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INOACHUTEJIbBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 0O0pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (henepanbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH YYEOHOrO MpeIMeTa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XAapaKTEPUCTUKH COACP)KAHUS, PEKOMEHIYEMYIO IOCJIEA0BAaTEeIbHOCTh
W3Y4YEHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydJaroluXxcsi, OnpeAesieT BO3SMOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHHM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHus, a TaK)Ke TPeOOBaHUI K pe3yibTaTaM 00y4eHHUsI XUMUU
Ha YpOBHE IIeJIed W3Y4YeHHUsI TpeIMEeTa W OCHOBHBIX BHUIOB Y4€OHO-ITO3HABATEIHHOM
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHME XUMUU CIY>)KUT OCHOBOH U1 POPMHUPOBAHUS MUPOBO33PEHUST 00Yy4aIOIIErocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEACTABJICHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIE, O MYTAX
peuieHuss TIO0ANBbHBIX MPOOJEM YCTOWYMBOTO Ppa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peali3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHS W (HOPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 001IeH 1 PyHKITMOHAIBHOW TPAMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

crocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU OOecredyuBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKCHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEJICTIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATUN OPTraHUYECKON XUMUH.

CtpykTypa coaep:KaHHsl MPOTPaMMBI O XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uaydenuto. CojaepxaHue CKJIAAbIBACTCS W3 CHUCTEMbI MOHATHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYeCKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:



—aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

—Ilepuonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

—Y4€HHsI O CTPOCHHUH aTOMAa U XUMUYECKOH CBSA3H;

—TpEeACTaBICHUHN 00 IEKTPOIUTUYESCKON TUCCOIIUAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U ITOJIy4YEHUs] U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJAIOIICH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHUIO U METOJaM II03HaHusA B Hayke. M3ydenue xumuun
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUM W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
IPUOOILIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
GopMHpOBaHMM W Pa3BUTHM [IO3HABATEIbHBIX YMEHMA M WX TPUMEHEHHH B Yy4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpaleHus C BelIeCTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYEHUE
NPUOOPENTHN TaKKue LIETH, KaK:

—(opmMupoBaHuEe WHTEUIEKTYaTbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICEHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

—HaNpaBJIEHHOCTh OOY4YE€HHsS Ha CHUCTEMaTH4YecKoe MpuoOIIeHrne Oo0yJarommxcs K
CaMOCTOATENIBHOW  ITO3HABATEJIbHOW  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

—o0ecreyeHne yCIOBUH, CHOCOOCTBYIOUIMX MPHUOOPETEHUIO0 OOYydYaroIIMMUCS —OIIbITa
pa3sHOOOpa3HOM JEesATeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

—(opmupoBanue oOmel QyHKIIMOHATEHON W €CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, MCMONb3Yys 3HAHUS U
OTBIT, TOJYYCHHbIE TPU W3IyYEHUH XUMHUHU, MPUMEHATh HMX TPU pEIIeHUH mpodiemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

—(hopMupoBaHue y 00y4aromUXCsl TYMaHUCTHUECKUX OTHOIICHUN, MOHMMAaHUS 1IEHHOCTH
XUMHUYECKHX 3HaHWM i1 BBIPAOOTKM 3KOJOTHYECKH IEeIecO00pa3HOro MOBeIeHUs B OBbITY U
TPYIOBON IEATEIBHOCTH B LIENIAX COXPAHEHMS CBOETrO 3I0pPOBbA U OKPY)KAIOLIEH IMPUPOAHOU
Cpensbl;

—pa3BUTHE MOTHUBALIMU K O0YYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduIs 1 HalIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO01ee yuciio 4acoB, OTBEACHHBIX IS M3yYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 yacoB: B § kimacce — 68 vacoB (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HM 4YeJOBEKa. XUMHA B cCUCTEeMEe HaykK. Temna u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTositHue BemiecTB. [lonstue o
METO/1aX MO3HaHMs B XUMHH. UHCThIe BelecTBa U cMecH. CriocoOBl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XUMHUUECKUX COCTUHEHHI.

O®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XuMUYECKUX peakuuil
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYIOH, MpaBUiIaMHu pabOThl B JabOpaTopuy W MpUEMaMU
oOparteHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YYCHHE W ONHUCAaHUE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJACHCAIUS BOJBI) U XMMHYECKUX (TOpEeHUEe CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) ABIEHU, HabtoieHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszienieHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLINS,
xpomaTtorpadusi, TpOBEIEHHWE OUYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONMCaHHe
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JIaHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoze, Gu3nueckue U XMMHUECKHUe CBOMCTBA (peakiuu TOPSHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAMQpUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peakIuh, TEPMOXMMHUYECKHE YypaBHEHHUS, DK30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJE,
buznyeckue 1 XuMHUYeCKre CBOMCTBA, IPUMEHEHHE, ClI0coObI oyueHuss. Kucnots! u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbel. Hacelmennsie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBoprMOCTh BemecTB B Boje. MaccoBasi 10 BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcupnel. Kitaccupukarus OKCUAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanui. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHWM. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. ®@uznueckue u Xxumudeckue cpoiictBa cojeil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOJEHHE B3aMMOJCWCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoieicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa XxXuMudyeckux odiemeHtoB [J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX sjaep. M3orombl. Dnektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Meoswcnpeomemnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOIIUXCSI CHCTEMHBIMHU U1l OT/IETIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAY4HBIM (akT, TUIoTe3a, TEopus, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHBHOCTh, MOJIEKYJNa, JJEKTPUYECKHI 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kalus, KaIbLUUsA W UX COCOUHEHHM B COOTBETCTBUM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOW PEMETKH M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX PeaKkuil Mo pa3IudHbIM MpU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 ckopoctu XUMHUYecKoi peakiuu. [TonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUUYECKON pEeaKLMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTH U HEANIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUsl peakuuil. CBOWCTBA KUCIOT, OCHOBAaHUM M COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
WCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW PEAaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Yell U cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MAaTEepUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
OcaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUTFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUN (TOpPEHHE, PEaKIUU Pa3NIOKEHHs, COCIUHEHHS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas —KHCIOTa, XMMHMYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (U3HMYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhbl. AJUTOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHUYECKHUE CBOMCTBA
ceppl. CepoBoJIopoa, CTpoeHHe, (U3MYECKHe W XUMHYecKHe CBOicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE W XUMHYECKHE CBONCTBA
(oOmme Kak TpEICTaBHTENS Kiacca KUCIOT W crnenududeckue). XUMHUYECKHE PpEeaKIn,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue
ceppl W €€ COeQUHEHUU B TpuUpoae. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEeW Cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEeI0TBPAICHUSI.

OO0mass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peaklysi Ha MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MOJIy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOMcCTBa, nosyuyeHue. lMcnonb3zoBanue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOrO TMOTEIUICHHsT KJIMMaTa, MapHUKOBBIA d(PQeKT. YToibHas KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIE MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOJOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpexacrasiaeHuss o6 okcujae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOI0 MCII0JIb30BaHMs CTPOUTEIBHBIX MaTEPHAJIOB B IOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XUMHUYECKHE CBOMCTBA TaJOT€HOB M UX COEJUHEHUH (BO3MOYKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKME BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOras3a, Nojdy4eHue, cCoOupaHue, pacro3HaBaHue
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUSY.



MeTajiibl M UX COeIHMHEHUS

OO0mas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTraMyeckas CBSI3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHI.

[IlenoyHo3emMenbHBICE METAUIBl MarHul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHelmme coearuHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyeckue u XMMHUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuabl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [MHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCHUJIA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIe MeTajIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpH XUMUYECKUX OXKOTax H
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUTABbI METAJIJIOB, IOJTUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHITHS: HAay4dHbIH (akT, TUIOTe3a, 3aKOH, TEOpHS,
aHaJ M3,  CHHTE3,  KIacCUpHKalus,  MNEPUOAMYHOCTh,  HAOIIOJCHHE,  JKCICPUMCHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusuka: MaTepus, aTroM, OICKTPOH, MHPOTOH, HEHTPOH, HWOH, HYKIHI, H30TOIbI,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHUYECKUIl 3apsi[, HPOBOIHHKH, IOJYIIPOBOIHUKH,
JMIICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSIHHE BEIIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMmIETKa, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
CIIMHUIIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COIHIIE.

Bbuonorus: ¢orocuHTe3, ApixaHue, Ouocdepa, KOCHCTEMa, MHHEpalbHbIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

[eorpadusa: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIIaeMbIe, TOILTUBO, BOJIHBIC pecypcehl.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MPaBWJIAMU M HOPMaMHU TIOBEJICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOIIUXCS.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIbITa JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTHU:

1)naTpuoTHYeCKOro BOCIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICANIO, TOHUMAHWs 3HAYCHUS XUMHUYECKOM HAayKd B KU3HM COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOU WH(GOpPMAIIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIeCcTBa;

2)rpa:;kIaHCKOro0 BOCIIUTAHUS:

MPEJICTABICHUSI O COIMMAIBHBIX HOPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUJIEKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOM,
yueOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM H JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCIEPHUMEHTOB, CO3JaHUM YYCOHBIX TPOCKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOIIECCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHINEHd C TO3WIMH HPABCTBEHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHMUSI MOCTEACTBUIN MTOCTYIIKOB;

3)LeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, NPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3SIX UYEJIOBEKa C MPUPOTHON CpPEoi, O POIU
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABJIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOAMMBIE I OOBSACHEHHS HAOIIOaeMbIX MPOIIECCOB U SIBJICHHUM, ITO3HABATEIHHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHIIeM;

4)popMupOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0pOBbIO,
YCTaHOBKHM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHUE MOCIEACTBUI U HEMpHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOMICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHSI TIPAaBHJI O€30TaCHOTO MOBEACHHSI TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIIGI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /ISl MOBBIIIEHUS YPOBHS SKOJIOTUYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TOHSATHA (BBIACNATh MX XapakTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NpPeoOpa30oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHME HCIOJIb30BaTh IMOCTABJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIHIO PA3IUYHBIX BUOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE IMOcoOus, pecypchl HHTepHETa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IBI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJIa/IeHUE KYJIbTYypOil aKTUBHOTO HCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHOH U HCCien0BaTeNIbCKOU
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B XoJe auanora M (W) AUCKYCCHH) TO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JelaTb NPE3CHTALHI0 pPE3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIE/IOBATEIbCKON JIEATENIbHOCTH TPU PEIIEHHMH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE Ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeJiaraéMble B YCIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUABI ACATCIIBHOCTHU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 KJjacce HpeaMETHBIC pe3y/bTaThl HA 0OAa30BOM YPOBHE JIOJIXKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX TOHSTHI: aTOM, MOJIEKY1a, XUMUYECKUM
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOpPOAHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJds XHUMHYECKOTO
AJIeMEHTa B COCIMHEHHH, MOJIAPHBIA OO0BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
AJIEKTPOOTPHUIATEIILHOCTh, CTCIICHb OKUCIICHHSI, XUMUYECKAsl PEaKIusl, KJIaCCH(PUKAIUS
peaKkuii: peakiuu COeIUHEHUs, PEaKIIUU Pa3I0KEHHS, PEaKIK 3aMEIICHUsI, PeaKIIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOW aTroMma, aTOMHas OpOWTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsE M HETOJspHas KOBaJIeHTHAas CBS3b, MOHHASA CBS3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALIKs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSTH 3TH
MOHSITHUS TIPU ONMCAHUY BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHS (OPMYT BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIpEe/IeNIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHCJICHUsI JJIEMEHTOB B OWHAPHBIX COCIUWHEHHUAX, MPHUHAIICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaaMm, BHJ XUMHYECKOM CBS3U
(xoBaJIeHTHAs M MIOHHAs) B HEOPTaHMYECKUX COCTUHEHUSX;

packpbiBaTh cMbica Ilepuoguueckoro 3akona /. . MenneneeBa: 1€eMOHCTPUPOBATH
MOHUMAaHWE TEPUOJANYECKOM 3aBHCHMOCTH CBOMCTB XHUMHUYECKHX JJIEMEHTOB OT HX
noynioxeHuss B Ilepumonuueckoid cucTeme, 3aKOHOB COXpaHEHHUsS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoamueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: Pa3jiuyarh MOHATHS «TJaBHas moAarpynmna (A-rpymma)» u
«mmobounast moxarpymnma (b-rpymma)», Mameie W OodbIIME TEPHOMBI, COOTHOCHUTH
o0o3HadYeHHsI, KOTOpble UMEIOTCs B Tabnuie «[leprogndeckas cucTeMa XUMHYECKHX
sanemeHToB [[. 1. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee YHUCIO DJIEKTPOHOB U
pacmipeneneHre uxX 1Mo JIEKTPOHHBIM CJI0SIM);

KIIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHNUECKHUE BEIIECTBA, XUMUYCCKUE
peakiuu (M0 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIUIOBOMY
apdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, TOATBEpPKJas  ONUCAaHUWE MpUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBHUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA 10 (hOpMyJie COSAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI 10 YPaBHEHUIO XUMUYECKOM peaklnu;



IMPUMEHSTh OCHOBHBIE ONEpAIllMU MBICIUTEIBLHON NEATENbHOCTH — aHAlU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUs  —  HaONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIOM U  J1abOpaToOpHBIM
000pyI0OBaHMEM, a TaKXe IMpaBHJIaM OOpaleHUsi C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU TIO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOAA M KHCIOpPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAaCcCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCTIOT C TIOMOIIbIO HHAUKATOPOB (JIakMyC, peHoadTaNenH, METHIIOPAHK U JPyTHe).

K xonuy oOyueHus B 9 kJacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

PAaCKpBIBaTh CMBICII OCHOBHBIX XMMHYECKMX IOHATHUH: XMMHYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIECHTHOCTb,
JEKTPOOTPHULIATENBHOCTD, CTEIEHb OKUCJICHMs, XUMUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIUIOBON A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOIIUTHI,
HERJIEKTPOJIUTHL, 3JIEKTPOJUTHYECKAs] TUCCOLMAIMS, PpEaKklUUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HEOoOpaTUMbIE pEaKluy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIUU,  OKHUCIIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKAs CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XMMHUYECKOM peaklUuH, MpeAcIbHO IOIyCTUMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKMX IOHATHA W IPUMEHSATH OTH
MOHATUS ITPU ONMCAHUM BELIECTB U X IPEBPALCHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBJIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKMX JJEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NMPHUHAIIEKHOCTh BEUIECTB K ONPENEIEHHOMY
KJIaccy COoelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBS3M (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XHUMHYECKON
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETMHEHUH, TUI
KPUCTAJUTMYECKON pEMIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca [lepuoauyeckoro 3akona Jl. M. MenneneeBa U 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpynma (b-rpymma)», Mameie W OOJBIINE TIEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsiz s1pa, oOlIee YUCIIO AIEKTPOHOB M PACHPEAEICHUE UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B IIpEeeNIax MajblX IIEPUOAOB U TJIABHBIX IOATPYIII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (110 YMCIy ¥ COCTaBY Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi ONUCAaHUE PUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILMX XUMUYECKUX PEaKIUH;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTUUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UEH U COJIEH,
IIOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklUil HOHHOrO 0OMeHa, ypaBHEHMs PEaKLUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAHME TI'E€HETHYECKOW CBA3M MEXIY BEIECTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKLUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa STHX PeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUsI XMMUUECKUX MPEBPAILEHUI B PA3JINYHBIX YCIOBUSAX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOHN peakiui;

coOnrofarh MpaBuia [OJb30BAHUS XMMHUYECKOM mocynol u  J1abopaTOpHBIM
o0opyIoBaHMEM, a TaK)Ke IMpaBHia OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro ra3a);

IPOBOAMTH PEAKIMH, MOATBEPKIAAIOININE KaUECTBEHHBIN COCTAB Pa3jIMUHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHJIMKAT-, cyiab(aT-, TMIPOKCHA-UOHBI, KATHOHbl aMMOHMS W HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpaX HEOPraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhio, BBIABIECHUE MPUUYMHHO-CIEACTBEHHbIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOMCTB BEIECTB M XMMHMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWS — HaAOJIOAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
JKCIIEPUMEHT (peanbHbIN nu MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KUIIACC
KouuyecTBO 4acon
Ne HaumeHoBaHMe pa3aesioB U TeM
KonTpoabHbie IIpakTuyeckne
n/n NMPOrpaMMbl Bcero
padoTsI padoTsI
Paznen 1.1lepBoHavaibHble XUMAYECKHe TIOHATHS
Xumus — BakHas 001aCTh
1.1 €CTECTBO3HAHUS U TTPAKTHICCKOM 5 2
JESTSIILHOCTH YeJI0BEKa
1.2 BelecTBa 1 XMMHYECKHE PEAKIIUH 16 1
Uroro no pazaeny 21
Pa3zjnen 2.Baxkneiinmue npeicTaBuTe 1M HEOPraHUYECKUX BelECTB
91 Boznyx. Kucnopon. Ilonsitie 06 5
' OKCH/IaX
Bonopoa.Ilonsitue o kucnorax u
2.2 5 1
COJIAX
Bopa. Pacteopsr. [Tonstue 00
2.3 P 7 1 1
OCHOBaHMSX
OCHOBHBIC KJTaCCHl HEOPTaHMUCCKUX
2.4 ! P 12 1 1
COCIUHCHHI
Hroro mo pa3neny 29
[Tepunonnueckuii 3aKoH U
31 ITepuonnueckas cucrema 7
' XHMHYECKHX dj1eMmeHToB /1. W.
MenpgeneeBa. CTpoeHue aToMa
39 Xumuueckas cBsi3b. OKUCIUTENBHO- 9 1
' BOCCTaHOBUTEJILHBIE PEAKIUH
Hroro no pasaeny 16
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOT'PAMME




9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHMe pa3aesioB U TeM
Kontpoasubie | IlpakTuyeckue
n/n NMPOrpaMMbl Bceero
padoTsI padoTsI
Pa3znen 1.BemiecTBO M XUMHYeCKHE PeaKIHU
11 [ToBTOpenue u yriybiaeHne 3HaHUH 2 1
' OCHOBHBIX pa3zesioB Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 5
' peaxuuii
13 OJEeKTPOIUTHYECKAs JUCCOLUALINS. 8 1 1
' XUMHYECKHE PEAKIIUH B PACTBOPAX
Hroro no pazaeny 15
Pa3nen 2.HemeTasjbl 1 UX cOeTUHEHUS
51 OOm1as XxapaKTepuCTHKA XUMUYECKUX 5 1
' anemeHToB VIIA-rpynmer. ["amorenst
OOmias xapaKTepuCTHKa XMMUYECKUX
2.2 anemeHToB VIA-rpynmsr. Cepa u eé 5
COCMHEHHUSI
OO01mas XapaKTePUCTHKA XUMHUUECKUX
2.3 anemeHToB VA-Tpymiisl. A30T, pocdop u ux 9 1
COCAMHEHHS
OO1m1as xapaKTepuCTHKa XUMUYECKUX
2.4 anemeHToB IVA-rpynmnsl. Yriepon u 9 1 2
KPEMHHUH U UX COEAMHEHHS
HUroro mo pa3neny 28
Pasnes 3.MeTannbl M MX COeAUHEHHUS
3.1 OO01Ke cBOMCTBA METAIIJIOB 2
3.2 Baxkueiimre MeTaIIIbI M X COEIUHEHMS 10 1 2
Hroro no pazgeny 12
Pa3nen 4. OcHOBBI OPraHu4YecKoi XUMHH
4.1 OCHOBHBI€ KJIACChI OPraHUIECKUX BEIIECTB 11
Hroro no pazgeny 11
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB T10 68 4 7

[TPOT'PAMME




INOYPOYHOE IIJTIAHUPOBAHUE

8 KJIACC
Konu4yecTBo yacoB
.N;-’ Tema ypoxa Kontpo | Ilpaktu | [Mara Nara
nm Bcero JIbHbIE yecKHe H3y“eHus baxTHUeCKasn
padoTsI padoTsI

Ipeamer xumuu. Poib xumuu B

1 1 04.09.2023
JKH3HU YesoBeka. Tena u BeujecTa

5 IlonsiTHe 0 MeTOAX NO3HAHHSA B 1 08.09.2023
XHUMHUH
IIpakTHyeckas padora Nel "IlpaBuiaa

3 padoThI B JIAG0PATOPHHU U IPUEMBI 1 1 11.09.2023
o0paieHus J1a60paTOPHbIM
obopynoBaHuem "
i | .

4 HCTBIE BemecTBaun cmecu. Croco0nbl 1 15.09.2023
pasjejieHus cMecei
IIpakTHyeckas padora Ne 2

5 «Pa3nenenue cMmeceii (Ha mpumepe 1 1 18.09.2023
OYHMCTKHU MOBAPEHHOMH COJIN)»
()] .

5 U3MYeCKHe H XUMHYeCKHe sIBJIeHHSI 1 99 092023
XuUMHYeCKHe peakiuu

7 BemecTBa MoJ1eKyJISIpHOTO U 1 95 09 2023
HEMOJIEKYJISIPHOT'O CTPOEHUSI

8 IIpocTbie U cJI0KHBIE BelIeCTBA. 1 99.09.2023
XHUMHUYECKHeE 3JIeMEHTBI

9 OTHocuTe/IbLHAsA ATOMHasi Macca. 1 02.10.2023
3HaKU XUMHYECKHX )JIeMEHTOB
3aKoH MOCTOSTHCTBA COCTABA BENIECTB

10 Xumnueckue Gpopmybl. 1 06.10.2023
OTHocuTe/IbHAsI MOJIEKYJISIpHAs Macca
BbruuciaeHust o XuMHYeCKUM

11 ¢opmynam. MaccoBasi 10715 2JIEMEHTa 1 09.10.2023
B COeTUHEHUH
BaneHTHOCTH XMMHYECKHX JIEMEHTOB.

12 OmnpenesieHne BAJICHTHOCTH 1 13.10.2023
3JIEMEHTOB 0 (hopMyJIaM UX
COeIMHEHU I

13 CocTaBienne XuMu4ecKux GopmyJi no 1 16.10.2023
BAJIECHTHOCTH

14 ATOMHO-MOJICKYJISIDHOE YYeHHe 1 20.10.2023

15 KonTtpoasnas padoraNel 1 93.10.2023
«IlepBoHayaJbHbIE XHUM. IIOHSTHS»

16 AHaJIN3 KOHTPOJILHOH padoThI. 1 27.10.2023




XuMH4ecKne ypaBHeHH s

17 XuMH4ecKne ypaBHeHH s 06.11.2023

18 Tunbl XAMUYECKUX peaknuii 10.11.2023
IToBTOpeHMe U 00001IIeHHE IO TeMe

19 «IlepBoHaYa/IbHbIE XHMHYECKHE 13.11.2023
MOHATHS
Kucaopoa, ero o6masn

20 xapakrepucTuka. Haxo:xneHue B 17.11.2023
NpUPoO/Ie U MOJyYeHne
XuMuYecKue CBOMCTBA M IPUMEHeHHe

21 kuciaopona. Kpyrosopor kucjiopoga B 20.11.2023
npupose

29 IIpakTHyeckas piiﬁOTa Ne3. 94.11.2023
IMoayueHnne u cBoiicTBa KHCJI0POaa

23 O30H. AlLTOTPONINS KUCJI0POAA 27.11.2023

24 Bo3ayx u ero cocras 01.12.2023

o5 Bonopon, ero o6mas xapakTepucTHKa, 04.12.2023
HAXO:K/IeHNe B PUPO/IE U MOoJIydeHue

26 XuMHn4ecKkne cBOICTBa BOOPOIA U 08.12.2023
€ro NpuMeHeHHe
IIpakTuyeckas padora Ned.

27 Ioay4enune Bogopoaa U UCCIeT0OBAHUE 11.12.2023
€ro CBOICTB

28 IToBTOpeHMe U 000011IeHNE O TEMaM 15.12.2023
«kucaopoa. Boxopon»

29 KonTposbnas padora Ne 2 o remam 18.12.2023
«Kucmaopon», «<Bogopon»

30 AHaJu3 KOHTPOJIbHOH padoThl. Bona 22.12.2023

31 XuMHYecKne CBOICTBA M MPUMEHeHHe 95 12 2023
BO/IBI

32 Bona — pacrBopurenb. PacTtBopsi 29.12.2023

33 MaccoBas 10Jis1 pACTBOPEHHOT0 08.01.2024
BelllecTBa
IIpakTHyeckas padora Nes.

34 l_[pI/IFOTOB.TleHUHe paCTBOPa c } 12.01.2024
onpeaeeHHOI MaccoBoii 10.eii
PACTBOPEHHOTI0 BellleCTBA

35 KosmnyecTBa BemecTBa. MoJib. 15.01.2024
Moasipaasi Mmacca
BbruucieHust ¢ HCTIOIb30BaAHUEM

36 MOHATHI «KOJHUYECTBO BelIeCTBa» U 19.01.2024
«MOJISIpHASI Maccay

37 3akon ABoragpo. MoasipHblii 00beM 22.01.2024




rasoB

38 OTHocuTe/IbHAS TUIOTHOCTDH I'a30B 1 26.01.2024
39 O0beMHbIE OTHOLIEHHS T'A30B MPH 1 99.01.2024
XUMHYECKHX PeaKIUsIX
40 Oxcuabl 1 02.02.2024
41 I'mapoxcuabl. OcHOBaHUSI 1 05.02.2024
42 XuMHYecKne cBOHCTBA OCHOBAHUIA 1 09.02.2024
43 AMdoTepHbIe OKCHBI U THAPOKCUADI 1 12.02.2024
44 Kuciaorsi 1 16.02.2024
45 XuMu4eckue CBOHCTBA KUCJIOT 1 19.02.2024
46 Coun 1 26.02.2024
47 XuMHYeCcKHe CBOHCTBA coJiei 1 01.03.2024
IoBTOpeHMe U 00001IeHNE IO TeMe
48 «OCHOBHBIE KJIACCHI HEOPrAaHUYECKUX 1 04.03.2024
COeTUHEHUI
KonTpoannas padora Ne3 no teme
49 «OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX 1 11.03.2024
COeTUHEHUI»
I'eneTnueckasi CBSI3b MeKAY
50 OCHOBHBLIMH KJIacCaMH 1 15.03.2024
HEOPraHn4YecKUux coeJuHeHn
IIpakTuyeckas padora Ne6. Pemnenue
51 IKCIMEPUMEHTAJIBHBIX 327124 MO TeMe 1 18.03.2024
«OCHOBHBIE KJIACCHI HEOPraHHYECKUX
coeIMHEeHUID)
59 Knaccnpurkanus xuMnyecKux 1 99 03.2024
3JIEMEHTOB
53 Hepuoguyecknii 3axon /1. U. 1 01.04.2024
MennesneeBa
54 Ilepuoguyeckast TAGIUIA XUMUYECKHUX 1 05.04.2024
3JIEMEHTOB
55 CTtpoeHue aToma 1 08.04.2024
56 Pacrnosio:keHue 3J1IeKTPOHORB 10 1 12.04.2024
JHEpPreTHYeCKHM YPOBHIM
57 3HaveHHe MEPUOAUYECKOT0 3aKOHA 1 15.04.2024
IloBTOpEeHue u 00001IeHHE IO TEMe
«Crpoenne atoma. Ilepuonmueckmii
58 3aKOH U MePUOANYECcKasi cucTeMa 1 19.04.2024
xuMuiecknx djementos /1. U.
MenpeseeBa.»
59 JJIEeKTPOOTPHLATEILHOCTD 1 99 04.2024
XHMHYECKHUX 3JIEMEHTOB
60 KoBanentnas ces3b. [loasipaas n 1 26.04.2024




HEMOoJIIpHasi KOBAJICHTHBIC CBA3ZHU

61

Honnasa cBs3b

29.04.2024

62

Crenenn OKHCJICHHS

03.05.2024

63

IIpaBuiia onpenesieHUus creneHe
OKHUCJIEHHS 3JIEMEHTOB

06.05.2024

64

OKHUCIANTETHHO-BOCCTAHOBHUTEIbHbIE
peakuuu

10.05.2024

65

IToBTOpeHHe U 00001IIeHHE IO TeMe
«Ctpoenue BenecTBa. XUuMUIeCcKast
CBAI3b)

13.05.2024

66

Koutpoannasi padora Ne 4 mo tremam
«Ctpoenue aToma. Ilepuonnyeckuii
3aKOH U MEePUOINYECKasi CuCTeMa
XuMHuyeckux jiemenron . U.

MeHI[eJ'leeBa», «CTpOCHHe BeliecTBa.

XuMuueckas CBA3b»

17.05.2024

67

AHaJIN3 KOHTPOJIbHOM padoThl.
O0001eHHe U cHCTEMATH3AIHS
3HAHUH

20.05.2024

68

Pe3epBHblii ypok. O0001eHHE 1
CHCTeMAaTU3aUA 3HAHUI

24.05.2024

OBHIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

68




9 KVIACC

KoauuecTBo yacoB

Ne ara
/ Tema ypoxa Kontpo | Hpakru | Har Nara
n/n Bcero JbHbIE YecKHue H3y4eHus daxTHuecKan
padoThI padoThI

Texnuka 0€30MaCHOCTH B KaOMHeTe

1 XxuMHH. OCHOBHbIE KJIACCHI 1 06.09.2023
HEOPraHnvecKUuX BellecTB

2 CreneHb OKHCJIEHHS 1 07.09.2023
o) _

3 KRHETITEALHO 1 13.09.2023
BOCCTAHOBHUTEJILHbIE PeAKIIUN
TenJioBbie 3¢deKThl XUMHUYECKHUX

4 peakuuu. Pacuers mo 1 14.09.2023
TEePMOXHMHUYECKUM YPABHEHUSIM

5 CKopocTh XUMHYECKHUX peaKiuii 1 20.09.2023
006 I

5 paTumbie peaknuu. [loasiTue o 1 21.09.2023
XHMHYECKOM PABHOBECHH

7 Cymmocrs, npouecca 1 27.09.2023
3JIEKTPOJIUTHYECKOI TUCCOHATMHT
XuMHUYecKne CBOMCTBA KHCJIOT U

3 OCHOBAHMII B cBeTe prHCTaBJIeHl/II/I 1 28.09.2023
00 IJIEKTPOJINTHYECKOI
JUCCOLMALUU
XuMH4YecKHe CBOMCTBA CoJIeil B

9 cBeTe MpeACTABJIEHUI 00 1 04.10.2023
JIEKTPOJIUTHYECKOI TUCCOIHATIHI

10 Cina0ble M CHIIbHBIE 3JIEKTPOJINTHI. 1 05.10.2023
CreneHnp AUCCOMALIAN

11 Peaknumn noHHoro ooMeHa 1 11.10.2023

12 I'uapoans coneii 1 12.10.2023
IIpakTHyeckas padora Nel.Pemenune

13 3KCl‘lePI/lMeHTa.]'IBHBIX 3amaaq rmv TEeMe 1 1 12102023
«CBoiicTBa KHCJIOT, OCHOBAHHUI H
CoJIeil KaK 3JIEKTPOJIUTOB)

14 IToBTOpeHne TeMbl «XUMUYECKHUE 1 18.10.2023
peakiuu B BOAHBIX PacTBOPax»
Koutpoannasi padora Nel mo Teme

15 «XuMHYeCKHe PeaKIIMU B BOJIHBIX 1 1 19.10.2023
pacTBOpax»

16 XapakTepuCcTHKA rajIoreHoB. XJIop 1 25.10.2023

17 XJ10poBOAOPOA: MOJTYyYEeHHE H 1 26.10.2023

CBOMCTBA




18 CoJusiHasi KHCJIOTA U €€ COJIH 08.11.2023
IIpakTHyeckas padora Ne2.

19 [Mony4enue coJISIHOI KUCIAOTHI U 09.11.2023
U3y4yeHUe ee CBOMCTB
BuruncieHusi o ypaBHeHUSIM

20 XHMHYECKHX PeaKIuii, eCJIU OUH U3 15.11.2023
peareHToB JaH B U30bITKE
XapaKTepucTHKAa KHCJIOPOAA U

21 cepbl. CBoiicTBa U IPUMEHEHUE 16.11.2023
cepsl

22 Ceposonopoa. Cysibdpuabl 22.11.2023

23 Oxcun cepsl (1V). Cepuuncras 93.11.2023
KHCJI0TA

24 Oxcuga cepsi (V). CepHasi kucsaora 29.11.2023
IIpakTuyeckas padora Ne3.

25 Penienue s3xcnepuMeHTAIbHBIX 30.11.2023
3aga4 no treMme «Kucaopon u cepa»
XapakrepucTuka azora u ¢gocdopa.

26 Pdu3nyecKue H XUMHIeCKHe 06.12.2023
CBOIICTBA a30Ta

27 AMMHUAK 07.12.2023
IIpakTuyeckas padora Ned.

28 [Monyyenne aMMuaKka u usyueHue 13.12.2023
€ro CBOWCTB

29 Coaa aMMoHMS 14.12.2023

0 | e

o1 | N s

32 Coun a30THOM KHMCJIOTHI 27.12.2023

33 ®ochop 28.12.2023

34 Oxcun gocdopa (V). @ochopuan 10.01.2024
KHCJIOTA U ee COJIH

35 XapakTepucTuKa yrijiepoaa u 11.01.2024
KpeMHHs1. AJJIOTPONUS YIJIepoaa

36 i;nc\:)npt;euc::e CBOIICTBA yriepojaa. 17.01.2024

37 Oxcup yriepoaa (I1) - yrapubrii ras 18.01.2024

38 Oxcun yriepona (1V) - yraexkucibrii 24.01.2024
ra3

0 | e e

40 IIpakTuyeckas padora NeS. 31.01.2024




IMony4enne oxcuaa yriepoaa (1V) u
H3y4YeHHe ero CBOWCTB.
Pacno3naBaHue KapooOHATOB

41 Kpemuuii. Oxcun kpemuus (IV) 01.02.2024

42 KpemHueBasi kucJjioTa u ee coJIm. 07.02.2024
Crekino. llemenT
BoruncieHusi no ypaBHeHUSIM
XUMUYECKHUX peaKIluii, eciiu 0OJUH U3

43 peareHToB J1aH B U30bITKE WU 08.02.2024
COJEePKUT MpuMecH. BeruucieHus
MAacCOBOii 10J1M BHIX0/1a NPOAYKTA
peakiun

44 XapakTepucTuKa METaJLI0B 14.02.2024

45 HaxoxkneHue MeTa/JIOB B IPUPOiE U 15.02.2024
o01IHe Croco0bl UX MOJTyYeHUs
XuMUYecKue CBOIiCTBA MeTAJJIOB.

46 DJIeKTPOXUMHYECKU P 21.02.2024
HaNpPsSZKEeHMH MeTAIJIOB

47 CniiaBbl 22.02.2024

48 Ileso9HbIe METAJLIBI 28.02.2024

49 Marnuii. lllesi0uH03eMesIbHBbIE 29.02.2024
MeTaJJIbI

50 BakHeiimue coequHEHNsT KAJbIMSI. 06.03.2024
KecTkoCTh BOABI

51 Amomunuii. Baxneimue 07.03.2024
coeTMHEHHUsI ATIOMHUHHA

52 Keneszo. CoennHeHus xKejie3a 13.03.2024
IIpakTHyeckas padora Ne6.

53 Pemenne s3xcnepuMeHTATbHBIX 14.03.2024
3aaa4 mo treme «MeTauIbl U HX
coeTMHEeHs

54 Kontpoannasi padora Ne3 20.03.2024
«MeTtaLib»
AHaJIN3 KOHTPOJIbHOH padoThl.

55 O000meHne U CCTEMATH3AIUS 21.03.2024
3HAHMH
IlepBoHaYabHBIE CBEAEHUS O

56 CTPOEHUM OPraHNYEeCKHUX BellecTB. 03.04.2024
YnpoumenHas kjaccupuranus
OpPraHuYecKMX coeJMHEeHUMH

57 IpenenbHble (HaCbIIIEHHBIE) 04.04.2024
YIJIEBOIOPOAbI

58 HenpeneabHble (HeHACHIIIEHHbIE) 10.04.2024

YIJIEBOIOPOAbI




59 Mosmmepbl 1 11.04.2024

60 IIpou3BoaHbIe YIJI€BOI0OPOAOB. 1 17.04.2024
CnupTsl

61 Kapo6onoBsie kuciaorsl. CloKHBIE 1 18.04.2024
3¢upel. Kupsbi

62 YraeBoanl 1 24.04.2024

63 AMuUHOKHCI0THI. Beakn 1 25.04.2024

64 IToBTOpEHUE "‘F’eMbl «OcHOBBI 1 01.05.2024
OpraHuvYecKoil XUMHUAM

65 KonTpoannas padora 11? TEME 1 08.05.2024
«OCHOBBI OPraHNYecKoi XuMHH
AHAJM3 KOHTPOJIbHOH PadoTHI.

66 O06001menne 1 cuCTEMaTH3ALHSA 1 15.05.2024
3HAHUM

67 Pe3epBHBIii YPOK. Oﬁoﬁlvuelme " 1 16.05.2024
cHUCTeMAaTU3ALUs 3HAHUM

68 Pe3epBHBIii YPOK. OﬁOﬁI:IeHI/Ie " 1 99 05.2024
cHCTeMaTU3anusA 3HAHUIA

OBUIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME







