHUS XapaKTEPHBIX MPU3HAKOB U3Y4AEMBbIX BEIIECTB M XUMHY ECKUX
peaKkiuu.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKIX PEAKIIHIA;

(dbopMynupoBaTh LIETH U 33/1a4H HUCCIIEI0OBAHUS, UCIIOIb30BAaTh MOCTABICHHBIE U CAMOCTOSITENILHO CPOPMYITHPOBAHHBIE BOMIPOCHI B KAUECTBE UHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI 151 ((OPMUPOBAHUS TUTIOTE3HI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIIIETh HaBBIKAMU CAMOCTOSITENILHOTO IJITAHUPOBAHUS U MPOBEACHUS YUEHUUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOMIOAaTh 32 X0JI0M
polecca, CaMOCTOATEIHLHO MTPOTHO3UPOBATH €T0 Pe3yabTaT, POPMYIUPOBATH 000OIIEHHS 1 BHIBOABI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YAbTATOB
HCCIIeIOBAHUS, COCTABISITH 000CHOBAHHBIN OTYET O MPOJICTaHHOM paboTe;

MPHOOPETaTh OMBIT YUEHUYECKOH HCCIeT0BATENBCKON U IPOEKTHOM MEATENIHHOCTH, MPOSBISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB PELICHUS MPAKTUUECKHUX 33/1a4, MPUMEHEHHUIO Pa3JIUYHbIX METOIOB MTO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPHUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OPMALNK (HAyYHO-IIOMYJISIpHAs JTUTEpaTypa XMMUYECKOTO COJACP KaHHUsI, CIIPABOYHbBIE IIOCOOUS, PECYPCHI



WuTepHera), aHaIM3upoBaTh HHOOPMAIMIO Pa3INYHbIX BUAOB U (POPM IpeACTaBICHNUS, KPUTHIECKU OLIEHUBATD €€ TOCTOBEPHOCTh U HEMPOTUBOP CUUBOCTH;
(dbopMynHpOBaTh 3aIIPOCHI M IPUMEHSATH pa3IMYHbIe METOIbI IPU TIOUCKE U 0TOOpe MH(pOpMAIMK, HEOOXOAMMOHM /IS BHITIOTHEHUS Y4 €OHBIX 3a/1a4
OMPENEIIEHHOTO TUIIA;

pUOOPETaTh OMBIT UCTIOIH30BaHMS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTHUMAIIBHYIO (OPMY MpeAcTaBIeHUsT HHPOpPMALUH (CXeMBbI, TpPapUKH, UAarpaMMBbl, TAOIHUIII, PUCYHKH U JPYTHE);
WCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ XUMHUECKON HHPOPMAIIUEH: TPUMEHITh MEeXKIpeIMETHbIE ((hu3nIecKue U
MaTeMaTU4eCKHe) 3HAKH U CUMBOJIBI, (hOpMYITbl, a00OpeBHATypbl, HOMEHKIATYPY;

WCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBjaaaenue YuuB€EpCaJlbHBIMU KOMMYHUKATUBHBIMUA JeHCTBUAMM:

3aJ1aBaTh BOTPOCHI 10 CYIIECTBY 0OCYKIAa€MOM TEMBI B XOJ€ AHAJIOTa

W/WIM TUCKYCCHH, BBICKA3bIBATh UIeH, (POPMYIHUPOBATH CBOM MPEIOKEHUSI OTHOCUTEILHO BBITTOJTHEHUS MPEI0KCHHOM 3a1a4u;

BBICTYIIATh C MPE3CHTAIIUEH Pe3yIbTaTOB MO3HABATEIILHON JEATSIILHOCTH, MOJTYYCHHBIX CAMOCTOSITEILHO HITH COBMECTHO CO CBEPCTHUKAMU TIPH
BBITIOJTHEHUH XUMHUYIECKOTO SKCIIEPUMEHTA, IPAKTHYECKOM paOOTHI IO HCCIICTOBAHNIO CBOMCTB H3y9aeMbIX BEIIIECTB, PeaTH3allii YIeOHOTO MPOCKTa U
(hopMyIMpPOBaTh BBIBOIBI

0 pe3yJibTaTaM MPOBEACHHBIX UCCIICIOBAHUH MTyTEM COTJIACOBAHUS TIO3HIIHIA B X0JI¢ 00CYKJICHUS U 0OMEHA MHCHHSIMH.

OBnajjeHHe YHMBeEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENILHO TNIAHUPOBAThH M OCYLIECTBIISITh CBOIO IMO3HABATENbHYIO A€ATEIbHOCTD, OTIpEAesis e€ 1eIH U 3a/1aui, KOHTPOJIUPOBATh U MO0 Mepe
HE0OX0IMMOCTH KOPPEKTUPOBATH MPEAaraeMblil alrOPUTM JEHCTBHI P BBIMOJIHEHUN Y4€OHBIX U HUCCIIE0BAaTEeIbCKUX 3a/1a4, BBIOUPATh Hauboiee
3¢ deKTUBHBIN CIOCO0 WX PEIICHUS C YYETOM MOJIyYeHHS] HOBBIX 3HAHH O BEIIECTBAX U XMMUYECKHUX PEAKIIHIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH AEATEILHOCTH Ha OCHOBE CaMOaHalIN3a U CAaMOOIICHKH.

HpeI[MeTHBIe PE3YIbTAThl OCBOCHU KypcCa <<O6H_[a${ N HCOPraHU4YCCKas XUMUA» OTPAXKarOT:

C(l)OpMI/IpOBaHHOCTB HPCHCTaBHeHHﬁZ 0 XUMHUYECKOM COCTaBJISIONICH GCTGCTBCHHO'Hay‘lHOﬁ KapTUHBI MHpPa, POJIM XUMHUHU B IIO3ZHAHUHU SIBJICHHUI IMpUpoOabl, B
(bOpMI/I]f)OBaHI/II/I MBIIIJICHUA U KYJIBTYPBI IJUWYHOCTH, eé (bYHKHHOHaHBHOﬁ I'PaMOTHOCTH, HeO6XO,HHMOﬁ IJI pCIICHUS ITPAKTHYCCKUX 3aa4 U OKOJIOTI' HYCCKH
000CHOBAHHOI'O OTHOILIEHUS K CBOCMY 3JI0POBBIO U HpHpOI{HOﬁ cpeac;

BJIAACHUE CUCTEMOM XHUMHYECKUX 3HaHPII>i, KOTOpasd BKIIIOYACT: OCHOBOIIOJIAraroue rnoHsATUA (XI/IMI/I‘ICCKI/Iﬁ 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- QJICKTPOHHBIC
Op6I/ITaJ'II/I 4TOMOB, HOH, MOJICKYJIa, MOJIb, MOJ'IHpHHﬁ O6"J':>éM, BaJICHTHOCTD, JJICKTPOOTPUIATCIIbHOCTD, CTCIICHDb OKHUCJIICHUA, XUMHWYCCKAasA CBA3b
(KOBaJ'IeHTHaH, HOHHasi, MCTAJJINYCCKasd, BOI[OpOI[HaSI), KpUCTAJINIMYCCKaA peméTKa, THUIIBI XUMHWYCCKHUX peaKuHﬁ, pacTBOp, SJIICKTPOJIUTHI, HEQJICKTPOJIHNTLI,
QJICKTPOJIUTHUYCCKAA AUCCcoOUalus, OKUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTb XHMHYECKOH pCaKkiun, XUMHUYICCKOC paBHOBeCI/Ie); TCOPHUHN U 3aKOHBI (TeopI/IH
SHGKTpOHHTquCKOﬁ JUCCoranu, nepnonnqecxnﬁ 3aKOH Z[ n. MeHneneeBa, 3aKOH COXpaHCHHA MAaCChI BEIICCTB, 3aKOH COXPAaHCHUA U ITPCBPAIICHUA
OHCPTUU NIPpU XUMHYCCKUX peaKHI/IHX), 3aKOHOMCPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUHU, MUPOBO33PCHUYCCKUC 3HAHU, JICKAINEC B OCHOBC IIOHUMAaHUA
OPpUYUHHOCTHU U CUCTCMHOCTH XUMHWYCCKHUX HBHeHHﬁ, (baKTOJ'IOFI/I‘-IeCKI/IC CBCICHHUA O CBOﬁCTBaX, COCTaBC, IMOJTYUCHUHN U 0€30I1aCHOM HMCII0JIb30B aHUHU
Ba)KHEMIIIHX HCOPraHN4CCKUX BCIICCTB B 6LITy n HpaKTHQCCKOﬁ JACATCIIBHOCTH YCJIIOBCKA,

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATDH XapaKTCPHBIC ITPHU3HAKH HOHSITI/II>'I, YCTaHaBJIMBAThL X B3aMMOCBA3b, UCIIOJIB30BATH COOTBECTCTBYIOIIHUEC ITOHATHS ITPU
OMMHNCaHUH HCOPraHNYCCKUX BCUICCTB U UX npeBpameHHﬁ;



c(hOPMHUPOBAHHOCTH YMEHHUH HCIIOIH30BATh XUMUYECKYIO CUMBOJIMKY JJIsS COCTABIICHUsI (DOPMYJ BEIIECTB M YPABHEHUH XUMHUYCCKUX PEAKIIHIA,
cuctemarnyeckyro HoMeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BELIECTB (yrapHblid ra3, yriaeKUciblil ra3, aMm MUaK,
raméHasi U3BECTh, HeTaIEHas! U3BECTh, MUThEBAs COJA, IUPUT U JAPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUH OIPEICIATh BAJIGHTHOCTh U CTETICHh OKUCIICHHS XUMUYECKHUX 3JIEMEHTOB B COSIMHCHUSX PA3IMIHOTO COCTaBa, BUJT
XUMUYECKOM CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUTMYECKas, BOJOPOAHAS) B COCIMHEHUAX, TUI KPUCTAITTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHASI, HOHHASI, METAJUTMYECKAst), XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUH YCTAHABIIMBATH MPUHAICKHOCTh HEOPTaHUICCKUX BEIIECTB 110 X COCTaBY K ONPEAeIEHHOMY KJIACCY/TPYIIE COCTU HCHHM
(TIpocThIE BEIIECTBA — METAJLIBI U HEMETAJIJIbI, OKCHIbI, OCHOBAHU S, KHUCJIOTHI, aM()OTEepHBIE TUIPOKCHIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHUHN pacKphIBATh CMBICI Tieproandeckoro 3akoHa Jl. 1. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO,
OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX 21eMeHTOB 1—4 nepuoioB [leproandeckoit cucteMbl
xuMudeckux 3eMentoB [I. . MeneneeBa, UCTIONB3YsI MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY», «IHEPTETHUCCKHE YPOBHIY», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKUX JIEMEHTOB U X COCTMHEHHH 10 TieproiaM u rpynmnam [lepuoandeckoit cucTeMbl XUMUYECKUX
anemenToB J. . Menneneena;

c(hopMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XUMUYECKHAE CBOMCTBA HEOPTaHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh
CYIIIECTBOBAaHUE TEHETHUECKON CBSI3M MEXK/Ty HEOPTAHMYECKUMH BEIECTBAMH C MIOMOIIBIO YPABHEHHI COOTBETCTBYIONTUX XUMHYECKUX PEAKIIHIA;
c(OpMUPOBAHHOCTh YMEHUS KIacCU(PUIIMPOBATH XUMUUECKHE PEAKIIMU 10 Pa3IMUHBIM MIPU3HAKaM (YMCITY M COCTaBY pearupyrouux BeIEecTB, TEMIOBOMY
a3 dekTy peakun, I3MEHECHUIO CTEIICHSH OKHUCIICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTHIO KaTajanu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTAaBIIATh YPAaBHEHUS PEaKIUi pa3IMYHbIX TUIIOB, OJHBIE U COKpAIEHHbIE YPaBHEHUS peaKlnii HOHHOTO 0OMeHa,
YUHUTBIBAs YCIOBHUS, TPU KOTOPBIX 3TU PEAKLIUN UIYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOINUTH PEAKIIMH, TIOITBEPIKIAIOIINE KaUeCTBEHHBIN COCTaB pa3IMUYHbIX HEOPraHUYECKUX BEIECTB, paClIO3HABATh
ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI PaCKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA MOCPEICTBOM COCTABIIEHUS AJIEKTPOHHOTO OajaHca ATHX
peaKIuii;

chOpMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklMy OT Pa3IN4HbIX (aKTOPOB; XapaKkTep CMEUICHUS XUMUYECKOT O
paBHOBECHS B 3aBUCUMOCTH OT BHelTHero Bo3aelictus (mpunuui Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUUYECKUE TIPOIECCHI, JIeXkKAalllie B OCHOBE IPOMBIIIUIEHHOTO MOJIY4eHHs CEPHOM KHCIOThI, aMMHUaKa, a
Takke chOPMUPOBAHHOCTH MPEACTABICHUN 00 00IINX HAYYHBIX IPUHIIMIIAX U SKOJOTHYECKUX MPOoOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;
c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUUCIICHUS C UCIOJIH30BAaHUEM MOHSATHUS «MACCOBAs I0JISI BELIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUH Tra30B
MIPU XUMUYECKHUX PEaKIMIX, MacChl BEIIeCTBa UM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MK 00BEMY OJTHOTO U3 YUACTBYIOUIUX B
peaKIuu BellecTB, TEIIOBOTO d(pdeKTa peakiinu Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChI BEIIIECTB, MPEBPAILIEHUS U COXPAaHEHUS YHEPTHH,
chOpMUPOBAHHOCTH YMEHHH COOII0OIaTh MpaBUiia MOIH30BAHUS XUMUYECKOU MOCYA0N 1 1abopaTOpHBIM 000pYIOBaHUEM, a TAKXKE MpaBuia OOpaIIeHHs ¢
BEII[ECTBAMU B COOTBETCTBUH C MHCTPYKIIMSIMU TI0 BBITIOTHEHHIO TA00OPATOPHBIX XUMHUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHH MIIAHUPOBATH U BBHIMIOJIHATH XUMHUECKUN SKCIIEPUMEHT (pa3fioskeHre epoOKCHIa BOJOPOIa B MPUCYTCTBUU KaTalu3aTopa,
oTpeJieNieHue Cpeibl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHANKATOPA, BIUSHUE PA3INYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKITUH,
peaxiuu HOHHOTO 0OMEHa, KaueCTBEHHBIEC PEAKINK Ha Cylb(aT-, KapOOHAT- U XJIOPH/I-aHUOHBI, Ha KATHOH aMMOHWUSI, PEIICHNE YKCIIEPUMEHTATBHBIX 3a/1a4
o remMaM «MeTael» U «HemeTanss») B COOTBETCTBHH C MTPaBUIIAMU TEXHUKH 0€30TIaCHOCTH MPHU OOpaIlleHNH C BEIECTBAMH U 1a00PaTOPHBIM
o0opynoBaHUEM, PEJCTABIATH PE3YIHTATHl XUMUYECKOTO IKCTIEpUMEHTA B (JOpME 3aITUCH YPAaBHEHUH COOTBETCTBYIOIIUX PEAKIIU U (OPMYIHPOBATh
BBIBO/IbI HA OCHOBE ATUX PE3YJbTATOB;



c(OPMHUPOBAHHOCTh YMEHHI KPUTHUECKH aHATM3UPOBATH XUMHUECKYI0 HH(POPMAIIHIO, TOTYIaeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBA MaCCOBOM
KOMMYHHMKAIH, IHTepHET U Apyrux);

c(OPMHUPOBAHHOCTH YMEHHI COOIOIATH MTPAaBHJIA SKOJIOTHYECKH LIEIecO00pa3HOro MOBEACHUS B OBITY M TPYJAOBOH IESTEILHOCTH B LEIAX COXPAHEHUS
CBOETO 37I0POBbs U OKPYKaOIEeH IPUPOJAHOMN Cpesibl, 0CO3HABATh ONACHOCTh BO3JICHCTBUS Ha KUBbIE OPraHU3MbI OIIPE/ICIIEHHBIX BELECTB, [IOHUM ast
cmbica nokaszarens [1/IK, mosicHsaTh Ha mpuMepax crocoObl YMEHBIICHHSI U TIPSO TBPALICHHUS X BPETHOTO BO3/ICHCTBUS Ha OPTaHU3M YEIOBEKA;

1151 00YJarOIIUXCs C OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE IPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U
XUMMUYECKUX SIBJICHUI;

JUIS CHETbIX U CI1a00BUASIINX 00Y4aroIMUXCsl: YMEHHE HUCII0JIb30BaTh pelbe(hHO-TOUEUHYI0 cucTeMy 0003HaueHuit JI. bpaiins ans 3anucu XuMu4yeckux

dhopmy.



Conep:xanue padoyeii mporpaMmmbl o xumun st 11 kiaacca
(luac 6 neoento, 6ceco 33 u.)

3a ocHOBY B3siTa mporpamma Kypca xumum g X- XI kjmaccoB o0mieoOpazoBatenbHbIX yupexaeHuii (6a3osbiii ypoBenb) O.C. ['abpuensna u CtaHmapt
cpennero (IOaHOr0) 00IIero o0pa3oBaHus 10 XUMHUK (0a30BbIi YPOBEHB).

Tema 1. Ctpoenue aroma u nepuoanveckuii 3axon /. U. Menneneena (4 uaca).

OcHosHbie c6edeHUss 0 CmpoeHuu amoma. SIapo: IPOTOHBI W HEWTPOHBI. M30TOmbBI. DIIEKTPOHBI. DICKTPOHHAS 000J0YKa. JHEPreTHUECKUil YPOBEHb.
Oco0eHHOCTH CTPOEHHS AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-I'0 U 5-T0 eprooB eproandeckoi cucremsl Jl. 1. MenjeneeBa (liepexoHbIX 3JIEMEHTOB).
[MousTre 06 opOHUTANSX, S- M P-OpOUTAIN. DIEKTPOHHBIE KOH(PUTYpAIUH ATOMOB XMMHYECKUX DJIEMEHTOB.

Ilepuoouuecxuii 3axon /[U. Menoeneesa 6 ceeme yuenusi 0 CmpoeHuu amomd.

Ortkpeitue 1. V. MenneneeBbIM repruoIudeckoro 3akona. [lepuonudeckas cuctema XxumMudeckux diaementos J[. M. Menzeneesa - rpadguyeckoe oToOpakeHne
[EePUOUUECKOr0 3aKoHa. PU3NUECKUI CMBICII ITOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMEpa Iepuoia ¥ HoMepa Ipynnbl. BanenTHbie anekTpoHsl. [IpudanHbl n3MeHeHus
CBOJMCTB 3JIEMEHTOB B IIEPHOAAX U Ipynnax (IJIaBHBIX MOATPYIIAX).

[Tonoxenne Bomopoda B TIEPUOAMYECKOH CHCTEeMe. 3HadeHHE IEPpUOAMYECKOr0 3aKOHAa M TIEPUOANYECKOH CHCTEMBI XUMHYECKuX djemeHToB J[. .
MeHneneeBa 1151 pa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOH KapTUHBI MHpa.

3HaTh:

> OCHOBHBIE XUMHUYECKUE IOHSITHS: BEIIECTBO, XUMUUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENbHASI aTOMHAsI M MOJIEKYJIIpHAsl Macca, MOH, U30TOIl,
MEPUOTUIYECKUM 3aKOH.
YMersb:
> Ha3bIBaTh: BELECTBA M0 “TPUBUATIBHON U MEKXIYHAPOAHON HOMEHKIIATYpE.



ONpECACIATEL: 3apsad NOHA.

XapaKTepU30BaTh: JIEMEHTHI MaJIbIX MIEPUOIOB MO UX Mojoxenuto B [1C.

vV V V

MPOBOANTE: CAMOCTOSITENFHBIN MOUCK XUMUYECKOH MH(POPMALIUH C UCIIONB30BAaHUEM Pa3IMYHBIX HICTOYHUKOB.
> Hcnonb3oBaTh NpUOOPETEHHBIC 3HAHUS U YMECHUS B IPAKTUYECKON JAEATEILHOCTH U MIOBCEJHEBHOW KHU3HU.

JdemoncTpaumu. Paznuunbie popMbl EpHOIUUECKOI CHCTEMbI XUMHUYECKUX 3eMenToB J[. . Mennerneesa.

JladopaTopHublii onbIT. 1. KoHcTpynpoBaHue meproinuecKoi TabIUIbI 3JIEMEHTOB C HCIIOb30BAHUEM KapTOUYEK.

Tema 2. Ctpoenue Bemecra (13 yacon)

Honnasa xumuueckasn cea3b. Karnonsl u anuonsl. Knaccudukaims noHoB. MoHHBIE KpucTaimyeckue perierkd. CBOWCTBA BEIIECTB C 3TUM THUIIOM
KPHUCTATINIMYCCKUX PEHICTOK.

Kosanenmnas xumuueckas ceésa3o. DnexrpoorpuiiatenbHoCcTh. [lonspHas U HemossipHas KoBajeHTHbIe cBsi3u. Jluronb. [TonsipHOCTD CBSI3M M HOJSIPHOCTD
MojeKkynbl. OOMEHHBIH M JIOHOPHO-aKLENTOPHBIH MEXaHU3Mbl 0Opa30BaHMs KOBAJEHTHOH CBs3U. MOJEKYJSIpHBIE M aTOMHBIE KPHCTAIJIMUECKUE pEIIETKH.
CBoiicTBa BELIECTB C ITUMHU TUIIAMH KPUCTAJUINYECKUX PEIIETOK.

Memannuueckasn xumuueckas césa3b. OCOOEHHOCTH CTPOCHUSI aTOMOB METAJUIOB. MeTajuinuecKasi XUMHUUECKast CBSA3b M METAIUINYECKasi KPHCTAIIMIecKast
peerka. CBONCTBA BEILIECTB C 3TUM THIIOM CBS3U.

Booopoonas xumuueckasn ceéa3b. MexMoneKkyasipHas ¥ BHYTPHMOIICKYJISIPHAST BOJOPOMHAS CBSI3b. 3HAYCHHE BOAOPOIHONM CBS3M [UISl OpPTaHH3AIlUH
CTPYKTYp OMOIIOIIMMEPOB.

Ilonumepwi. TlnacTMacchl: TEPMOILUIACTBI M PEAKTOIUIACTBI, UX MPEACTABUTENH M NpPUMEHEHHE. BollokHa: mpupoaHbie (PacTUTENbHBIC U KUBOTHBIC) U
XMMHYECKUe (MCKYCCTBEHHBIE U CHHTETUYECKUE), X NPEACTABUTENN U IPUMEHEHUE.

l'az006pasnoe cocmosinue geujecmea. Tpu arperatHsix cOCTOSHUSI BObI. OCOOCHHOCTH CTPOCHHS ra30B. MOJSIPHbI 00beM ra3000pa3HbIX BEIIECTB.

[Ipumeps! ra3000pa3HBIX TMPUPOAHBIX CMECEH: BO3AYX, MPUPOAHBIA Ta3. 3arpssHeHne atMochepsl (KHCIOTHBIE OXKAW, IMapHUKOBHIN 3Q¢eKT) u 6oprda ¢
HuM. [IpeacraBurenu ra3000pasHbIX BEIIECTB: BOAOPO, KUCIOPO, YITIEKUCIBIN Ta3, aMMHUaK, 3THieH. VX nmomy4yenne, coOupaHue u pacro3HaBaHHe.

JKuokoe cocmosanue éeuwgecmea. Bona. Ilorpedienue Bo/pl B ObITY U Ha Tpou3BocTBe. JKecTKOCTh BOIBI U CIIOCO0BI ee yeTpaHeHus. MuHepaibHbIe BOJIBI,
WX UCIIOJIb30BAHNE B CTOJIOBBIX U JICUEOHBIX LEIISX.

XKunkre kpucTamibl M UX IPUMEHEHHE.

Tsepooe cocmosnue geuyecmea. AmopdHbie TBEpibIC BEMECTBA B MPUPOAEC M B JKU3HHW UYEIOBEKa, MX 3HAYEHHWE W TpUMEHeHue. Kpucrammueckoe
CTPOEHHE BEIECTBA.

Jucnepcrvie cucmemul. Ilonatne o aucnepcHbIX cucremax. JlucnepcHas ¢a3a u aucnepcuoHHast cpena. Kiaccudukaims TUCHIEPCHBIX CHUCTEM B

3aBUCUMOCTH OT arperaTHoro COCTOSAHUA ,HHCHCpCHOﬁ Cpeabl u ,Z[PICHepCPIOHHOﬁ (1)8,3]:1. rp}I6O,Z[I/ICHepCHI)Ie CHUCTCMBI: 5MYJIbCHUU, CYCIICH3UHU, a3PO30JIHU.



TOHKO JUCIIEpPCHBIE CUCTEMBI: T€IU U 30JIU.
Cocmas eewgecmea u cmeceli. BeniectBa MOJEKYIISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS. 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB.
[lonatre «mons» M ee pa3HOBUAHOCTU: MaccoBas (0N AJIEMEHTOB B COEIMHEHHUH, OIS KOMIIOHEHTa B CMECH - JIONsI MpHUMeceH, ois pacTBOPEHHOTO
BEILIECTBA B pacTBOpe) u 00beMHast. Jloisl BBIX0Aa MPOIYKTa PEaKIuy OT TEOPETUIECKH BO3MOYKHOTO.
3HaTh:
>  [IOHATHE XUMHUYECKOH CBSI3H, TEOPUIO XUMUYECKON CBSI3U.

> OCHOBHBIE XUMHUYECKHE TIOHSATHS: PACTBOPHI, 3JIEKTPOITHUT, HEIJIEKTPOIIUT.

YMers:

> Ha3bIBaTh: BEIIECTBA 110 “TPUBHUATLHON W MEKTyHAPOIHON HOMEHKIIATYpE.
OIIPENENATh: TUIl XUMHUYECKOW CBSA3H B COCIMHEHUSX.
OOBSICHATD: IPUPOIY XUMHUIECKOH CBSI3M (MOHHOW, KOBAJIEHTHON, METAJITHIECKOH ).

IIPOBOONTE: CaMOCTOSITEIIBHBIN ITONCK XUMHYECKON I/IH(bOpMaI_II/II/I C UCITIOJIb30BAHUEM pa3JIMYHbIX NCTOYHUKOB.

vV V V V

Hcrionp30BaTh MpHOOPETCHHBIC 3HAHUS U YMEHUS B TPAKTHYCCKON MEATENHPHOCTH M TMTOBCETHEBHON JKM3HU IS TIPUTOTOBJICHUS PACTBOPOB 3aJaHHOM
KOHIIGHTpAIlMH B OBITYy W Ha TPOU3BOJICTBE; IJIS OMPEICICHUS BO3MOXXHOCTH IPOTCKAHUS XUMHYECKHX IPEBPANICHUN B Pa3IMYHBIX YCIOBUSAX H
OIICHKH HX ITOCIEICTBHIA.

JdemoncTpaumu. Mojens KpUCTAUTMYECKOH pereTku xiopuaa Hatpust. OOpasiibl MHHEPAIOB ¢ HOHHON KPUCTAUIMYECKON PEIIETKOM: KalbIMTa, TaluTa.
Mopenu KpuCTaUIMYeCKUX PEIIeTOK «CyXOoro Jibaay (WIn ioxaa), anMasa, rpadura (MM KBapria).
Mognens monexynsr JJHK. O6pasier mmactmace (peromogopmanbaeruaable, TOINYPeTaH, MOJUITHICH, TOIUIIPONHIIEH, TOMUBUHUIXJIOPH) U U3/ U3 HHX.
OO0pas3irel BOJIOKOH (IIEpCTh, IIEINK, alleTaTHOEe BOJIOKHO, KalpoH, JIAaBCaH, HEMIIOH) U n3nenus u3 Hux. O0pa3iibl HeopraHMIeCKUX MOIMMEPOB (cepa IuracTude cKas,
KBapIl, OKCHJ| ATFOMHIHHS, MTPUPOJHBIE AMFOMOCHINKATHI). Moens MOISIPHOTO 00bheMa ra3oB. Tpu arperaTHbIX cOCTOSHUS Boabl. OOpa3Ibl HAKUIIK B YalHUKE U
TpyOax IEHTpPaIbHOro OToruieHus. JKecTKOCTh BOABI M CIIOCOOBI ee ycrpaneHus. [Ipubopsr Ha »)uakux kpuctammiax. OOpasisl pa3IMIHBIX JAUCIEP CHBIX CHUCTEM:
AMYJIBCHM, CyCIIeH3UH, adpo3oneld, renert u 3omei. Koarymsmus. Cunepesuc. Dddext Tunmamns.

JlabopaTopHble OnbITHI. 2. Omnpe/eneHne TUIA KPUCTAUIMYECKOH PEIIETKH BEIeCTBA M OMUCAaHHE ero cBOMCTB. 3. O3HAKOMIIGHHE C KOJUICKIHEH
MTOJTUMEPOB: TIACTMACC W BOJIOKOH, W M3NeNus W3 HuX. 4. VcrbITaHne BOIBI HA KECTKOCTh. Y CTpaHEHHE JKECTKOCTH BOJBI. 5. O3HaKOMIIEHWE C MHUHEPAIbHBIMH
BogaMu. 6. O3HaAKOMIIEHHE C AUCIIEPCHBIMHA CHCTEMaMHU.

IIpakTuuyeckas padora Nel. [lonyuenue, cobupanue u pacno3naganue 2a3os.



Tema 3. Xumuueckue peakuuu (8 yacos )

Peaxyuu, uoywue 6e3 uzmenenus cocmasa eewyecms. ANNOTPONUS U AUIOTPONHbIE BUAOU3MEHEHU. [IpUUMHbBI aloTponuu Ha IpUMepe
Moau(UKAIH KUCIOpoa, yriepoaa u ¢pocdopa. O30H, ero Ouostoruyeckas poib. MI3oMepsl U H30Mepusl.

Peaxyuu, uoywue c uzmenenue cocmasa eewecmea. Peakuum cOelIMHEHUS, pa3oXKEeHMs], 3aMelleHUs U OOMEHa B HEOPraHWYECKOU U
OopraHuyeckod xumuu. Peakuuu 3k30- u 3Hg0TepMuueckue. TemnoBoi 3QpPexT XMMUUECKON peakllui U TEpMOXUMHUYECKUEe ypaBHeHUs. Peakuuu
TOPEHHUsI, KaK YaCTHBIN CIydall 9K30TEPMHUUYECKUX PEAKIIHM.

Ckopocmb xumuueckou peaxyuu. 3aBUCUMOCTb CKOPOCTHM XUMHYECKOW peakluu OT HPUPOJIbl PEarupyrouinX BEIIEeCTB, KOHIIEHTPAlWH,
TEMIIEpaTypbl, IUIOIIAJ TIOBEPXHOCTH CONPHUKOCHOBEHUS W Karaiau3aTopa. Peaknuum romo- u rereporeHsble. [loHATue o Kkaranuse u
Karanu3aTopax. @epMeHThI Kak OMOJIOrMUecKre KaTaau3aTopbl, 0COOEHHOCTH X (GYHKIIMOHUPOBAHUS.

Obpamumocmov xumuueckux peaxyuti. HeoOpatumbie n oOpaTtumble Xumudeckue peakuuu. COCTOSHHME XMMHYECKOIO PaBHOBECUS JUIf
00paTUMBIX XMUMHYECKUX peaknuii. CrocoObl CMEIeHUsT XMMHUYECKOTO PAaBHOBECHs Ha MpuUMepe CHHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX
Hay4HBIX MPUHIIMIAX MPOU3BOJICTBA HA MPUMEPE CHHTE3a aMMHAKa WJIM CEPHOMN KHCIIOTHI.

Ponv 600v1 6 xumuyeckoii peaxyuu. VictTuHHbIe pacTBOpBL. PacTBOpUMOCTh U KilaccU(UKAIMS BEIIECTB 110 TOMY MPHU3HAKY: paCTBOPHUMEIE,
MajopacTBOPUMBIE U HEPACTBOPHUMBIE BEILIECTBA.

DNEKTPOJIUTHl W HEIIEKTPOJIUTBHL. JNEKTpOJIUTHYECKass aucconuanus. KuciaoTel, OCHOBaHMS M COJM C TOYKH 3PEHUS TEOPHUU
AIIEKTPOJIUTUYECKOM TUCCOLIUAIINH.

XUMUYECKHE CBOWCTBA BOJIbI; B3aUMOJICHCTBUE C MeETalJlaMH, OCHOBHBIMH M KHCIOTHBIMH OKCHIAMH, DPa3jioXkeHHEe U 0oOpa3oBaHUE
KpucTaymoruapaTos. Peakiuu rufpataiiuy B OpraHMu4ecKoi XUMHH.

Tuoponuz opeanuueckux u neopeanuueckux coeounenuti. Heobpatumerit ruaponn3. OOpaTUMBIA THAPOJIHM3 CONECH. [ MaApon3 opraHundecKux
COEIMHEHUH U ero MpakTUYecKoe 3HAaYeHHE JJIS MOJIYYeHUs THAPOJIU3HOTO CIUPTa U MbUIa. bruonornyeckas poJib THIPOJN3a B IJIACTUYECKOM U
SHEPreTHYeCKOM OOMEHE BEIIECTB U SHEPIHH B KIIETKE.

Oxucaumenvro-eoccmanosumenvhovle peakyuu. CteneHb okucieHus. OmnpeneneHUEe CTENEHH OKHCIEHUS MO (GopMysie COeIUHEHUSI.
[TonsiTre 06 OKUCIUTETFHOBOCCTAHOBUTEIBHBIX peakiusaX. OKUCICHHE U BOCCTAHOBIICHHE, OKUCIUTEIb U BOCCTAHOBUTENb.

Onexmpoau3s. DIEKTPOIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIA MPOLIECC. DIEKTPOJIU3 PaCIJIaBOB U PACTBOPOB Ha MPUMEpE XJIOpHa
Hatpus. [IpakTnueckoe npuMeHeHUe EKTPOIN3a. DIEKTPOIUTHUECKOE MOTyUEHUE aTIOMUHMUS.

3Hath:

> OCHOBHBIE XUMHUYECKHE TOHATHS: ANEKTPOIUT, HEAJIEKTPOIUT, JIEKTPOJIUTUUECKAS JUCCOLMALINS, OKHCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE, BOCCTAHOBJICHHE, TETIIOBOM AP PEKT peakinu, CKOPOCTh XUMUYIECKON PEeaKIINH, KaTaan3, XAMUYECKOe paBHOBECHE.
YMersb:
> Ha3bIBaTh: BEIIECTBA MO “TPUBUAIBLHON M MEXIyHAPOJHOM HOMEHKIIATYpE.



> ONpeAessATh: XapaKTep Cpebl B BOJHBIX PACTBOPAX, OKUCIUTENb, BOCCTAHOBUTEb.

>  OOBACHATH: 3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX PEAKIIUN U IMOJIO0KEHISI XUMUIECKOTO PAaBHOBECHS OT PA3IMYHBIX (DaKTOPOB.

> TPOBOAMTH: CAMOCTOSITEIBHBIA IMOUCK XUMHUYECKOW WH(POPMAIMM C HCIOJIb30BAHUEM PA3IMIHBIX HCTOYHUKOB.

> Hcnonp30BaTh MPUOOPETCHHBIC 3HAHHSI U YMEHHUS B MPAKTHUYECKOUW NIEATSIBHOCTH W IMOBCEJIHEBHOW JKM3HH JUISI OOBSICHEHUS XUM.
SIBJICHUH, TIPOUCXO/I_SAIIMX B OBITY U Ha TPOU3BOJICTBE, U IS KOJOTHUYECKH TPAMOTHOTO MOBEJICHUS B OKPYXKAIOIIEH cpesie, a TaKkKe
JUTSL OIEHKH BIIUSIHUSI XUM. 3arpSI3HEHHS] OKPYXAIOIIEeH Cpelbl Ha OpraHU3M 4YesIOBeKa W JIPYrue >KUBBIE OPTaHU3MBI, JUISI OXPaHBI
OKpYXaroIen cpeibl OT MPOMBIILIEHHBIX OTXOIOB.

Tema 4. BemecrBa u ux cBoiicrsa (9 yacoB)

Memanner. BzaumopeiicTBUe METaUIOB € HeMeTallaMu  (XJIOopoM, cepol M KuciopoioM). BsaumoneiicTBue ImIENOYHBIX U
IETOYHO3EMEINIbHBIX METAIJIOB € BOJOM. DIEKTPOXUMUYECKUIN Psii HAIPSHKEHUN METauioB. B3auMoaeincTBue METaIoB ¢ pacTBOpaMu KHUCJIOT U
coJyiell. AmoMuHoTepMus. B3anMoaelicTBre HaTpuUs ¢ ITAHOJIOM U (PEHOJIOM.

Koppo3sus meramnos. [ToHsTHE 0 XUMUUYECKON 1 JIEKTPOXUMHUIECKON KOPPOo3uH MeTalIoB. CrIOCOOBI 3aIIUTHl METANIOB OT KOPPO3HUHU.

Hememannwi. CpaBHUTENbHAs XapaKTEpUCTUKA TaJOTeHOB Kak HauOoyiee TUIUYHBIX MpeAcTaBuTeNel HemeTamioB. OKHCIUTENbHbIE
CBOWCTBA HEMETAJJIOB (B3aMMOJEHCTBHE C METaUIaMH M BOJOPOJOM). BoccTaHOBHTENbHBIE CBOMCTBA HEMETA/UIOB (B3aUMOJCHCTBUE C Oojee
ANIEKTPOOTPHUIATELHBIMU HEMETANIAMH M CJIOHBIMU BEIIECTBAMU-OKUCIUTEINSMH).

Kucnomer neopeanuueckue u opeanuueckue. Kinaccupukanus KucioT. XUMHYECKHE CBOMCTBAa KUCIIOT: B3aUMOJEHCTBHE C MeETaslllaMH,
OKCHJaMH METaJJIOB, THIPOKCUIAMH METAJUIOB, COISIMU, ciupTamu (peakuus srepudukannn). Ocodbie CBOWCTBA a30THON U KOHIICHTPUPOBAHHOM
CEPHOM KHUCIIOTHI.

OcHosanus Heopeanudeckue u opearudeckue. OcHOBaHMs, X Kiaccupukanus. XUMUYECKUE CBOWCTBA OCHOBAHUMN: B3aUMOJICHCTBUE C
KHCJIOTaMH, KUCJIOTHBIMM OKCUJAAMH U COJISIMU. PaziioxkeHne HepaCTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukanusi coyieii: cpeiHue, KUCIble U OCHOBHbIE. XMMHUECKHUE CBOMCTBA COJICH: B3aHMMOJICHCTBHE C KUCIOTaMH, LIEI0YaMH,
MetaiiaMu U consmu. IlpenctaButenu conell M WX 3HaYeHUE. XJIOpUJ HATpHs, KapOoHAT Kaiblus, QocdaT kanpuus (CpeagHHE COJH);
THIPOKapOOHATHI HATPUS M aMMOHUS (KHCJIbIE COJN); ruapokcokapoonat meau (I1) - Mamaxur (OCHOBHAS COJIb).

KauecTBeHHbBIE peakiuu Ha XJIOPHI-, CYJIbdar-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHUsI, KaTnoHbl sxene3a (11) u (111).

I'enemuueckas c6:a3b Mexcoy KIACCaMu HeOP2aHU4eCKUx U Opeanuyeckux coeourenui. I1oHSITHE O T€HETUYECKOW CBSI3U M T€HETUYECKHX
psanax. ['enetnueckuii psia Metama. ['enetnueckuit psin Hemetamna. OcOOEHHOCTH TEHETUYECKOTO PsiZia B OPraHUYeCcKOW XUMHH.

3HaTh:
> Ba)KHefII.HPIe BCIICCTBA: cepHaﬂ, COJIs1Hasd, a30THadA U YKCYCHaSI KHCJIOTa, II€JI04914, aMMHAaK, OCHOBHBIC MCTAJJIbI U CIIJIaBbI.

> Ba)KHEHIINE MOHATHS: BEMIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSL.
YMeTs:



> Ha3bIBaTh: BELIECTBA 110 “TPUBUAIBHON U MEXAYHAPOAHON HOMEHKJIATYpE.

>  OIpeAesATh: IPUHAUICKHOCTh BELIECTB K Pa3JIMYHbIM KJlaccaM.

> XapaKTepu30BaTh: OOIIME XUMUYECKUE CBOMCTBA METAIIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHUUYECKUX U OPraHUYECKUX
COCIMHEHUM.

> BBINOJIHATH XUMUYECKUI SKCIIEPUMEHT: 10 PACIIO3HABAHUIO BAKHEHIINX HEOPTraHUYECKUX U OPraHU4EeCKUX BEIIECTB.

> [OpOBOAMUTH: CAMOCTOSITENIbHBIM TOMCK XMMHMYECKON HH(OpMalMM C HCHOJIb30BAHUEM PA3JIIUYHBIX HCTOYHUKOB.

> Hcnonb3oBaTh NPUOOPETEHHbIE 3HAHUS W YMEHHS B IPAKTHUECKOM EATENbHOCTH U MOBCEAHEBHOM KU3HU JUISl OOBSICHEHUS
XHUM. SIBJICHUH, IPOUCXOIAIINX B OBITY U HA

MPOU3BOJICTBE, W JUIS JKOJIOTHYECKH TPaMOTHOTO TIOBEACHHS B OKPYXAIOIIEH cpele, a TakKe IS OIEHKH BIIUSHUS XHM.
3arpsi3HEHUST OKPYKAIOIIEH Cpelbl Ha OpraHW3M YelOBEeKa W JPYTHe KUBBIE OPraHU3MBI, I OXpPaHbl OKPYXKAIOIIEH Cpeabl OT
MIPOMBIIIJICHHBIX OTXOIOB.

Jemoncrpanun. Komieknus o6pa3noB metaiioB. B3aumoeiicTBue HaTpusi U CypbMBlI C XJIOpOM, >Kene3a ¢ cepoll. ['openue marHus u
ATIOMUHUS B KHCJIOpoze. B3anmoaencTBre MeI04uHO3EMENbHBIX METAIIOB ¢ BOAOW. B3anmoaeicTBUe HATpUs C 3TAHOJIOM, IIMHKA C YKCYCHOM
KUCJIOTOW. AmtoMuHOTEpMUs. B3aumoneiicTBUe Meau C KOHIEHTPUPOBAHHOW a30THOWM KHUCIOTOW. Pe3ynbTaThl KOpPpO3WM METaUIOB B
3aBUCHMOCTH OT YCJIOBUM ee mpoTekanus. Kosnekius o6pasnoB HeMeTauioB. B3anMoaeiicTBre XJIOpHOH BOJBI C pacCTBOPOM OpoMuja (MOauaa)
kanusg. Kosjekuusi TpUPOIHBIX  OPraHMYECKHX KHUCJIOT. Pa30aBiieHWe KOHIICHTPUPOBAHHOW CEpHOW  KHCIOTHL. B3aumopeicTBue
KOHLIEHTPUPOBAHHON CEPHOM KHUCJIOTHI C caxapoM, LEJUTI0J030i U Meabpto. OOpasubl MPUPOIHBIX MUHEPANOB, COJACPXKAIIUX XJIOpHUJ HATpus,
KapOoHaT KaibIus, ¢ocdaT Kaapiusa u ruapokcokapoonar menu (II). OOpa3iel MUIIEBHIX MPOAYKTOB, COACPKAITUX THAPOKAPOOHATHI HATPHS H
aMMOHHMSI, UX CIIOCOOHOCTD K Pa3JIoKeHUIO NPU HarpeBaHuu. ['amenue coapl ykecycoM. KauecTBeHHBIE peakiiii Ha KATUOHBI M aHUOHBI.

JladopaTopHble onbIThl. 12. McnibiTanne pacTBOPOB KUCIIOT, OCHOBAaHUM M coJiel mHauKaTopaMu. 13. B3anmonelicTBre COJSIHONW KUCTIOTHI
U pacTBOpa YKCYCHOW KHCIOTHI ¢ MeTayimiamu. 14. B3aumopelcTBuEe CONSHOM KHUCIOTHI M PacTBOpa YKCYCHOW KHCIOTBHI C OCHOBaHUSIMHU. 15.
BsaumoneiicTBue COJSHONW KHUCIOTHI MU PacTBOpa YKCYCHOM KUCIOTHI ¢ coiisiMu. 16. [lomydeHune u cBOWCTBAa HEpaCTBOPUMBIX OCHOBaHHWM. 17.
l'unponus XJIOPUIOB M alleTaTOB IMIETOYHBIX MeTaioB. 18. O3HakomileHHWE C KOJUICKIUSMHU: a) METajuioB; 0) HEMETaJJIOB; B) KHUCIOT; T)
OCHOBAaHUI; ) MUHEPATIOB U OMOJIOTHYECKHX MaTEpUAIIOB, COJIEPKAINX HEKOTOPBIE COJIH.

IIpakTnueckas padora Ne2 «Pacnoznasanue eewecmsy (Pewenue skcnepumenmanvHulx 3a0auy HA UOSHMUDUKAYUIO OPeAHUHECKUX U
Heop2aHu4eckux coeOuHenutl)

TEMATHYECKOE IINIAHUPOBAHUE KYPCA



Ne ypoka| Tema ypoka Komunuecr | [lata Hcnonb3zoBanHoe
BO Ilo nnany | ®axruue | 00opynosanue «Touka
4acoB CKHU pocTta»

Tema 1: CTpoenue aToma u
nepuoanyeckuii 3akou . U.
MenaeaeeBa(4 yaca)
1 Otkpertue JI.1. Menneneesim Ilepuoanaeckoro 3akoHa| 1 HoyT6yK, mpoexTop
2 [Tepuoanueckas cuctema xummudeckux anemenTon J[. 1. | 1 Hoyt6yk, mpoekrop
Meneneena

3 Crpoenune aToma 1 HoyT6yK, IpoeKTop
4 [Tepuonnueckuii 3aKOH U CTPOEHUE aTOMA. 1 Hoyt6yK, mpoekTop

Tema 2. CTpoeHne BelecTBa

(139)

5 HNonnas xumMudeckas CBSI3b 1 HoyT6yK, npoexTop

6 KoBaneHntHas xuMuyeckas CBS3b 1 HoytGyx, mpoextop

7 Mertaimisl ¥ criaBel. Metaimmnyeckas. XUMUYIecKast 1 Hoyt0yx, npoekrop

CBSI3b.
8 ArperaTtHoe coCTOsIHHE BeliecTBa. Bomopoanas cBszp. | 1 HoyT6yk, mpoexTop
9 Tumbel KpUCTATITMYECKUX PEIIETOK 1 O6opynopanue «Touka
OCTa»
10 [Tomumepsl 1 OGopynosanue «Touka
OCTa»
11 l"a3000pasnbie BemecTBa. Permenue pacueTHsix 3amad | 1 O6opynosanue «Touka
10 TEME [pOCTa»

12 [TpakTuueckas padora Nel «Ilomyuenue, cobupanne u | 1 OGopynosanue «Touka

pacno3HaBaHUE I'a30By [pOCTa
13 JKunkue BelecTBa 1 O6opynoBanue «Touka
OCTa»

14 TBepaplie BemecTBa 1 O6opynoBanue «Touka
OCTa»

15 JlucriepcHbie CUCTEMBI U PACTBOPHI 1 O6opynosanue «Touka
OCTa»

16 CocraB BemecTBa. CmecH. 1 O6opynopanue «Touka
OCTa»

17 KonTpomnsnas padora Nel no teme « I13 u I[ICXD 1 O6opynosanue «Touxa

.Ctpoenne atoma. CtpoeHue
BEIIECTBAY.

[pocTa»

Tema 3: XumMuueckue peakuuu




214)

18 [TonsTne 0 xumuueckor peakuuu. Peakuuu, uayuniue O6opynosanue «Touka
0e3 M3MEHEHUs pocTa»
coCTaBa BEIIECTB.
19 Krnaccudukarus XUMHYECKUX PEAKIUH, MPOTEKAFOIINX O6opynoBanue «Touka
C M3MCHCHHEM COCTaBa [pocTay
BCIECTBA.
20 TennoBo#t dPPEeKT XUMUYECKOH peaKITiH. O60opynosanue «Touka
OCTa»
21 CKopoCTh XMMHUYECKOH peaKIuu O6opynosanue «Touka
OCTa»
22 O0paTUMOCTh XUMHUYECKUX PEAKITUN. XUMUYECKOE O6opynoBanue «Touka
paBHOBECHE. [pocTay
23 Ponb BOIBI B XUMUYECKUX PEAKITHSX. O6opynopanue «Touka
OCTa»
24 IMunponus O6opynosanue «Touka
OCTa»
25 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH. O6opynoBanune «Touka

ONEKTPOJIH3.

pocTa

Tema 4. BeliecTBa 1 UX cBOMCTBA

(9 uacos)




26 Meraiisl 1 O6opynoBanue
<Touka pocra»
27 Hemerams 1 O6opynoBanue
<Touka pocra»
28 Kucnotsr 1 O6opynoBanue
<Touxka pocra»
29 OcHOBaHUs 1 O6opynoBaHue
<Touka pocray
30 Coin 1 O6opynoBaHue
<Touka pocray
31 I'eHeTnueckas cBsi3p MEXIY KiIacCaMU 1 O6opynoBaHue
OPraHN4YCCKHX M HCOPIraHMYCCKHUX BCIICCTB «Touka pocta»
32 [Tpaktrueckas padota No2 «PemnieHne skcriepuMeHTAIBHBIX 3a7a49 Ha 1 (O6opynoBaHue
UJICHTU(DUKAITUTO HEOPraHn4eCKux M OPTaHUYCCKUX «Touka poctay
33 KonTtponeHas pabora Ne2 o teme: 1 O6opynoBanue
«BeimecTBa 1 MX CBOMCTBA «Touka poctay

34 AHanu3 KOHTPOJIBHOU pabOTHI . 1
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