MYHUIUITAJIBHOE BIO/UKETHOE OBHIEOBPA3OBATEJIBHOE YYPEX/IEHUE
JJAKOMOBYJCKAS1 OCHOBHAS OBIIEOBPA30OBATEJIBHAS HIKOJIA

AHHoOTanMsA K padodeil mporpamme
y4eOHOro npeamMera « XumMus» s 8-9 kiiaccos

Pabouast nporpamma yueOHOTo nmpeaMera « X|UMUs» 00s3aTelIbHON MPEeAMETHOH 00iacTi « EcTecTBeHHO-Hay4HBIE
MIPEIMETHI» SIBJISIETCS YACThI0 OCHOBHOW 00pa30BaTebHONM NMpOorpamMMbl OCHOBHOTO od1iero oopasosanus (OOIT OOO)
MBOY Jlakomobyackoit OOILL, paspaborana B coorBercTBUH ¢ MyHKTOM 32.1 ®I'OC O00-2021Ha ocHoBe DPI'OC OOO-
2010r. m I[TOOIT OO0O-2020r. Pabouas mporpaMma 1o y4eOHOMY ITpenMeTy « Xumusi» it 8-9 kimaccoB IPUBEAEHA B
cootBerctBHE ¢ DOIT OO0 u OPII no XuMuu B 4aCTH coepkaHusi O0yUCHHS U INIAHUPYEMBIX Pe3yJIbTaTOB
ocBoeHus nporpammbl Ha ypoBHe OOO u peanuzyercst 2 roga ¢ 8 mo 9 xinacc.

[Ipu peanuzanmu pabodeil mporpaMMbl o yd4eOHOMY HpeaMETy « XUMUSD» UCIIONB3YIOTCS YYeOHHMKH, BKIIOUEHHbIE B
[Mpunoxenune No2 OITY-2022 (mpuka3z Munmnpocserierus Poccun ot 21.09.2022 N 858):

1. Xumwust. 8xinace. Yuebnuk (aBropsl ["adpuesa O.C., Ocrpoymos W.I'., Cnaakos C.A.).. -M.:, [Ipoceemienue
2. Xumus. 9 knacc. Yueonuk (aBropel ['adbpuessa O.C., Ocrpoymos WN.I'., Cnaakos C.A.).. -M.:, [IpocBeiienne

Pabouass mporpamMma paspaboTaHa yd4WTeNeM XHMMHUHM IIKONBI B COOTBETCTBUU C [lojokeHmem o paboumx
nporpaMMax U OmpeielsieT OpraHu3aIiio 00pa30BaTEbHON JESITENBHOCTH YIUTENS B IIKOJIE 1O MPEAMETY « XUMHD).
Pabouast mporpamMma COAEPIKUT CIEAYIONINE CTPYKTYPHBIEC DJIIEMEHTBI:

-LIeTIM U3Y4YEeHHS YIeOHOTO MpeaMeTa « XUMHU»;

-MecTo y4eOHOro npeameTa « XuMHs» B yueOHOM IUTaHE;

-coziepkanne y4eOHOro MpeaMeTa « XUMUs»;

-TAaHUPYEMbIE Pe3yNIbTaThl (JITYHOCTHBIE, METATIPEAMETHBIE U TIPEIMETHBIE);

-TeMaTHIecKoe TJIaHUPOBaHHe, C(HOpPMHUpPOBAHHOE ¢ Yy4éToM pabodell MpOrpaMMbl BOCITUTAHUS U BO3MOXKHOCTHIO
ucrnonb3oBanus SOP/LIOP.

Pabouas mporpamma oOcyxneHa Ha 3acemanun [IIMO yuuteneii - mpeJMETHUKOB IIKOJIBI, MPUHSTA PEIICHUEM
neaaroruieckoro cosera (mpotokon Ne 1 ot 28.08.2023r.), yreepknena npukazom o MbOY Jlakomo0ynckoit OOL

Neo 51 or 28.08.2023r. B kauectBe dactu coaepxkanus OOII OOO.

Ha ocHoBe nmanHoi mporpammbl —yuureneM paspabarbBaercsi KTII B coorBerctBuu c¢ Ilomoxenuem o
KaJIeHJJapHO-TEMaTUYeCKOM TUIAHWPOBAaHUM MO YdeOHOMY TpeaMeTy, Kypcy, moaymo. KTII paccmarpuBaercs Ha
3acenannu [IIMO u cornacyercs ¢ 3amectutesniem mo YBP.

Beinucka
U3 OCHOBHOI 00pa30BaTeJIbHOM NPOrpaMMbl OCHOBHOI 000111ero0 00pa3oBaHust

PaGouasi nporpamma
y4eOHOro npeaMera « XuMHus»

s 8-9 ki1accoB

CPOK peajiM3anuu 2 rojaa
(c 8 mo 9 kiaccwl)

HEJU N3YUYEHUSI YYEBHOI'O ITPEJIMETA «XUMUS»

OCHOBHBIMH eJIIMUH3YUCHHSI yI€OHOTO TIpeaMETa «Xumusiy A61emcsi:

-(hOpMHUpPOBaHHE HMHTEIUIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSTEIILHOMY TIPHUHSATHIO PEIICHHUH, CTIOCOOHOM aIalTHPOBAThCs K OBICTPO MEHSFOIIMMCS YCIIOBUSIM JKH3HU;

- HampaBJEHHOCTh OOY4YeHHMsT Ha CHUCTEMaTHYeCKoe MPHOOIICHHE OOydYalomMXcsl K CaMOCTOSTEIbHOM
MO3HABATENIFHON JEATEILHOCTH, HAYYHBIM METOJIaM TO3HaHUs, (POPMUPYIOIIUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHU;



- olecneueHHe YCJOBUH, CHOCOOCTBYIOIIMX HPUOOPETEHHIO OOYyYaroIMMHCS OIBITa  Pa3HOOOPa3HOM
JeSITebHOCTH, TTO3HAHUS U CAMOIIO3HAHHUS, KITIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINH ), UMCIOIMX YHHBEPCAIBHOE
3HaYEHUE Ul pa3iIMYHBIX BUIOB JEATEIBHOCTH;

- (QopMupoBanue oOmeld (YHKIMOHATBHON M €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, B TOM YHCJIE YMEHHM
OOBSICHSITH U OLICHUBAThH SIBJICHHUS OKPYKAIOIIETO MHUPA, UCIIOJBb3Ysl 3HAHUS U ONBIT, MOTyYeHHBIC IPU U3YUCHUN XUMUH,
IPUMEHSATH UX IIPU PELIeHUH ITPO0OJIeM B IIOBCEAHEBHOM JKU3HU U TPYAOBOH J1EATENbHOCTH;

- ¢opmupoBaHre y 00ydYaronmxcs T'yMaHUCTUYECKUX OTHOIICHHUH, TTOHUMAHUS IIEHHOCTH XUMHYECKUX 3HAHUIH
JUISl BBIPAaOOTKHM SKOJIOTHYECKU LENIecO00pa3HOro MoBeAECHNS B OBITY M TPYJOBOH NEATEIBHOCTH B HENISIX COXPaHEHHS
CBOET0 3710POBbS M OKPY’KaIOIIeN IPUPOJHON Cpebl;

- pa3BUTHE MOTHBAIMU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHHUIO Ha OCHOBE YCBOCHHS
00111€4eI0OBEYECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HpOQHIS W HalpaBiCHHOCTH [ajbHEHILIEro
0o0y4YeHUsI.

3agayamMm Kypca XUMUH SIBISTFOTCSI:

- (hopMHpOBaHNE CUCTEMBI XUMHUCCKUX 3HAHUH — BaXKHEHIIMX (haKTOB, IOHITHH, 3aKOHOB M TCOPETHUSCKUX MOJIOKESHUH,
JOCTYIHBIX 0000IIEHII MUPOBO33PEHYECKOT0 XapaKTepa, S3bIKa HayKu;

- pUOOIIIeHNE K HAyYHBIM METO/aM ITO3HAHUS IPH N3YUYEHUH BEIIECTB U XUMHUECKHUX PEaKIIUii;

- (hopMHUpOBaHKE U Pa3BUTHE ITO3HABATEILHBIX YMEHHUI U X IPUMEHEHHE B y4eOHO-TI03HABATEIbHON U y4eOHO-
HCCIIEI0BATEIBCKON AESTEIBHOCTH;

- OCBOEHHE MpaBUII O€3011aCHOTO 0OPAIIEHHs C BEIIECTBAMHU B ITOBCEITHEBHOM KU3HH.

MECTO YUYEBHOT' O IIPEIMETA «XUMUS» B YYEBHOM IIVIAHE

JIyist u3ydeHust XMMUK  BBIZIETISIETCS CIIeIyoIee KOJIMYECTBO 4acoB: B 8 kiacce — 68 yacoB (2 yaca B Henenmo), B 9 kiacce
— 68 gacoB (2 yaca B HEZEIIO).

COJAEPKAHHUE YUYEBHOI'O INIPEJJMETA

8 KJIACC

IlepBoHayanbHBbIE XUMUYECKHE TIOHATHSA

IIpeamer xumuu. Ponp XxumMuu B KUM3HM 4YeNIOBEKAa. XUMHS B cUCTeME HayK. Tema u BemecTBa. Pu3nuecKue
CBOIACTBa BelecTB. ArperatHoe cocTosiHue BemiecTB. [loHATHE O MeTonax Mo3HaHWS B XMMUHU. UHCThIE BelecTBa M
cmecH. CnocoObl pasaeneHus CMecei.

ATOMBI M MOJEKyNbl. XHUMHUUYECKHE 3JIeMEHThl. CHUMBOJBI XMUMHUYECKUX 3JIeMEHTOB. IIpocTble M ClOXKHBIE
BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnyeckasi ¢opMmyna. BaneHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTAaBa BEIIECTB.
OtHocurenpHas atomHass macca. OTHOCUTENbHAas MOJEKYJspHas macca. MaccoBas JOJsl XMMHYECKOTO 3JeMeHTa B
COCIMHEHHH.

KomuyecrBo Bemmectsa. Mosb. MossipHas macca. B3auMocBsI3b KOIH4YECTBA, MAacChl U YHUCHIA CTPYKTYPHBIX €IUHULL
BeniecTBa. Pacu€Tel mo GpopMynaM XUMHUUYECKUX COETMHECHUH.

dusnyecKre U XUMUYECKUE SBJICHUS. XUMUUECKash peakuus 1 e€ Ipu3HaKu. 3aKOH COXpPaHEHHS MacChl BEILECTB.
Xumnueckue ypasHeHus. Kiaccnpuxarust XUMHYECKUX peakiuil (CoeMHeHNs, Pa3IoKeHHs, 3aMeleHus], OOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH TIOCYHOH, NpaBwiamMu paboThl B Ja0oparopuu ¥ TpuéMaMu oOpaiieHus ¢
nabopaTOpHBIM OOOPYAOBAHKMEM, M3yU€HHE U ONHMCaHHE (DU3MYECKUX CBOMCTB OOPa3lloB HEOPraHHMYECKHX BEIIECTB,
Ha0moieHne GU3NIECKUX (IUIaBICHNE BOCKA, TasiHUE JIbJa, paCTHPAHUE caxapa B CTYIIKE, KUTIEHHE ¥ KOHICHCALMS BOJIbI)
U XUMHYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE METHOW IMPOBOJIOKH, B3aMMOEHCTBHE Mella C KHCJIOTOM) SIBICHU,
HaOJIO/IeHNE U ONMCAaHKE MTPU3HAKOB MPOTEKAHUSI XMMUYECKUX Peakiuil (paziokeHne caxapa, B3aUMOACHCTBHE CEPHON
KHCIIOTHI C XJIOPUJIOM Oapusi, pa3noxenne ruapokcuaa Meau (1) mpu HarpeBaHum, B3aUMOJICHCTBHE JKeJe3a C paCTBOPOM
comu memu (ll), m3ydyeHue crocoOOB paszielieHHs] CMeced: ¢ TMOMOIIBI0 MarHuTa, (MIBTPOBAaHUE, BBITApPHUBaHUE,
JUCTHJULINSA, XpoMmarorpadus, NPOBEICHWE OYMCTKU ITOBAPEHHOW COJM, HAOJIONEHWE M OIHMCAHHWE pPEe3yJbTaTOB
MIPOBENIEHUS OTIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUSI MAaCChl, CO3/IaHIE MOJIENICH MOJIEKY (IIapOCTEP’KHEBBIX).

BaxHejiue npeacraBuTe 1M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razoB. Cocras Bo3nyxa. Kucinopoa — anemeHT u npocroe Bemiectso. HaxoxxaeHue kuciaopoaa B
npupoze, (uzMUecKkue M XUMHYeckue cBoicTBa (peakumu Topenus). Oxcunbl. [Ipumenenune kucnopona. CrocoObl
MOJTyYEHHUsI KUCIIOpoaa B 1abopaTOpUu M MpOoMBIIIIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — ajIoTpoIHas
MOU(UKALKS KACIOPO/A.



TennoBoil 3¢ dekT XuMuYeckol peakuuy, TEPMOXUMHUYECKHE YPaBHEHHMS, 3K30- U SHAOTEPMHUYECKHUE PEaKIUH.
TomnmBo: yrons u MeTaH. 3arps3HeHne BO31yXa, yCUJIeHHE MapHIUKOBOTo 3 eKTa, pa3pymeHre 030HOBOTO CIIOsL.

Bonmopon — anmement u mpoctoe BemecTBo. HaxokaeHue Bomopoma B mpupoje, (U3MYecKue M XUMHUYECKHE
CBOICTBA, IPUMEHEHHE, CIIOCO0bI MoMydeHnus. KuciaoTsl u comnm.

MonsipHbIii 00bEM ra30B. PacyéThl 10 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa Bonbl. Boga kak pactBoputens. PacTBopbl. HackllieHHbIE W HEHACBHIILIEHHBIE PACTBOPHL
PacTBopuMocCTh BeliecTB B Bojie. MaccoBasi 10J1sI BEIIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA BoApl. OcHOBaHUs. Porb
pacTBOpOB B IPUPOJE U B JKU3HU 4deoBeka. KpyroBopoT BoIbl B Ipupoae. 3arpsi3HeHHE NpUpoAHbIX BoA. OxpaHa H
OUYHCTKa MPUPOIHBIX BOJ.

Knaccudukamms nHeopranmyeckux coemuHeHnd. Okcuapl.  Kiaccmdukamms OKCHIOB:  coneoOpasyromue
(ocHOBHBIE, KUCIIOTHBIC, aM(OTepHbIe) U HeconeoOpasytomme. Homenknarypa okcuoB. PH3MUECKHE U XUMUYECKHE
CBOMCTBA OKCUIOB. IlomyueHue okCcuaoB.

OcHoBanus. Knaccudukanusi ocHOBaHMH: MENOYM W HEPACTBOPHMEBIE OCHOBaHHWA. HoMeHKIaTypa OCHOBaHHMIA.
DU3NYECKUE U XUMUUECKUE CBOMCTBA OCHOBaHU M. [lonmyyeHne ocHOBaHMI.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kucior. Ousnyeckne U XMMUYECKUE CBOWCTBA KUCIOT. Psn
aktuBHoctu MetauioB H. H. bexerosa. ITonyuenue kucior.

Comu. Homenknarypa coneii. @usnueckue nu XumMuueckue cBorucTBa coueil. Ilomyuenue comneit.

I'enernueckas cBs3b MEKAY KJIACCAMU HEOPTaHUUECKUX COEIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIpe/ieIeHne COJEpKaHusl KUCIOpoJa B BO3AyXe, IMOJydeHHe, COOMpaHHe, Paclo3HaBaHUE U
M3yYeHHE CBOWCTB KHCIIOPOAA, HAOJIOAEHHE B3aMMOJCHCTBHUSI BEILIECTB C KUCIOPOIOM M YCJIOBHUS BO3HHUKHOBEHHS U
MpeKpalleHus TopeHus (mokapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCHIOB 1 OITMCAHUE UX CBOWCTB, MOJy4YeHUE, COOMpaHue,
pacrno3HaBaHUE M U3YYE€HHE CBOWCTB BoAOpoza (TopeHue), B3auMoaercTBrue Bogopoaa ¢ okcuaom meau (1) (BosmoxkHo
WCIIOJIb30BaHKE BUIEOMATEPHAIIOB), HAOJIOAeHHE 00Pa30B BEHIECTB KOINYECTBOM | MOJIb, HCCIEI0BaHHE OCOOEHHOCTEN
PacTBOPEHHMS BELIECTB C PA3NIMYHON PACTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C ONPEACIIEHHON MAacCOBOW IOyl
pPacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBHE BOIBI C MeTajulaMd (HaTpueM U KajibliieM) (BO3MOKHO HCIOJIb30BAHHE
BU/IEOMATEPUAIIOB), HCCIIEIOBAaHNE OOPa3IOB HEOPraHMIECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOIIOICHUE M3MEHEHUS
OKpacKyd MHIUKAaTOpOB B PACTBOpax KHUCIOT U IIeNouel, nzyueHue B3ammozercTBus okcuaa menu (1) ¢ pacrBopom
CEpHOI KHMCIIOTHI, KUCJIOT C METalJIaMH, peakluil HEUTpaau3alyy, MOITyYeHUEe HEPACTBOPUMBIX OCHOBAHUI, BEITECHEHHE
OHOI'O MeTajula JIPyrMM M3 PacTBOpa COJHM, PELICHHE SKCIEPUMEHTANIBHBIX 3ahad 1Mo TeMe «BaxHeillme kiacchl
HEOPraHNYECKUX COSTMHEHUI.

Iepuonnuecknii 3akon u Ilepuonuyeckasi cucrema xumuueckux aemeHToB /I. . Menaeneesa. Ctpoenue
aToMoB. XuMHYecKas cBA3b. OKNCIUTETbHO-BOCCTAHOBHUTE/IbHbBIE PeakIun

[lepBble monbITKY KiIaccu(pUKALMU XUMHUYECKUX 371eMEHTOB. [IoHsTHE O TpyNIax CXOIHBIX 3JIEMEHTOB (LIEJIOYHbIE
U [IEIOYHO3EMEITbHBIE METaJIbl, TalOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yroT aM(OTEepHbIE OKCHBI U
THAPOKCHBIL.

Ilepnognuecknii  3akoH. llepmommdueckas cucrema xumudeckux aneMeHToB [l WM. Mengeneesa.
Kopotkonepuoanas u anuaHONEeproaHas popmel [lepuogudeckoii cucremMpl xumuueckux dnemenToB J1. . Menneneesa.
IIeprons! u rpynmnel. PU3NYECKUN CMBICI TOPSAAKOBOIO HOMEPa, HOMEPOB MEPUOJIA M TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX sijiep. M3oromnbl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX 000J0YEK aTOMOB
nepBbIx 20 xmmudeckux anemeHTOB Ilepnommueckoi cucremsl [[. M. MenpeneeBa. XapakTepuCTHKa XHMHUYECKOIO
3JIEMEHTA 1O €ro noyiokeHuto B Ilepuoguueckoii cucreme J1. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paJuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX W HEMETAIUIMYECKUX
CBOMCTB I10 TpyIIaM U NEpUoIaM.

3Hauenue Ilepuoandeckoro 3akoHa u Ilepuoandeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB I Pa3BUTHUS HAYKH U
npakTuku. /. 1. MeHnneneeB — y4€HbIi U Irpa)IaHNH.

Xumnueckasi cBsi3b. KoBasieHTHasi (MOJIIpHAs M HENOJSIPHAs) CBS3b. DJEKTPOOTPULATEIBHOCTh XUMUYECKHUX
31eMeHTOB. VIoHHas CBSI3b.

Crenenp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE Peakiy. [Iporecchl OKHCIIEHUS U BOCCTAHOBJICHUSI.
OKHCIITETN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenn:

n3ydeHre oOpaslioB BELIECTB METAJJIOB U HEMETAIUIOB, B3aUMOJEHCTBUE TMIPOKCHIA [IMHKA C PACTBOPAMU KHUCJIOT
W IIEeJIOYeH, TPOBEJCHNE OMBITOB, WILTIOCTPUPYIOUIUX MPUMEPhl OKHCIUTENbHO-BOCCTAHOBUTENILHBIX Peakid (TropeHue,
PeaKIMU Pas3IoKEHUs, COSANHEHHUS).

Mesicnpeomemnuie ceéasu



Peanu3zanus MeXIIpeAMETHBIX CBS3CH MPHU W3yYCHUH XMMHHM B 8 KIIACCE OCYILECTBIIIETCS Yepe3 MCIOIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK M TOHATHH, ABJIAIONIMXCS CUCTEMHBIMH JJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOume ecTecTBEHHO-HAyUHBbIC TMOHATHS: HAaydHBId (akT, THMOTE3a, TEOpHUsSA, 3aKOH, aHalM3, CHHTE3,
KJaccu(uKaIms, NepPHOTNYHOCTD, HAOJIOICHUE, SKCIIEPUMEHT, MOJICTIMPOBAHIE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

dusnka: Marepus, aToM, DJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHZA, H30TOIbI, PaJdOAKTHBHOCTb, MOJICKYJIa,
JNEKTPHUYECKHUN 3apsiji, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSHKE BEIIeCTRA, ra3, GU3HUCCKUE BETHUUHBI, CIMHUIIBI
U3MEpEHUs1, KOCMOC, TUIaHeThI, 38€371b1, COHIIE.

Buonorus: ¢porocunTes, npixanue, ouocgepa.

I'eorpadus: atmoctepa, ruapocdepa, MUHEpAIbI, TOPHBIC MOPOIbBI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO, BOIHbIC

pecypChL.

9 KJIACC

BemecTBo U xXMMHYecKas peaknus

[epruomnueckuii 3akoH. [leproanueckas cucrema xumuueckux anemenToB Jl. Y. MenneneeBa. CtpoeHue aToMOB.
3aKOHOMepHOCTI/I B M3MEHEHHMH CBONCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TpéX IIEpHUOa0B, KaJlud, KaJbLIUA MU HX
COEIMHEHUH B COOTBETCTBHH C MOJI0KEHUEM JIEMEHTOB B Ilepronndeckoii cucreMe 1 CTpOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHABI XUMHUYECKOM CBS3U. THIBI KPUCTAUIMUECKUX PEHIETOK, 3aBUCHMOCTH CBOICTB
BEILECTBA OT THUIA KPUCTAIMYECKON PEIETKN U BUIa XUMUYECKOM CBSI3H.

Knaccudukaims n HOMEHKIaTypa HEOPraHMYECKUX BELIECTB. XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJaccaM HEOPraHWYeCKUX COCTMHEHNI, TEHETHYECKAs CBSA3b HEOPraHNYECKHUX BEILIECTB.

Knaccupukamyst XuMU4ecKuX peakiyil Mo pa3InyHbIM pU3HaKaM (10 YHCIY U COCTABY YYaCTBYIOUIMX B peakyu
BEIIIECTB, 10 TEIUIOBOMY 3((EKTy, 10 U3MEHEHHIO CTETEeHel OKUCIICHUS! XMMHUYECKUX JJIEMEHTOB, 10 00pPaTUMOCTH, IO
YUYaCTHIO KaTallu3aTopa). DK30- U SHJIOTEPMHUUECKHE PEAKIIH, TEPMOXUMHYECKUE YPABHEHUSI.

ITonsiTue o ckopoctH xuMmudeckor peakimu. IToHsTHE 00 00paTHMBIX M HEOOPAaTUMBIX XMMHUYECKUX DPEaKIUsX.
IloHsATHE O TOMOTEHHBIX U TeTepOreHHbIX peakiusax. [loHstne o katamuze. IloHATHE O XMMHYECKOM DPaBHOBECHH.
DaxTOpBbI, BIUSIOLINE HA CKOPOCTh XMMUYECKON PEaKLUH 1 TIOJI0KEHHE XUMHUECKOT'0 PAaBHOB ECH.

OKHCIMTENHbHO-BOCCTAHOBUTENBHBIE  PEAKLUH, OJJEKTPOHHBIM  0ajaHC  OKHCIHMTEIbHO-BOCCTaHOBUTEILHOM
peakuun. CocTaBieHHME YpPaBHEHHM OKHCIMTEIBHO-BOCCTAHOBHUTENBHBIX PpEAKIMA C HCHOIb30BAaHUEM METOJa
ANIEKTPOHHOTO OajaHca.

Teopust AMEKTPONUTUUECKON AMCCOLMALMHU. OJIEKTPONIUTHI U HEINEKTPONIUTHl. KaTHOHBI, aHMOHBL MexaHu3m
JUCCOLMALMM BEIIECTB C Pa3IMYHbIMU BHIAMH XHMHUYecKoW cBs3u. CremeHp nuccouuanyu. CunpHble U cialble
3JEKTPOJIUTHI.

Peakiun noHHOTO OOMEHA. YCNIOBUSI MPOTEKAHUS PEAKLUMI MOHHOTO OOMEHA, MOMHBIE U COKpAIEHHbIE HOHHBIE
ypaBHeHHs peakiii. CBoOWCTBa KHCIIOT, OCHOBaHMHW M COJie B CBETE€ NPEACTaBJICHHHA 00 3IEKTPOIUTUYECKON
nuccouuaryu. KauecTBeHHbIe peakiy Ha HOHBL. [loHATHE 0 ruaponu3e comneil.

Xumuueckuit IKCnepumenm .

O3HAKOMJIEHHE C MOJEJSIMH KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETaJIOB
(rpadura u anmasa), CIOKHBIX BELIECTB (XJIOpUAa HATPHSI), UCCIECIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMUYECKOH PEaKkuu
OT BO3JCHCTBHS pa3IMYHBIX (PAKTOPOB, HCCIECIOBAHHUE SJIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, IIpoliecca
JUCCOLMALMK KHCJIOT, LIeslodel M cojei (BO3MOXKHO HCHOJIBb30BaHME BHACO MAaTEpUANIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKM TPOTEKAHWsI peakuuii HOHHOro oOMeHa (oOpa3oBaHue OCaaka, BBIICICHHE Tas3a,
00pa3oBaHHe BOABI), OMBITOB, WJUIIOCTPUPYIOIINX MPHUMEPHI OKUCINTENFHO-BOCCTAHOBUTEIBHBIX peakuil (TOpeHue,
peaKIuy pa3ioKeHHsl, COeTUHEHHS ), pacllO3HaABAHNE HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PeakMil Ha
HOHBI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJuibl 1 UX COeIMHEHUS

OOmasi xapakTepucTHKa TajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIE CTEMEHH OKHCIICHHS.
CrtpoeHre M (QuU3HYECKHE CBONCTBAa NPOCTHIX BEIIECTB — TaJlOTEHOB. XMUMHMYECKHE CBOHCTBA Ha MHpUMEpE Xjopa
(B3aumozelcTBHE C METAJUIaMH, HEMeTallaMy, Liesoyamu). Xiaoposogopol. CossHas KUCIIOTa, XMMUYECKUE CBOMCTBA,
MoJlydyeHue, mpuMeHeHue. JlelcTBUE XJiopa M XJIOpOBOJOpPOJa Ha OpraHW3M 4YeloBeKa. BakHellmme XIopuasl U HUX
Hax0XJI€HUE B IPUPOJIE.

OOmas xapakrepucruka 3neMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI arOMOB, XapaKTEpHBIE CTETEHH
okucnenns. CTpoeHne u (QU3NUECKUE CBOMCTBA MPOCTBHIX BEUIECTB — KUCIOPO/AA U Cepbl. AJUIOTPOIHBIE MOAU(PHUKAIIUH
KHCJIOPO/Ia M Cephl. XWMHYEeCKue CBoHCTBa cepbl. CepoBOIOPOJ, CTpOeHHe, (HU3MYECKHEe M XMMHYECKHE CBOMCTBA.
Oxkcubl cepbl Kak MPeJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIoTa, PU3HYECKHe U XMMUYEeCKHUe CBOUCTBA (0OrIme
KaK MpeACTaBUTENs Kilacca KUCJIOT U creru@uyeckre). XUMUYECKUE Peaklyy, JIeKAIIUE B OCHOBE IMPOMBIIIICHHOTO
cnocoba moydeHus cepHoil KUcNoThL. [IpuMenenne cepHoit kucnoThl. Conmy cepHON KHUCIIOTHI, KAYeCTBEHHASI PEaKIHsl Ha



cynbdar-noH. Haxoknenve cepbl U €€ COSMMHEHWH B TpUpoje. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOMEeH Cpebl
COCMHEHUSIMHU CEPBI (KUCTIOTHBIE JOXKIH, 3arPS3HEHNE BO3AyXa U BOTOEMOB), CIIOCOOBI €r0 MPeI0TBPAILICHHUS.

OOmas xapakrepucTuka 3j1eMeHToB VA-rpymbl. OcOOEHHOCTH CTPOSHHSI aToMOB, XapaKTepHBIE CTEIEeHU
OKHCIICHHS. A30T, pacnpocTpaHeHHe B MPUPOJEe, PU3NIECKUEe U XUMUYECKUE CBOICTBa. KpyroBopor azora B mpHupofe.
AmMHak, ero (u3MYecKue W XMMHYECKHE CBOMCTBA, MOMydeHHe W mpuMmeHeHue. Comu aMMOHHMSA, WX (U3HYECKHE U
XHUMHAYECKHE CBOWCTBa, mMpuMeHeHrne. KadecTBeHHasi peakiusi Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MOJy4eHHe,
¢uznueckue U XUMHYECKHe CBOWCTBA (0OmIMe Kak MpefcTaBuTellsl Kilacca KUCIOT U cnenuduueckue). Mcnons3zoBanue
HUTPATOB W COJIeH aMMOHHS B KauyeCTBE MHHEPAIBLHBIX yMOOpeHHid. XUMHYECKOE 3arps3HEHHE OKpY)Karolleld cpeisl
COCIMHEHUSMH a30Ta (KUCJIOTHBIE JIOKAW, 3arpsa3HeHHe BO3AyXa, MO4YBbl M BOm0oEMOB). Dochop, amIoTporHbIe
momupukanuu pocdopa, huznueckne u xummaeckue cBoiictBa. Oxenn pocdopa (V) u pocdopHast kuciora, Gpuzngeckne
Y XMMHYECKHE CBOWUCTBA, moyryueHue. Mcnonp3oBanue hocdaToB B KauecTBe MUHEPATBLHBIX YAOOPESHUA.

OOmas xapakrepuctrka 3j1eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI arOMOB, XapaKTEpHBIE CTETEHH
OKHCIICHHS. YTJIEpO/l, aJUIOTPOITHBIE MO (DUKAINY, PACTIPOCTPAHEHUE B MPUPOJE, (HU3NUECKHEe U XUMUYECKUE CBOMCTBA.
Ancop6rmmst. Kpyroopot yriepoaa B nmpupose. OKCHIbl yriepona, ux (puznveckue u XUMHYECKE CBOMCTBA, JIEHCTBUE
HA JKUBBIC OPraHMU3MBbI, MOJYYCHUE W MPUMEHEHHE. JKOJIOrHIEeCKHe MPOOIeMbl, CBsI3aHHbIE ¢ OkcuaoM yriepoaa (1V),
TUIIOTE3a IJI00aJIbHOrO MOTEIUICHUsT KJIMMaTa, MapHUKOBBIA 3(dekT. YroapHas KUCIOTa U €€ CONM, UX (U3UUECKUE H
XUMHAYECKHE CBOMCTBA, NOJy4YeHHE M NpuMeHeHue. KauecTBeHHas peakuuss Ha KapOoHar-woHbl. lcnonb3oBaHue
KapOOHATOB B OBITY, MEIMLIMHE, TPOMBIIUICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHayanpHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCOUHEHHSX yriepona (MeraH, 3TaH, 3THJICH,
alleTHJICH, 3TAHOJI, TVIMIEPHUH, YKCyCHas Kuciora). [IpupoaHble MCTOYHMKH YIIIEBOIOPOAOB (Yrosib, MPUPOAHBIN ras,
He(Th), MPOIYKTHI UX TiepepaboTku (OEH3MH), UX POJIb B OBITY M POMBIILICHHOCTH. [IoHATHE 0 OMOIOTMYECKU BaXKHBIX
BelIEeCTBaX: JKUpax, OelKax, yrieBodax — M MX POJHM B KU3HM 4YeJoBeKa. MaTepuajbHOE €IMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCTUHEHUM.

Kpemnuii, ero ¢usndeckue W XWMHUYECKHE CBOWCTBA, MONydyeHWe W NpuMeHeHne. COeIMHEHUS KPEeMHHUS B
npupozae. O0mme npencrapnenus o6 okcune kpemuus (V) n kpemuneBoii kucnore. CHIIMKATBI, UX HCIONIb30BaHKE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHelie cTponTenbHble MaTepralbl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300eTOoH.
[Tpo6nembl 6e301MacHOro UCIIOIb30BAHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEHEBHOM KU3HHL.

Xumuueckuii IKCnepuMeHm:

n3ydeHre 00pa3l0B HEOPraHWYECKHUX BEUIECTB, CBOMCTB COJITHOM KHCIIOTHI, TPOBEICHHE KaYeCTBEHHBIX PEaKIUid
Ha XJIOPUI-MOHBI M HAOIIO/IEHNE TIPH3HAKOB UX TPOTEKAHHSI, ONBITHI, OTpakaromie (PU3MIeCKue 1 XUMUYEeCKIE CBOMCTBA
TaJIOTeHOB M WX COEAMHEHWU (BO3MOXKHO HCIIONB30BAHUE BHCOMATEPUANIOB), O3HAKOMIICHHE C 00pas3lamMH XJIOPHJIOB
(TamoreHUIOB), O3HAKOMIIEHHE ¢ 00pa3aMu cephl U €€ COeTMHEHHUSIMU (BO3MOXHO WCIIONB30BAHHUE BHICOMATEPHAIOB),
HaOJrofieHne Tpolecca OOYIJIMBaHUSI caxapa ToJ JeHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTHI, H3y4YeHHE
XUMHAYECKUX CBOWCTB pa30aBICHHON CEpHOM KHCIOTHI, MPOBEACHHE KAaueCTBEHHOW peakuuu Ha Ccyib(dar-uoH Hu
HaOJro/ieHre mpu3HaKa e€ MpOTeKaHusl, O3HAKOMJIeHHE ¢ (PU3HUECKUMH CBOMCTBaMH a30Ta, ¢ocdopa u ux coennHeHui
(BO3MOXKHO HCTIOJIB30BaHKUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (hocOpHBIX yI0OpEHUid, TIOITydeHUe, COOUpaHue,
pacro3HaBaHUE U U3y4YEHHE CBOMCTB aMMHUaKa, POBEIECHNE KaueCTBEHHBIX PEaKUUil HA MOH aMMOHMS U Qocdar-uoH u
U3yYEHHE IIPU3HAKOB UX IPOTEKAHUS, B3aUMOJEHCTBHE KOHLIEHTPUPOBAHHONW a30THOM KHUCJOTBHI C MEIbI0 (BO3MOXKHO
WCIIOJNb30BAaHUE BHUIIEOMATEPUAJIOB), M3yYCHHE MOJEJICeH KPUCTAJUIMUYECKUX PpemETOK anmasza, rpadura, ¢ysuiepeHa,
O3HAaKOMJICHHE C IIPOLIECCOM a7COPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM IIPOTHUBOrasa,
noJy4eHue, coOupanue, paclo3HaBaHUe U U3yUCHHE CBOWCTB YIJICKHCIIOTrO Ta3a, IPOBEJCHNE KaueC TBEHHBIX PeaKklni Ha
KapOOHAT M CHJIMKAaT-MOHbI W HW3y4YEeHHE NPU3HAKOB WX IPOTEKAHUS, O3HAKOMJIEHHE C TPOAYKIMEH CHIIMKaTHOM
MPOMBIIIJICHHOCTH, PElIEHHE SKCIIEPUMEHTABHBIX 33/1a4 10 TeMe « BaxkHeine HeMeTaibl U UX COSAMHEHUSD).

Merajiibl M HX COeJUHEHUS

OOmas xapakTepuCcTHKa XUMHUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHU HX IOJIOKeHHs B Ilepmomandeckoit
cucreMe xumuueckux anementos Jl. . MenaeneeBa u ctpoeHus atromMoB. CTpoeHne MeTamuioB. Meramindeckasi CBsI3b U
METaJUTNYecKasi KpUCTAIUIMYECKash pemeETKa. ONEeKTPOXUMHYECKHUN P HampsokeHuid werasmwioB. Dusndeckue u
XHUMHAYECKHe CBOWCTBa MeTasuioB. O0ume crocoOsl momydeHus MeTaiuioB. [loHsITHE 0 KOPPO3MH METayliOB, OCHOBHBIE
CIOCOOBI 3amMTHl UX OT Koppo3uu. CIiaBbl (CTajb, YyTyH, AIOPATIOMUHUH, OpOH3a) M MX HpPUMEHEHHE B OBITY H
MPOMBIIIITICHHOCTH.

[[lemounpie Metayuibl: mojoxkeHue B llepuomuueckoit cucreme xumuueckux s1emeHToB JI. M. Menneneena,
CTPOGHHE UX aTOMOB, HaXOXIEHWE B mpupone. Puzndeckue U XUMUUECKUE CBOWCTBA (Ha MpUMeEpEe HATpHUS U KaJns).
OKcuabl ¥ THAPOKCUIBI HATpUsl U Kanus. [[prMeHeHne menoYHbIX METaJJIOB M UX COSJIMHEHHH.

[IlenouHO3EMENBHBIE METAUIBI MAarHMd W KajJbLWW: ToJoXkeHWe B Ilepronnueckol CHCTEME XUMHYECKUX
anemenToB JI. 1. MenzeneeBa, cTpoeHre MX aTOMOB, HaxOoXJeHue B mpupoje. Ousndeckre U XUMHYECKHE CBOMCTBA
Marfusi ¥ Kaiuelys. Baxuelme coemwHeHWs KaibIus (OKCHI, THAPOKCHA, comi). JKECTKOCTh BOIBI U CIOCOOBI €
yCTpaHEHHUSI.



Amomunuil: nonoxkenue B Ileprommueckoii cucreme xummueckux snemeHToB [[. M. MenpeneeBa, cTtpoeHue
aToMa, HaxoXIJeHHe B mpupoje. Puzndeckue M XUMUYECKHE CBOMCTBA aMrOMHUHHS. AMQOTEpHbIE CBOMCTBa OKCHUIA U
TUIPOKCHUIA aJTFOMUHUS.

Keneso: nonoxxenne B [leprnoanueckoit cuctemMe xumuueckux sneMmeHToB . Y. MenaeneeBa, cTpoeHHe aToMma,
HaxoxnaeHne B npupoje. Ouszndeckre n XUMHUYECKHE CBOWCTBA jkenesa. OKcHuipl, TUAPOKCHIBI U comu kenesa (1) u
skenesa (111), ux cocraB, cBOMCTBA U MONTyYCHUE.

Xumuueckuii IKCnepuMeHm:

O3HAaKOMJIEHHE C OOpa3laMH METAJUIOB M CIUIABOB, MX (HM3MYECKIMU CBOMCTBAMH, H3y4EHHE pPE3yJbTaTOB
KOPPO3UH METaJUIOB (BO3MOKHO HCIIOJIb30BaHUE BHEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaJlbIUs U
HaTpusi ¢ BOAOK (BO3MOXKHO HCIIOJNIB30BaHHE BHIEOMATEPHANIOB), WCCJIEIOBAaHME CBOMCTB JKECTKOW BOABI, IpoIiecca
TOPEHHs Kelleza B KUCJIOopoae (BO3MOXKHO HCIOJb30BaHHE BUACOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS KadeCTBEHHBIX
peaKIfii Ha MOHBI: MarHusl, KAJIbIIKs, aJFOMUHNUs, MHKa, xese3a (1) u xemnesa (Il), menu (1), HabmroneHne U onMcaHue
MPOIIECCOB OKPAIMBAaHUS TUIAMEHU MOHAMHU HATPHsl, KAl U KaJblvs (BO3MOXKHO HCIIOJIb30BAHUE BHUJICOMAaTEPHAIIOB),
nuccijie10BaHue aM(bOTepHBIX CBOMCTB TUAPOKCH A AJIIOMHUHHA U TUAPOKCH /A HMHKA, PCIICHUEC OKCIICPUMEHTAJIbHBIX 3aJ1a4
o TeMe «BaykHeWIme MeTauTbl U UX COSTUHEHUSD.

XuMHS U OKPYKAOLIasA cpeaa

BemiectBa n Matepualisl B MOBCEAHEBHON JKM3HU desioBeKa. be3onacHoe HCIONb30BaHUE BEIIECTB M XUMUYECKUX
peakiuii B ObITy. [IepBast HOMOIIb TPU XUMHUYECKHUX O’KOT'aX U OTPABIICHHSIX.

XUMHYECKOE 3arpsA3HEHHE OKpYXaroled cpenbl (mpeneibHas JOMYCTHMas KOHLEHTpalus BELIECTB, Jajiee —
ITJK). Ponb xuMuu B penieHUH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuit IKCnREPUMEHM:

H3ydeHHne 00paslioB MaTepHAaJIOB (CTEKIIO, CIUIABBI METAIJIOB, TOJIMMEPHBIC MATEPHAIIbI ).

Mesicnpeomemnble céasu

Peanmzanus MexmnpeaMETHBIX CBS3EH NMPU M3YYEHHH XUMHU B 9 Kilacce OCYILECTBISIETCS Yepe3 MCIOIb30BaHKE
Kak OOILIMX eCTeCTBEHHO-HAYYHBIX MOHSTHH, TaK M TOHATHH, SBIAIOMIMXCS CUCTEMHBIMH ISl OTIACIBHBIX HMPEAMETOB
€CTECTBEHHO-HAYYHOT O IHKIIA.

OOmme ecTecTBEHHO-HAy4YHbIE MOHATHS: HAay4dHBId (akrT, TWUIOTe3a, 3aKOH, TEOpHs, AaHaju3, CHHTE3,
KinaccuuKanys, NepUOAUYHOCT, HAOIONEHHE, SKCIEPHUMEHT, MOJIEIUPOBaHUE, H3MEpPEHHE, MOJEIb, SBICHHE,
MAPHUKOBEIH 3 (EKT, TEXHOIOTUSI, MAaTEPHAJIBI.

@dusnka: mMarepus, aToM, BJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIWA, H30TOIBI, PaJIMOAKTMBHOCTb, MOJIEKYJA,
SNEKTPUUYECKUN 3apsijl, TPOBOJAHUKH, TONYIIPOBOJHUKK, TUIIEKTPHKH, (OTOAIEMEHT, BEUIeCTBO, TeNOo, OO0BEM,
arperaTHoe COCTOSHHE BEIIeCTBa, I'a3, PacTBOp, PACTBOPUMOCTH, KPHCTAIUIMYECKAs DPEIMIETKA, CIUIaBbI, (U3MUYECKUE
BEJIMYMHBI, €IMHUIIBI U3MEPEHH I, KOCMUYECKOE TTPOCTPAHCTBO, TIAHETHI, 383161, CoMHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, >SKOCHCTEMA, MHHEpaJbHbIE YAOOPEHUS, MHKPO3JIEMEHTHI,
MaKpO3JICMEHThI, ITUTATCIIbHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, MOJIC3HBIC MCKOMAEMble, TOILIMBO, BOJIHBIC

pecypcehi.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMUA

JIMMHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOSHHUS IIPOrpaMMBbl OCHOBHOT'O 00IIIero 00pa3oBaHMsI JOCTUTAIOTCS B X071 O0y4eHUs
XUMHAU B €JUHCTBE y4eOHOH M BOCHUTATEIbHOW JESTENbHOCTH B COOTBETCTBUU C TPAAULUOHHBIMH POCCHHCKHMU
COLIMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, NPUHATHIMH B OOINECTBE NpaBHJIaMU M HOPMaMmu
MIOBE/ICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M COLMAIM3AINHU 00yJatOIIIXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIMXCS PYKOBOACTBOBATHCS CHCTEMOW TO3HUTHUBHBIX
LIEHHOCTHBIX OPUEHTALMI U pacLIMpPEeHUE ONbITA ACSTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B HACTH:

1)maTpuoTHYecKOro BOCIIMTAHUS |

LIEHHOCTHOI'O OTHOILEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4HOMY HaCJIEIUI0, TOHUMAaHUs
3HAYEHUsl XUMUYECKOH HAYKH B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJaJeTh AOCTOBEpHON MH(popmanmei o
MEPEAOBBIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOM U OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00
YCTpOWCTBE MUpPa U OOIIIECTBA;

2)rpa:kIaHCKOro BOCIUTAHUS

MPEICTABICHUSI O COLMAIBHBIX HOpPMAax M NpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHHHA B  KOJUIEKTHUBE,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHOMCCIENOBATEIbCKOW, TBOPUECKOW M JIPYTUX
BUAAX MEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOW JESTEIbHOCTH IPH BBIIOJHEHHH YYEOHBIX,
IMO3HABATCJIbHBIX 3a7a4, BBIIIOJHCHHUN XWUMHYCCKHUX OJKCIICPUMCHTOB, CO3daHUU y‘ICGHbIX IMPOCKTOB, CTPEMJICHUA K



B3aMOITOHMMAHHIO U B3aHMMOITOMOIIH B ITPOLIECCE 3TOM Y4eOHOM esITebHOCTH, TOTOBHOCTH OLIEHWBATh CBOE ITOBEIECHHE
W TIOCTYNKMA CBOUX TOBApHUIIEH C TMO3WIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM OCO3HAHHUS MOCIEICTBUI
MOCTYIIKOB;

3)eHHOCTH HAYYHOIO TIO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XUMUYECKOM PEaKLUUH, COOTBETCTBYIOILIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIME OCHOBY JJIsl TOHUMAaHUS CYITHOCTH HAyYHOH KapTHHBI MHpa, MPEICTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOIBI, B3AUMOCBS3AX YEIOBEKa C MPUPOIHON Cpeod, O poiH XUMHUH B
MO3HAHUH ITUX 3aKOHOMEPHOCTEIH;

MO3HABaTeNbHbIE MOTHBBI, HalpaBieHHbIE Ha TMOJNyYeHWE HOBBIX 3HAHWH 10 XUMHH, HEOOXOIUMEBIE IS
00BSICHEHHS] HA0JIF0JJaeMbIX IPOLIECCOB U SIBJICHUH, TIO3HABATEIbHONW, NH(OPMALMOHHON M YMTATENBCKON KYJIBTYpPBI, B
TOM 4YHCJIE HABBIKOB CAMOCTOATENLHOHM PabOThl ¢ y4eOHBIMH TEKCTaMHM, CIPABOYHOW JIMTEPATYpOW, TOCTYIMHBIMHU
TEXHUYECKUMH CPEICTBaMH MH(OPMALIMOHHBIX TEXHOIOTHIL;

WHTEpeC K OOYYEHHIO W TIO3HAHHWIO, JI0003HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaMO0Opa3oBaHMIO,
MPOCKTHON W HCCIIEIOBATENILCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH W YpPOBHS OOyuYeHHS B
JaJIbHEHITIEM;

4)dopMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IICHHOCTH JKM3HHU, OTBETCTBEHHOI'O OTHOIICHHUSI K CBOEMY 3J0POBBIO, YCTAHOBKM Ha 3[OPOBBIA 00pa3
’KM3HHU, OCO3HAHUE TOCIECICTBUM M HENPHUITHE BPEIHBIX NMPUBBIYEK (YIOTPEOJCHHs aJIKOroJisi, HAPKOTUKOB, KypeHHs),
HEOO0XOIUMOCTH COOJIFOICHHSI IIPABHII O€30MACHOCTH MPHU 00paIlCHUH C XMMHYECKMMHU BELIECTBAMU B OBITY U pEasIbHOMN
KU3HY;

5)TpynoBoro BociuTaHusi:

HHTEpeC K MPAKTUUECKOMY HM3YYEHHIO Mpodeccuil U Tpyaa pa3IMnyHOro poja, yBaKEHHE K TPYLy U pe3ylibTaTam
TPYJIOBOM NEATEIBHOCTH, B TOM YHCIIE HA OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUH MO XMMHM, OCO3HAHHBIM BHIOOP
WHAWBUAYAIBHON TPaeKTOPHU MPOIODKEHHS] 00pa30BaHUs C yU4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIemHol npodhecCHOHAIBHON JesTeIBHOCTH U Pa3sBUTHS HEOOXOANMBIX
YMEHHUH, TOTOBHOCTH aJallTHPOBATHCS B PO ECCHOHAIBLHON CPELIE;

6)3K0JI0rHYeCcKOro BOCIIMTAHMSA

9KOJIOTHYECKH LIeIeco00pa3Hoe OTHOLIEHWE K TMpHpPOJAEC KaK HCTOYHUKY >KM3HM Ha 3emiie, OCHOBe e&
CYIIIECTBOBAaHUS, MOHMMAaHHE LEHHOCTH 37I0POBOrO0 W 0Oe30macHOoro oOpasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K
coOcTBeHHOMY (H3UYECKOMY U TICHXHYECKOMY 30POBBIO, OCO3HAaHHE IIEHHOCTH COOIOJCHHS TPABHII OE30MacHOro
MOBEJICHHUSI TPH paboTe ¢ BEHIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOIINX 37I0POBBIO U KU3HU JIOCH;

CTIIOCOOHOCTH TIPUMEHSATH 3HAHWSA, MOJTyYaeMble IMPU HM3YYCHUH XHWMHH, U PEHICHHs 3a/ad, CBS3aHHBIX C
OKpy Karolled TpPUPOAHOW CpENOH, HJsl TOBBIIICHUS YPOBHS DKOJOTMYECKOH KyJIbTYpPbI, OCO3HaHHS TJI00AILHOTO
XapakTepa 3KOJOTHUECKUX MPOOJIeM M MyTeH WX PELIeHUs MOCPEJICTBOM METOJOB XMMHH, SKOJIOTMYECKOTO MBIIICHUS,
YMEHHUsI pyKOBOJCTBOBAaTbCS UM B II03HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MerampengMeTHBIX pe3yAbTATOB BBIACISIOT 3HAYMMble JJs1  (OPMUPOBAHUS MHPOBO33PEHUS
oOIeHayYHble MOHATHA (3aKOH, TEOpus, NMPHUHIMI, THUIOTe3a, (akT, CHUCTeMa, MPOLECC, SKCIEPHUMEHT U APYToe.),
KOTOpPbIE HCIOJBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M IO3BOJSIIOT HA OCHOBE 3HAHUU W3 3THX
npeaAMEeToB (hOPMUPOBATH MPEACTABICHUE O LEJOCTHOW HAyYHOH KapTHHE MUpPA, U YHHBEPCAJIbHbIC ydeOHBIC JeHCTBH S
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIC, PETYJSITHBHBIC), KOTOpbIE OO0ECHEYMBAIOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSATEILHOMY INIAHUPOBAHHIO M OCYIIIECTBIICHUIO YUeOHOM NeATeTbHOCTH.

Ilo3naBaTeJbHBIC YHUBEPCATbHbIC Y4eOHbIe NeliCTBHS

Ba3zoBble Jlornueckne aeicTBUA:

YMEHUS UCII0JIb30BaTh IPUEMBI JIOTMYECKOI0 MBIIUIEHUS P OCBOCHUM 3HAHUI: PaCKpbIBaTh CMBICI XUMUYECKUX
MOHATUH (BBLACTATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTUMH HOHSATHUAMH), HCIOJIB30BATh
HOHATUS U1 OOBSICHEHHUS! OTACNBHBIX (PAKTOB WM SBJICHWH, BBIOMPATh OCHOBAHUS M KPUTEPHU U KJIACCH(PUKAIMN
XUMHAYECKUX BEUIECTB M XMUMHUYECKUX PEaKIMH, YCTaHABJIMBATh MPUYMHHO-CIECACTBEHHBIE CBS3H MEXIY OOBEKTAMH
U3YUYEHMsI, CTPOUTH JIOTMYECKUE PACCYXKAEHUs (UHIYKTUBHbBIC, IEAYKTHBHbBIE, IIO aHAJOTHH), NEJaThb BBIBOABI U
3aKITIOYCHUS;

YMEHHE TPUMEHSATh B TIPOLlECCe MO3HAHUSl TMOHSATHUA (MPEIMETHbIE W MeTalpeJMETHbIE), CHMBOJINYECKUE
(3HaKoBbIE) MOAENM, MCIIOJIB3yEMbIE B XHMHH, MpPeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMBIE B XHMUH MOJIEJIbHBIC
MpeCcTaBICHUS] — XMMUYECKUH 3HAK (CHMBOI BIIEMEHTa), XUMHUYeckasi (hopMysa U ypaBHEHHE XUMHYECKOW PEaKkIuu —
IIPY PELICHNH y4eOHO-T103HaBaTEbHBIX 3a/1a4, C Y4ETOM 3TUX MOJIEJIBbHBIX MPEACTABICHUIN BBISBILTh U XapaKTE€PU30BaTh
CYHICCTBCHHBIC IMPU3HAKU H3y4YaCMbIX O6’beKTOB — XUMHUYCCKUX BCHICCTB U XHMMHNUYECKUX peaKHHﬁ, BBISBJIATH 061111/16
3aKOHOMEPHOCTH, TPUYNHHO-CJICICTBEHHBIE CBS3M U IPOTUBOPEUNS B U3Y4aEMBbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBaTebCKue AeiiCTBUSA:



YMEHHE HCIIOJIb30BaTh MIOCTABJICHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHMUS, A TAK)KE B Ka4eCTBE OCHOBBI
JUTst POPMHUPOBAHUS THITOTE3BI IO TPOBEPKE MPABUIIBFHOCTH BBICKA3bIBAEMBIX CYXKIICHUI,
puoOpeTeHre OMbITa M0 IUIAHUPOBAHHUIO, OPraHU3AMH U MPOBEACHUIO YUEHHYECKHX SKCIEPUMEHTOB, YMEHHE
HaOIOAATh 32 XOAOM IPOIECCa, CaMOCTOSTEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (popMyIupoBaTh OOOOIICHHS H
BBIBOJIBI 110 PE3yJIbTaTaM IPOBEIEHHOTO OMbITA, UCCIEAOBAHNS, COCTABIIATE OTUYET O MPOJIEIAaHHON paboTe.
PaGora ¢ undgopmanueii:
yMEHHE BBIOMpaTh, aHAJIM3UPOBATH W HWHTEPHPETUPOBATH HWH(POPMAIMIO pA3IMYHBIX BUAOB H  (OpM
NPEICTABICHHS, MOMYY4aeMyl0 M3 Pa3HbIX MCTOYHHMKOB (HAy4HO-TIOMYJIApHAs JUTEpaTypa XHMHUYECKOTO COAEpIKaHHS,
CIpaBOYHbIC TOCOOMs, pecypchl VHTepHeTa), KPUTHYECKM OICHUBATh MPOTUBOPEYMBYIO M HEIOCTOBEPHYIO
nH(OpMAITHIO;
yMEHHE MPHUMEHSATh Pa3JIMYHbIC METOABI M 3alpOChl MPU MOUCKE W OTOOpe MH(MOPMAIMU U COOTBETCTBYHOIIMX
JTAHHBIX, HEOOXOAMMBIX JUIS BBITOJHEHHS YYeOHBIX M TO3HABATENBHBIX 3a[ad OINpPEIeNEHHOTO THIA, MpHOOpeTeHne
OIlbITa B O6HaCTPI HUCII0JIb30BaHUA I/IH(bOpMaIII/IOHHO'KOMMyHI/IKaTI/IBHbIX TeXHOJ’[OFHﬁ, OBJIAZICHUEC KyHLTypOﬁ AKTUBHOT'O
HCIIOJIb30BaHUA Pa3JIMYHbIX IMOUCKOBBIX CHCTEM, CaMOCTOATCIIBHO BBI6I/IpaTB OIITUMAJIBHYIO q)OpMy MpEaACTaBJICHUA
uHpOpMaMM W WIUTIOCTPHPOBATh pElIaeMble 3a7add HECJIOKHBIMA CXEMaMH, IHarpaMMaMH, IPyTrHMH (GopMaMu
rpaduKy U ©X KOMOWHAIUSMU;
YMEHHE UCIIONIb30BaTh U aHAJM3UPOBATh B MPOIIECCe YUeOHOM M HCCIIeI0BAaTENIbCKON ACIATEIBHOCTH HHPOPMAILIUIO
O BJIMSHUU NTPOMBIIIUICHHOCTH, CEJICKOTO X035HCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY KAarOIIEeH IPUPOAHON CpeIbl.
KoMMyHHKaTHBHBIE YHUBeEpPCAJIbHBIC y4eOHbIC IeliCTBUA:
YMEHHUsI 3a7aBaTh BOMNPOCHI (B XOie juWanora W (WIM) IUCKYCCHHM) IO CYIIECTBY OOCYXIAaeMOW TeMBbl,
(opMyIHpOBaTh CBOH NPEIOKEHUST OTHOCUTEIIFHO BBITOTHEH U IIPEUIOKEHHOM 3a1a4H;
YMEHHSI TPEICTABISATh TMONTYyYSHHBIC PE3yJbTaThl IO3HABATEIBHOW JCSATENFHOCTH B YCTHBIX W THCBMEHHBIX
TEKCTaxX; JeJaTh IPE3EHTALMIO PE3yJIbTATOB BBIIOIHEHUS XUMHYECKOI'O HKCIEpUMEHTa (J1abOpaTOPHOrO OIbBITA,
7a00paTOPHON padOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOCKTA);
yMeHHsI y4eOHOr0 COTpPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATENIBHOW M HCCIEIOBATEIBbCKOMN
JISSITEIbHOCTH TIPU PELICHUH BO3HUKAIONMX MPOOJIEeM Ha OCHOBE y4éra OOIIMX MHTEPECOB M COTJIACOBAHMSI TO3WIIMHN
(oOcyxnenns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPAWHALS COBMECTHBIX JICHCTBUH, ONpE/ICIICHNE KPUTEPHEB
TI0 OIICHKE KayeCTBa BHITOJIHECHHOW paboThI U IPYTHUE).
PeryasiTuBHBICe yHMBepCaAJIbHbIE yYeOHbIe 1elCTBHA:
YMEHHE CaMOCTOSITEIBHO ONMPENEISTh IeU JIeSTeIbHOCTH, TUNIAHUPOBATh, OCYIIECTBIATh, KOHTPOIUPOBATH U MIPU
HEOO0XOIMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTD, BEIONPATh Hanbonee 3¢ (eKTUBHBIE CIIOCOOBI PEelIeHUsT YaeOHbIX
U TI03HABATEJBHBIX 33/1a4, CAMOCTOATEIBHO COCTABIIATH MM KOPPEKTUPOBATH MPEUIOKESHHBIN alNrOpPUTM JIEHCTBUI TIPH
BBIMIOJIHEHUU 33JIaHUH € y4ETOM TIONY4YCHHUS HOBBIX 3HAHHMH 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTara 3asBICHHOW IIeJM, YMEHHE HCIIONb30BaTh M aHAJIM3UPOBATH
KOHTEKCTBI, ITpe/IJIaraeMble B YCIIOBUH 33 JaHHH.
INPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMETHBIX pPE3yJabTAaTOB IO OCBOCHHIO O0S3aTENBHOTO COACP)KaHWsS, YCTAHOBJICHHOTO IaHHOM
denepanbHO paboueil mporpaMMoi, BBIJEISIIOT: OCBOCHHBIE OOYYarOIIMMHKCS HAy4HbIC 3HAHWS, YMEHHUS W CIOCOOBI
JeUCTBUH, CrepUIECKIe sl IPEAMETHON 0071acTh « XMUMUSD), BUIIBI ICATESIBHOCTH 110 MTOJTYYECHHIO HOBOT'O 3HAHHS, €T0
MHTEpIpETaINy, TPeo0pa30BaHNIO U IPUMEHEHHIO B PA3JIMUHBIX YIEOHBIX U HOBBIX CUTYaIUX.
K xoHmy oOyuennss B 8 Kiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTpakarh
c(hOpMHUPOBaHHOCTH Y 00YUAFOIIINXCST YMEHUH:
®  DPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX ITOHSATHI: aToM, MOJIEKyJla, XUMHYECKHH O3JEMEHT, MPOCTOe
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOIHOPO/IHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS
U MOJIEKYJIIpHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas O XUMHUYECKOro
ANIEMEHTa B COCTMHEHUHU, MOJLIPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPULATEIBHOCTD,
CTENECHb OKHCICHHS, XMMUYECKas pPeakuwus, KiacCH(UKanus peakuid: peakud COCIUHEHUS, PEaKInu
pa3noKeHUs, peaKIMy 3aMelICHUs, Peakiui oOMeHa, 9K30- M SHIOTCPMUYECKHE PEaKIUH, TeIIoBor dddexT
peakuuu, Sapo aToMa, SIIEKTPOHHBIA CIIOH aroMa, aTOMHas OpOWTallb, paJlyc aTOMa, XUMHYECKas CBS3b,
MOJISIPHASI U HETIONsIpHAsi KOBAJIGHTHAsI CBS3b, MOHHASI CBS3b, MOH, KATHOH, aHHOH, PacTBOpP, MaccoBas OIS
BeliecTBa (MPOICHTHAsT KOHIICHTPAIMS) B PACTBOPE;

® UIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX MOHSITUH M TMPHUMEHSTH 3TH MOHSTUS NPH OMUCAHUU
BEIIIECTB U MX MPEBPAIICHHH;

® KCIONIB30BaTh XUMUYECKYI0O CHMBOJMKY JJISI COCTABJICHHS (OPMYJT BEIIECTB M YpPaBHEHUH XUMHYECKHUX

peaxuuii;



K

OIIPEAEISTh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENEHb OKHCIECHHS JIEMEHTOB B
OMHApHBIX COCIMHEHUX, PUHAJJIEKHOCTh BEIIECTB K ONPENCIEHHOMY KJIACCY COCOUHEHHH MO (QopMyiam,
BUJI XMMUYECKOH CBSI3U (KOBAJICHTHAsl U MOHHAsI) B HEOPTaHUUECKUX COEIMHEHUSX;

packpbeiBate cwmbicn llepuommueckoro 3akonma JI. W. MeHneneeBa: JeMOHCTPUPOBATb MOHUMAaHUE
MIEPUOTUYECKON 3aBUCIMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB OT WX Ionioxenus B [leproanueckoii cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIAPHOIO YYEHUs, 3aKOHa
ABoraapo;

ONUCHIBATh W XapakTepu3oBaTh TabmmuHylo (opmy Ilepuogmdeckoil CHCTEMBI XUMHYECKHX 3JIE€MEHTOB!
pa3nuyath TMOHATHS «riiaBHas moiarpymmna (A-rpynma)y u «modouHas noarpynma (b-rpynma)»y, mansie u
Oonblre Mepuoabl, COOTHOCUTH 00O3HAUEHUSs, KOTOpble MMeroTcs B Tabmune «lleproanueckas cuctema
xuMudeckux 3neMeHToB . 1. MenzaeneeBa» ¢ YMCIOBBIMU XapaKT€PUCTHUKAMU CTPOSHHS aTOMOB XMMUYECKUX
3IIEMEHTOB (COCTAB U 3apsi sapa, o0lee YUCIIO ANIEKTPOHOB U pacTpeie]IeHIe UX M0 DIIEKTPOHHBIM CIIOSAM);
KJaccu(pUIMPOBAaTh XUMHUYECKUE HJIEMEHThI, HEOPraHWYECKUE BEIIECTBA, XMMUYECKUE PEeaKUuH (10 YUCIy H
COCTaBY Y4acTBYIOIIUX B PEAKIIUM BEILECTB, IO TEIIIOBOMY dQEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BELIECTB Pa3IMUHBIX KJIACCOB, MOATBEpPXKIast
OIMCaHNe IPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUECKUX PEaKIIH;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTU OT UX KaUYE€CTBEHHOI'O COCTAaBAa, BO3MOMXHOCTHU IIPOTEKaHUS
XMUMUYECKHX MPEBPALLCHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEJIHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJH0 XUMHUYECKOI'O
aneMeHTa 1o (GopMyse COEAMHEHHs, MacCOBYIO JOJII0 BELIECTBA B PAaCTBOpPE, MPOBOAUTH PACUEThl IO
YPaBHEHUIO XUMHUUYECKON Peakiuu;

MPUMEHATh OCHOBHBIE ONEPAIIMH MBICIMTEIIBHON JEATEIBHOCTH — aHAJIM3 U CHUHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATU3aLHIO0, KIACCU(UKAINIO, BBISBICHUE MPUYMHHO-CICJICTBEHHBIX CBSI3€H — IJIsI M3yYEHHsI CBOWCTB
BEIECTB M XWMHYECKHUX PEaKIMi, eCTeCTBEHHO-HAay4YHbIe METObI MO3HAHUSA — HaONOZeHHe, M3MEepeHue,
MOJIEJMPOBAHKE, SKCIEPUMEHT (peajIbHbli U MBICJICHHBIN);

CJIeZIOBaTh MpaBHJIaM TIOJNB30BaHUSI XMMHUYECKOH TOCYJO0H W Ja0OpaTOpPHBIM OOOpYIOBaHHEM, a TaKKe
MpaBWJIaM OOpAIICHHsI C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLIHMSMHU IO BBIIOJHEHUIO JTAOOPATOPHBIX
XMUMHYECKHUX OIBITOB IO TMOJYYEHHIO W COOMPAaHWIO0 Ta3000pasHbIX BEHIECTB (BOXOpOJA W KHUCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOM MAaCCOBOM AOJEM pacTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U
IPOBOJUTH XMMHYECKUE SKCIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IIEJOYEH M KHCIOT C TOMOIIBIO
WHJIMKaTOPOB (JakMyc, (eHondTanenH, METUIIOpaHXK U JPYyTHE).

KOHITy oOy4deHHss B 9 KJacce TpeAMETHBIE pe3yilbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKarh

c(hOpMHUPOBaHHOCTH Y 00YYAFOIINXCSl YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHHA: XUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH,
AHHMOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKHCIICHUS,
XMMUYECKas peaKlys, XUMHUUYECKasi CBs3b, TEIUIOBOW 3((EeKT peakiuu, MOJb, MOJSIPHBIA O0BEM, pacTBop,
JNIEKTPOJIUTHI, HEIJIEKTPOIUTHI, 3JEKTPOIUTHYECKAs AMCCOLMALNS, PEaKIMH MOHHOTO OOMEHa, KaTajau3arop,
XMMHUYECKOE paBHOBECHE, 00paTHMBbIE U HEOOPAaTHMBIE PEaKIMU, OKHCINTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIHH,
OKHCIIUTEIIb, BOCCTAHOBHUTEb, OKHCICHNE U BOCCTAHOBJICHHE, aJUIOTPONUS, aM()OTEPHOCTh, XUMUYECKAas CBA3b
(KOBaJIeHTHAsI, NOHHASI, METAJUINYECKasl), KPUCTAIUIMYECKasl PeIéTka, KOppo3us METaJuIoB, CIIJIABBI, CKOPOCTh
XMUMUYECKON peakuuy, MpeaessHo nomyctumas konueHTpauus [1/IK Bemectsa;

UJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IOHSATUH U NPUMEHSATH 3TU MOHATUS IPU OINUCAHUU
BEILECTB U UX MPEBPAILCHMIA;

HCHOJB30BaTh XMMHYECKYI0 CHUMBOJMKY IJIsI COCTaBJICHHS (OPMYN BEILECTB M YpPaBHEHHUH XUMHUYECKUX
peaxuuii;

OIIPEIENIATh BAICHTHOCTD U CTENEHb OKHCIICHUSI XMMHUYECKUX SJIEMEHTOB B COSTMHEHUSIX PA3JIMUHOTO COCTABA,
MIPUHAAJICKHOCTh BEIIECTB K OMpeAeTEHHOMY KJAcCy COEAMHEHHMU MO (opmynaM, BUI XMMHUYECKOH CBS3H
(xoBayeHTHas, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COEIMHEHUSX, 3apsJ HOHA 10 XUMHUYECKOH
dbopmyne, xapakTep cCpelpl B BOAHBIX PACTBOpaX HEOPTraHWYECKUX COCAMHEHHH, THI KPUCTAIMYECKOH
PEIETKY KOHKPETHOI'O BELIECTBA;

packpeBath cmbica [lepuomnueckoro 3akona JI. M. MeHneneeBa M NIE€MOHCTpUpPOBAaTh €ro IOHUMAaHHE:
ONUCHIBATh W XapaKTepu3oBaTh TaOmmuHylo (opmy Ilepuoamdeckoil CHCTEMBI XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TMOHITHS «TJaBHas moxarpymnma (A-rpymma)y u «mobounas moarpymmna (b-rpymma)», maieie u
OoJbIIre TepUuo/bl, COOTHOCHTh 00O3HAYCHUS, KOTOPbIE UMEIOTCS B MEPUOJMUECKON TaOyuIle, ¢ YUCIOBBIMU
XapaKTEepUCTUKaMH CTPOCHHS aTOMOB XHMMHYECKHMX JJIEMEHTOB (COCTaB W 3apsi sApa, oOIlee 4ucio
3JIEKTPOHOB M PACHPEICIICHUE UX 1O JICKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHCHHUHU



CBOICTB DJIEMEHTOB U WX COEAWHEHUI B IIpeJiesiax MaJIbIX IEPHUOIOB U TJABHBIX MOATPYII C YIETOM CTPOCHHUS
HX aTOMOB;

KIaccu(pUIMpOBaTh XUMHUYECKUE DIIEMEHTHI, HEOPraHUYEeCKUE BEIIECTBA, XMMUYECKUE PEakiuu (M0 YUCITy U
COCTaBy YYacTBYIOUIMX B PEaklWW BELIECTB, MO TEIIOBOMY 3()(eKTy, M0 U3MEHEHHIO CTENeHEeld OKMCICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepr30BaTh (ONMHCHIBATH) OOMUMEe W crenuduIeckie XUMUYECKHE CBONCTBA MPOCTHIX M CIIOXKHBIX
BEIIECTB, MOATBEPXkasl OMMCAHWE IMPUMEpPAMH MOJEKYJSIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPaBHEHUS OIEKTPOJIUTUYECKOM JUCCONMAIMM KHUCJIOT, MIeJIoYell M Cojel, TONHBIe WU
COKpaIllEHHBIE YpaBHEHUS peakinii HOHHOTO OOMEeHa, ypaBHEHUS peaKIni, MOATBEPIKIAIOIINX CYIIeCTBOBAHUE
TEHETHYECKOW CBSI3M MEXKY BEIIECTBAMHU PA3IMIHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHCJMTEIILHO-BOCCTAHOBHUTENBHBIX  PEaKIUil  MOCPEACTBOM  COCTABIICHHS
3JIEKTPOHHOTO OaslaHCa ATUX PEAKIH;

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHHA, BO3SMOXHOCTH MPOTECKAHNUA XUMHYICCKUX
HpeBpameHHﬁ B pas3/JIMYHbIX YCJIOBHUAX;

BBIUUCIISITE OTHOCHTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl BEILECTB, MacCOBYIO JIOJI0O XUMHYECKOTO
aseMeHTa 1o (opMysie COeTUHEHHS, MacCOBYIO JIONIFO BEIECTBA B pacTBOpPE, IMPOBOJUTH PaCUEThI MO
YPaBHEHUIO XUMHUUYECKON Peakiuu;

coOJII0IaTh MPaBUJIA MOJIE30BAHUST XUMHYECKON TIOCY I0H U Ta0OpaTOPHBIM 00OPYIOBaHHEM, & TAKXKE MPaBHIIA
oOpalleHUs] ¢ BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSMH IO BBINOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX
OIIBITOB I10 MOJIYYECHUIO U COOMPAHMIO Ta3000pa3HBIX BEUIECTB (AMMHUAKa M yTIIEKUCIIOrO Tasa);

MIPOBOAUTH PEaKLMH, TOATBEPKIAAIONINE KAYECTBEHHBI COCTaB Pa3IMIHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM
myTéM XJIOpUA-, OpoMUI-, HOOUA-, KapOoHaT-, ¢ocdar-, cHIMKaT-, cynbhar-, THIPOKCHI-UOHBI, KaTHOHBI
aMMOHHS ¥ HOHBI U3YUYE€HHBIX METAJUIOB, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUIECKHUX BEILIECTB;
MPUMEHSTH OCHOBHBIC OIEPAIH MBICIUTEILHOMN eSTeTbHOCTH — aHAll3 U CHHTE3, CPaBHEHKE, 0000IIeHHE,
CUCTEMATH3aIHIO, BBISIBIICHNE TPUUNHHO-CIIEICTBEHHBIX CBS3EH — 1715l N3y4EHHS CBOWCTB BEILIECTB U
XHUMUYECKHUX PEeaKInii, eCTEeCTBCHHO-HAYYHbBIE METO/IBI TO3HAHUS — HAOIOICHUE, U3MEPEHHE, MOJICTIMPOBAHNE,
9KCIIEPUMEHT (peasbHbI U MBICJICHHBIN ).

10



PaGouass mporpamMa mno yde0HOMY mnpeaMmery «XuMHs» pa3padoTraHa
BOCIIUTAHMSA, YTO OTPa’KeHO B JIMYHOCTHBIX IIAHMPYEMbIX pe3yiabTaTax M olecreynBaeT

TEMATHYECKOE IVNTAHUPOBAHUE

¢ y4érom

paboyeii mporpaMMsl
peau3anuio

WHBapHaHTHBIX Mmoay’aeii (MM) mnporpamMmbl «Ypo4dHasi JefITeJbHOCTBH», «BHelIKOJbHBIE MepoI pUATHD,

«OCHOBHBIE HIKOJILHBIE aeJjia» M «COIII/Ia.]II)HOC MapTHEPCTBO»

8 KIIACC
.N‘yl KonuuectBo yacon
OneKTpOHHBIE
I HanmenoBanure pa3ienoB u TeM (uudpossie)
/ MPOrpamMMbl o KP TP o0pa3oBaTebHbIC [Iporpamma BocriuTaHus
- § pecypchl
m
Pasnen 1.1lepBonayajibHble XUMHYECKHE TOHATHS UM «YpouHasi 1eAITEIbHOCTb
1 XuMust — BakHas 00J1acTh Bubmorexa IJOK YCTAHOBJICHUE  IOBCPHTCIEHBIX
1' €CTECTBO3HAHMSI U PAKTHYECKON 5 2 https://m.edso0.ru/7f41 | OTHOMICHUH MEULY yHUTEIEM M
€ro CHUKaMU
JIeSATEbHOCTH YEJIOBEKa 837c e ’
CHOCO6CTByIOHII/IX MMO3UTUBHOMY
1 BemecTBa 1 XuMH4YECKHE buGmiorexa LIOK BOCIIPUATHIO yarumues
5 peaktm 15 1 https:/m.eds0o.ru/7fAl | tpeGopanuii 1 npocs6 yaurens,
m IMPUBJICYCHNIO HX BHHMAaHHUA K
o0cyxaaeMoit Ha ypoke
Uroro no paznery 20 uHpOpMALUH
» (hopMHpOBaHHE OTBETCTBEHHOTO
Pasjes 2.BaxxHeiilnne npejacTaBUTe/ M HEOPraHUYeCKHUX BelIeCTB OTHOIICHIS K yaeHmIo,
2 Bosayx. Kuciopox. ToHsrie 06 Bbubnuoreka I[IOK TOTOBHOCTM H  CIIOCOOHOCTH
1' Y. PO 6 https://m.eds00.ru/7f41 | obyuaroiuxcs K CaMOpPasBUTHUIO
okcHAax 837c U caM000pa30BaHUIO HA OCHOBE
) B n Bu6auoreka IIOK MOTHBAallMM K OOY4EHHIO |
. onopox.llonstue o kucnorax u
JIOpOnt 8 1 https://m.edsoo.ru/7f41 | O3HAHHIO
2 coIxX 837¢ (bopmupoBanue
KOMMYHUKATUBHON
bubmmotexa [IOK
2. Bona. Pacteopsl. [lonsitue 00 ) 1 KOMIIETEHTHOCTH B OOIIEHUU U
3 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f41 COTPYJIHMYECTBE co
837c
— CBCPCTHUKAMHU
2. OCHOBHBIE KJIaCCHI 1 1 E{;I6HI;I/OTCI;3 L[OK/7f 11 topmuposarue OCHOB
. ps://m.edsoo.ru i
4 HEOPraHUYECKUX COCAMHECHUI 11 837 OKOJIOTHHCCKON KyneTyph
05/C COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO
Wroro no pazzeiy 30 HKOJIOTHYECKOTO MBIILICHHUSI

Pasnen 3.1lepuopnueckmii 3akoH u Ilepuonmyeckast cucreMa XUMHYECKHAX
aneMmenTOB /. . MenneneeBa. CTpoeHue aToMoB. XUMHYecKasi CBA3b.

HCIOJIb30BaHNE BOCITUTATENBHBIX
BO3MOJKHOCTEH COJepIKaHUs
y4eOHOTO NpeIMeTa uepe3

OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHbIE PEAKIIMH JIEMOHCTPAIIHIO JIETSIM IIPHUMEPOB
HepI/IO,HI/IqCCKI/Iﬁ 3aKOH U OTBETCTBEHHOT'O, T'PAXXKAaHCKOT'O
3 INeproauueckas cucTeMa bubmorexa LIOK TIOBELCHUA
: pron 7 https://m.edso0.ru/7f41
1 XUMHYECKUX demeHToB JI. .
837c HUM «OcHOBHBIE HIKOJIbHbIE
MenpeneeBa. CTpoeHue aroma ey
3 Xumuueckasi CBs3b. Bubmoreka LIOK YyacTtie BO BCEpPOCCHICKIX
2' OKHCIMTEIIBHO- 8 1 https://m.edsoo.ru/7f41 | aknusx, HOCBAIEHHBIX
BOCCTAHOBUTEJIBHBIE PEAKIUNA 837c 3HAYUMBIM COOBITHSM B POCCI/II/I,
Bubnuoreka IIOK MHpe
Hroro no pazneny https://m.edsoo.ru/7f41
15
837c
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4 5
110 ITPOTPAMME
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9 KJIACC

KoanuectBo yacoB

o
N HanMeHOBaHHuE pa3/IenoB H TEM OEKTpOHHbIC
1/ ° (umdpoBeie)
TIPOTPaMMBI © [porpamMma BocrinTaHUsI
I ) KP 1P o0pa3zoBaTebHbIE
5 pecypchl
Pazgen 1.BemiecTBo M XMMHYecKHe peaKIuU
o bubmmoreka [JOK
[ToBTOpeHwue U yriayosieHHe 3HAHUH
11 ocnosgmx pasz[};o}l; Kypca 8 Knacca 5 1 https://m.edsoo.ru/7f4
12636 "M «YpouHasi 1eATeJIbHOCTb)
) OCHOBHBIE 3aKOHOMEPHOCTH bubmorexa LIOK VCTaHOBICHHE — JOBEPHTEIBHBIX
L XHMUHECKHIX PeaKIii 4 rl‘ttg;é” m.eds00.1/7f4 | oryomrennii mexty yuurenem u
28050 ero YIEeHHKAMH,
13 DneKTpoIuTHYECKAs JUCCOIUAITHS. 8 1 1 Etp‘;gg?/on:e:;sgoorﬁ 1764 CIIOCOOCTBYIOUIMX — MO3UTHBHOMY
' XMMHUYECKHE PEaKLUH B PacTBOPAX 12636 ' BOCIPHATHIO YaIIMHACs
= TpeOOBaHUH M TIPOCHO ydHTEs,
Hroro o pasaesy 17 NPUBJICYCHUIO WX BHHUMAHUS K
o0cyxaaemMoit Ha ypoke
Paznen 2.Hemera/sIbl H HX COeTHHEHUS nH(popmanuu
s Bubmotexa LOK (hopMHpOBaHHE OTBETCTBEHHOTO
21 OO011ast XapaKTepUCTHKA XUMHUUECKHX 4 1 https://m.edsoo.ru/7f4 | OTHOMICHHS K yuenno,
snemenToB VIIA-rpynmnel. I"anorens 12636 [OTOBHOCTH ¥  CIIOCOBHOCTH
OO6m1as XxapaKTepUCTUKA XHMHYECKIX BuGmoreka [{OK 06yqa}gu114xcx K CaMOpasBUTHIO 1
2.2 snementos VIA-rpymmst. Cepa u eé 6 https://m.edsoo.ru/7f4 | CaMOOOPA3OBAHUIO ~ HA  OCHOBE
COSHHEHNS 13636 MOTHBAllMM K  OOy4eHHI0 H
MO3HAHUIO
OO0mras xapaKTepUCTHKA XHMHYECKITX EH6J'I'I;I/OTGK; LIOK/ . dopmupoBanme
2.3 aneMeHnToB VA-rpynmnsl. A3or, pochop 7 1 12(?356 m.edsoo.ru/7f4 | OMMYHHKATHBHOI
1 MX COCAMHCHIA — KOMIIETCHTHOCTH B OOIICHUH U
OO0m1as XapaKTepUCTHKA XUMHIECKHUX Bu6moreka IIOK COTPYIHHYECTBE co
24 aneMeHToB [V A-rpynmel. Yriepon u 8 1 2 https://m.edsco.ru/7f4 | ceepcTHHKaMU
KPEMHUMH U UX COSTMHEHHUS] 12636 (bopMupoBanue OCHOB
JKOJIOTHYECKOM KYJIbTYPBI
Hroro 1o pazneny 25 COOTBETCTBYIOMIEH
Pa3nen 3.MeTaibl 4 UX COeNHEHUS COBPEMCHHOMY YPOBHIO
oo 10K 9KOJIOTUIECKOTO MBIIICHUS
HNOJINOTECKA
HCITOJIb30BaHUE BOCITUTATCIBHBIX
3.1 OO1iue cBOWCTBa METAJIIOB 4 https://m.edsoo.ru/7f4 .
12636 BO3MOKHOCTEH COZCPIKaHUS
S y4eOHOro npeaMeTa uepes
Baneiimmie MeTabl 1 UX brbsmorexa LIOK JICMOHCTPAIIHIO JCTAM IPHUMEPOB
3.2 1 2 https://m.edsoo.ru/7f4
COCTMHCHHUS 16 12636 OTBETCTBCHHOTO, TPAYKIAHCKOTO
MOBEJACHUS
Uroro 1o pazneny 20
Pazgen 4. Xumus u okpy:kawuas cpeaa UM «OcHOBHBbIE HIKOJIbHbIE
Bbubmoreka [TOK Aera»
Bemecrsa u Marepuaibl B )KU3HU o
4.1 Hl p 3 https://m.edsoo.ru/7f4 | Y4acTue BO BCEPOCCHUHCKHX
Hcnobeka 12636 aKIUIX, TOCBSIIEHHBIX
3HAYMMBIM COOBITHSIM B Poccun,
Hroro no pazneny 3 Mupe
Bbubmmoreka [JOK
PesepBHOE BpeMst 3 https://m.edsoo.ru/7f4
13636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME

Brmucka Bepra 29.08.2023r.

JIApeKTop KOl //076’4{1’(’651/ / B.IL. Xurai
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