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INOACHUTEJIBHAS 3AIINCKA

[TporpaMma o XuMuu Ha ypOBHE OCHOBHOT'O 0OIIIeT0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTENIbHON MPOrpaMMBI OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIUHM MPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xumuM Ja€T MPEACTABICHUE O IIEeNAX, OOIIel CcTparernu OOy4CHHS,
BOCTIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YeOHOTO TIpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COZepKaHue, MPelyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHUE I10 pa3jiejiaM U TeMaM MPOorpaMMBbl 10 XUMUH, ONPEAEIsAeT KOJIMYECTBEHHBIC
Y KaUECTBEHHBIE XapPAKTEPUCTUKHU COAECPIKAHUS, PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUEHUS
XUMHUHU ¢ YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU yueOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaIoINXCsl, ONPEeIIeT BO3MOXKHOCTH MPEAMETA [Tl peaanu3alun
TpeOOBaHUI K pe3yiabTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI Ha YpPOBHE
OCHOBHOTO 0011ero obpa3oBaHusi, a Takxke TpeOOBaHMI K pe3ylbTaTaM OOy4eHHs XMMHUU Ha
YPOBHE IIeJIel U3yUeHUsI MPeIMEeTa U OCHOBHBIX BUJIOB y4€OHO-TIO3HABATEILHON JEATEILHOCTH
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COJepKAHUSI.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEACTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 HBOJIIOIIUHU BEIIECTB B IPUPOJE, O MYyTSIX
pelieHuss riI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOJIeM 3ApaBOOXPAHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pean3aiii BO3SMOKHOCTEH JJIsi CaMOPa3BUTUS U (POPMUPOBAHUS KYIIBTYPBI
JUYHOCTH, € o01Ieil u (yHKIIMOHATBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHHME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0YyUYaronuXcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOIl ~ N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW IKH3HM, Tak U B
npodeccCHOoHaNBHOM e TeNbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIILUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3TJIS11a HA €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TAroM B ()OPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPaMOTHOCTH O0yYarOIINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSIM, K TIPUPOJE, K UYEIOBEKY, BHOCHT CBOM BKJIAJ B SKOJOTMYECKOE OOpa3oBaHUE
00y4aronuxcs.

JlanHble HampaBieHUsT B OOyUYE€HUHM XMMHH OOECTICUMBAIOTCSA CHEIU(GUKON CcolepKaHUs
y4eOHOTO MpeIMeTa, KOTOPBIH SIBISIETCS EAarorn4eckl aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKd XUMHUU Ha OMPeeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HA OCBOEHHUE
00yYaroNMMHUCS CUCTEMbl TIEPBOHAYAIBHBIX MMOHATUM XUMHUH, OCHOB HEOPTAaHMUECKOM XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTraHUYECKOU XUMUHU.

CtpykTypa coaepkKaHHsl MPOrpaMMbl MO XUMHH CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uaydeHutro. CoaepaHue CKIAJbIBACTCA U3 CHUCTEMbl MOHATHM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIIMITY [OCJIEI0BATEIbHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETHUECKUX MPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHs KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepnonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YY€HHUsSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;



— IPEJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIUAIINH BEILIECTB B paCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX M
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GYHKIIUN OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOJTYYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MIPOUCXOIUT C IPUBIICYCHUEM 3HAHHUH M3 paHEee H3yUEHHBIX YUECOHBIX PeaMeTOB: « OKpyKarOIIni
Mupy, «buonorus. 5-7 knacce» n «dusnka. 7 Kiacey.

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHIH OCHOB XUMHUECKONW HAYKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YEJIOBEKAa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYphl. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU N3YUYCHHUH BEIECTB U XUMUYECKUX PEaKIuil, B
GOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHUW W HMX NPUMEHEHHMHM B Y4eOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OO0IIEro 0oOpa3oBaHMs Ba)XHOE 3HAUCHUE
IPUOOPETH TaKUe LIETH, KaK:

— (popMHpoBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO pEIIEHUH, CIOCOOHOM ananTUpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU,

— HAaNpaBJICHHOCTh OOYyYEeHHMs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHe O0O0yYarImuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GOPMUPYIOIIUM MOTHUBALIAIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHHI0 OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSTEbHOCTH;

— ¢opmupoBanue oO1el GyHKIMOHATHFHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATh U OIICHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA, UCTIONB3YsI 3HAHUS U OTIBIT,
MOJy4YeHHBbIE MPH M3YyYEHUU XHUMHUH, MPUMEHSATh UX MPH PEIIeHUHd MpoOJieM B MOBCEIHEBHOM
JKU3HH U TPYIOBOM JESATEIHHOCTH;

— (opmMupoBaHue y 00y4aroUIMXcs TYMaHUCTHUECKUX OTHOIIEHHUH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHM Ui BBIPAOOTKU SKOJOTHYECKH I€1ecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpelbl;

— pa3BHUTHE MOTHUBAIIMHU K 00YUYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBHIOOpY
npouis ¥ HaMPaBICHHOCTH JalbHEHIIEro o0yueHusl.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JJI1 MU3yUYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YellOBeKa. XUMHUSA B CHUCTEME HaykK. Tema u
BeniecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
NO3HaHUA B XuMHH. Yuctele BenectBa 1 cMecH. CriocoObl pa3feneHus CMecen.

ATOMBI M MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U Cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popMmyiia. BaneHTHOCT aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAas MOJIEKYJISIpHas Macca.
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

Komungectso Beniectsa. Mosb. MoisipHas macca. B3auMocBsA3b KOJIMYECTBA, MACCHI U YUCIIa
CTPYKTYPHBIX €IMHUI] BeulecTBa. Pacy€rel o popmysiaMm XUMHUECKUX COECUHEHUH.

®uznyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BelleCcTB. XUMHUYecKUue ypaBHeHMs. Kinaccupukanus XuMHUYECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpamieHus ¢ j1a0opaTOpHbIM 00OpY/IOBaHHMEM, HM3YYE€HUE U OIHUCAHHE (PU3HMUECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJIEHCALlUs BOJbI) U XUMHUYECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM ITPOBOJIOKH, B3aUMOCUCTBUE MeJIa C KUCIIOTON) SIBJICHUN, HAOIIOAEHUE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuil (pa3iokeHue caxapa, B3auMoJelcTBUe
CEepPHOM KHUCJIOTHI C XJOpUIoM Oapusi, paznoxkenue ruapokcuaa menu () mpu HarpeBanuw,
B3anMoJieiicTBHE Xkelne3a ¢ pactBopoM conu Meau (1), nydenue cnocoGoB pasaeneHus cMecei:
C TIIOMOLIBI0 MarHuTa, (UILTPOBAHUE, BbIAPUBAHUE, JUCTUIULILUSA, Xpomarorpadus,
IPOBE/ICHUE OYMCTKU MOBAPEHHOH cosiv, HaOJIOJEHUE M ONMCAHUE Pe3yJIbTaTOB IPOBEACHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeJIed MOJIEKYJ
(I1apocTep>KHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — a51eMEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl HOMy4YeHHs KHUCIOpoja B JabopaTopuu H
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TemoBoil 3((exT XuMHUUECKONW peakIUH, TEPMOXMMHUYECKHUE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMH. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon —snemeHT 1 nipoctoe BemecTBo. Haxoxnenue Bogopoia B mpupoe, Gpu3ndeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCO0BI MostydyeHus. Kuciaorsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Haceimennsle u
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B IpUpoJie. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOI.

Knaccugukanus Heoprannueckux coequHeHuil. Oxcunpl. Knaccupukanus oxcHIOB:
coyieoOpa3yrorniue (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIE) U HecosieoOpa3yronue. HomeHkmaTypa
OKCcU0B. PU3NUYECKHE U XMMHUECKHUE CBOMCTBA OKCUIOB. [lomydeHne okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomyuenue
OCHOBAHMH.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kuciot. Ouznyeckue u XUMHUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
coJiei.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OMpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpaIICHUs] TOpeHus (Moxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3yueHHE CBOWCTB BOaOpojaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), HaOI0JeHIEe 00pa3IOB BEIIECTB KOJIMUECTBOM |
MOJIb, WCCJIEIOBAaHHUE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOpPa3I[0OB HEOPTaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3anmoeiicTBus okcuaa Meau (1) c pactBopomM cepHOit KMCIIOTHI, KUCIOT ¢ METaJlIaMH, peakui
HEUTpAJIU3aLHUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOTO METajuia IpyTrum
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilmme Kiaccsl
HEOPraHUYECKUX COCIMHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToMOB. XMMHYECKasA CBsA3b. OKUCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKH KIACCH(PUKAIIMN XUMUUECKHUX 1eMeHTOB. [[oHATHE O TpynIax CXOIHBIX
AIIEMEHTOB (IIETOYHBIE U MIET0YHO3eMeNbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOJA U TPYIIBI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tombl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux diemeHTOB Ilepuommueckort cucremsr J[. U.
MenneneeBa. XapakTepuCTUKa XUMUYECKOTO AJIEMEHTA MO €r0 IMOJIoKEeHNI0 B [lepuoanueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TPyINaM U MepruoaMm.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. JI. 1. MenneneeB — y4€HbIN U IPpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHusi. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenn.

HM3ydeHrue oO0pas3IloB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
LMHKA C pacTBOpPamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINH (TOPEHUE, PEAKIIUH PA3JIOKEHUS, COSTUHEHNS).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpPEAMETHBIX CBA3CH NPU U3yYEHUU XMMHHU B § KJIACCE OCYLIECTBISAETCS
yepe3 UCTI0Ib30BAHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX MIOHATHH, TaK U MMOHATUH, SBISIFOIUXCS
CHUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTO [IUKIIA.

OO0111e ecTeCTBEHHO--HAYYHbIE IIOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, HW30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocuntes, npixanue, buocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTM B H3MEHEHHMH CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHMI, TeHEeTU4ecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccugukanus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBY
YUYaCTBYIOILIHMX B PEAKIMH BEIIECTB, 110 TEITIOBOMY 3P (DEKTY, 10 H3MEHEHHUIO CTETICHEH OKMCICHHS
XMMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HHIO0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xumMndeckoMm paBHOBeCHH. DAKTOPBI, BIMSIOIINE HA CKOPOCTh XUMHUYECKON
peaKkuuy U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlI€HHE YPaBHEHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIOIb30BaHUEM METO/1a 3JIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHMU3M MCCOLMALINH BEIECTB C Pa3IM4YHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHpb
nuccouranuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHUs NMPOTEKaHMs peakiUil HOHHOro OoOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBoicTBa KUCIIOT, OCHOBaHUIl M COJEH B CBETE
npecTaBiIeHui 00 3JIeKTpoJuTHUYeCKOW auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUECKON peakIuu OT BO3IACHCTBHS pa3IMYHBIX
(akTOpOB, UCCIEI0BaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoIecca AMCCOLMALUU
KHCJIOT, 1IeJ04el 1 cosell (BO3MOKHO UCII0JIb30BAHNUE BUEO MAaTEpUAIIOB), TPOBEIEHUE ONBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHHUsS peakluii MOHHOro obOMeHa (oOpa3oBaHHE OcCalKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX pEaKUuil (ropeHue, peakluu pa3jiokKeHHs, COSAMHEHHs), paclo3HaBaHUeE



HEOPraHMYECKUX BELIECTB C IIOMONIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJuibl 1 MX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenieHu okucineHus. CrtpoeHue M (PU3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C METaUlaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHasg — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelnye Xia0puabl
U UX HAXOXJIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3Myeckue CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XHUMHUYecKHue cBoiicTBa. OKCHIbI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oO1e Kak MpeacTaBUTeNs Kiacca KUCIOT U creruduueckue). XUMUYECKUE peakiuy, JexKalue
B OCHOBE IIPOMBIIIUIEHHOT'O CIIOCO0a MOJy4eHUs CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyibdar-uoH. HaxoxxneHue cepbl u eé
COCIMHEHUH B IPHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSMU CEPBI
(KMCIIOTHBIE 10XKIH, 3arpsA3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILEHHS.

OO6mass xapakrepucTtuka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (U3UUEecKue Hu
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro (U3N4ecKue 1 XUMUIECKHIE
CBOWCTBA, MoJlyyeHue u npumenenue. Conu aMMOHUS, UX (prU3HUYecKre U XMMUYECKHE CBOICTBA,
npuMmeHeHue. KauecTBeHHas peakuyds Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKUE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnonap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHuid. XuMHU4ecKkoe 3arpsi3HeHHE OKpPY>Karollel Cpesibl COeAMHEHUSIMU a30Ta (KUCIIOTHbIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUPHUKAIIH
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢uznueckue M XHMMHUYECKHE CBOWCTBaA, moiydyeHue. lcmonb3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHU OKUCIEHMs. YTIepoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gpusndeckue U XuMU4Yeckue cBorcTBa. Ancopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, ux GU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHE U TIPUMEHEeHHE. DKOJOTHYEeCKUe MPOOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUIEHHUs KJIMMaTa, NapHUKOBBIA 3(P@ekT. YroipHas KucioTa U eé
coiu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U INpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, METUIIMHE, TPOMBILIUIEHHOCTH
U CEJIbCKOM XO3SMCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUSAX yriepoja
(MetaH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJIUIEPUH, YKCyCHasl kucnoTta). [IpupoaHble HICTOUHUKH
yII€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HePTh), HPOAYKTH UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY M IpOMBINUIEHHOCTH. [ToHsITHE O OHONOrMYecKr Ba)KHBIX BEIIECTBAX: JKUpax, Oenkax,
YyII€BOJAaX — M HMX POJIM B KU3HU 4YeloBeKa. MarepuanbHOe €IUHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyYeHHE U NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOume mnpencraBieHuss o6 okcuge kpemuus (I1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEHEBHOM JKU3HU.



Xumuueckuii IKcnepumenm:

u3ydeHne 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUJAEOMATEpUaIoOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJCOMATepHaloB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHOHN CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluuu Ha cyinb(ar-uoH U HaONIoJIeHue Nmpu3HakKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX U GOocPOpPHBIX YI0OpEeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-nuoH U U3ydeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICICTBHE KOHLIECHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEb0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIOB), H3Y4YCHHE MOJeNel KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
¢ynepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM MTPOTUBOrasa, Mojly4ueHue, COOMpaHue, pacro3HaBaHue U U3y4eHHe CBOMCTB
YIJIEKUCIOro ra3a, IpPOBEACHME KaueCTBEHHBIX peakUuil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3yY€HUE [MPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIUEH CHUIMKATHOM
IIPOMBILIEHHOCTH, PEIICHHUE YKCIIEPUMEHTAIbHBIX 3a]a4 110 TeMe «BakHelIe HeMeTaJuIbl U UX
COCTMHEHUS».

MeTtajiibl M X COCAUHEHUS

OO61mas xapakTepuCTHKa XUMUYECKIX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B [lepnoanueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHs aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAJUNIMYECKAs] KPUCTAIUIMYECKas peHIETKa.
DNEeKTPOXUMUYECKUN Pl HampspkeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MmoyydeHus MeTawioB. [IoHsATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTanb, YYTyH, JIOPAIIOMHHHMM, OpoH3a) M HX
IpUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[I{erounble MeTAIIBL: NIOJIOKEHUE B lleproanyeckoi cucreMe XMMUYECKUX IEMEHTOB /1.
H. MeHnpneneeBa, CTpO€HHE UX aTOMOB, HaXO0XACHHUE B Ipupoje. PU3nuecKrue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenune
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHUN M KaIbLUI: MIOJI0KEeHNE B [leprnonnueckoii cucreme
xumuueckux diaeMeHToB JI. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHHUE B IPUPOJE.
Pu3nyecKue U XMMHYECKHE CBOMCTBA MAarHus M KaibliMs. BaxHelnme COeMHEHUS KalabLUs
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenneneeBa, CTpO€HHE aToMa, HaxoxkJaeHue B npupozae. Gusnyeckre U XUMUYECKUE CBOMCTBA
anmoMuHUs. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA AIFOMUHHSL.

Keneso: monoxenne B Ilepmonmueckoil cucreme xmmuyeckux odinemeHtoB [l H.
MenneneeBa, CTpO€HHE aToMa, HaxoXJAeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okcuawl, Tuapokcunbl u conu skenesa (II) m xenmesa (lll), ux cocra, coiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE € 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUYECKUMH CBOWCTBAMU, U3YUECHUE
Pe3yJIbTaTOB KOPPO3HH METAIIIOB (BO3MOKHO UCIIOJIb30BaHUE BHI€OMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — HCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX pEaKIMii Ha MOHBI: MAarHUs, KaJbIHs, allOMUHUs, IIMHKA, kene3a (I1) u xenesa



(1), meau (1), HaGMOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHH MOHAMHU HATPHS,
Kalusl U KaIblus (BO3MOXHO HCIIOJB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THAPOKCHJIA LINHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeuIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamomas cpeaa

BemiectBa u Marepuaibl B MOBCEIHEBHOW KHU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEUIECTB M XUMHUYECKHX peakiuil B ObiTy. [lepBas momomip Mpu XUMHUYECKUX OXOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXKarollel cpelibl (MpeaenbHas TOMyCcTuMas KOHLEHTPALUs
Beriects, qaiee — [1/IK). Pons XxumMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3I[0B MAaTEPUAIIOB (CTEKIIO, CIIABBI METAJUIOB, IOJIMMEPHBIC MATEPUATIBI).

Meosrcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBS3€H NMPU U3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBIISAETCS
yepes3 UCIOJIb30BAHNE KaK OOIIMX eCTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHITHH, SBISIOUIUXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO01ure ecTecCTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, Kiaccu(UKanus, TMePUOIUYHOCTb, HAOIIOICHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOT s, MaTepHAIIbI.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITHYECKAsl PeIIETKA, CIIIaBbl, PU3NUECKIE BETMUUHBL, €TUHUIIBI
MU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpalbl, TOpPHbIE MOPOJbI, TOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOM JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUUCKHUMH  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COLIMATIM3AIMN 00YYarOIINUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOTr0 BOCITUTAHUS

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY U HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUs XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOTO OOINECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuel 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBOH M OTEYECTBCHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
Mupa u o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMITETEHTHOCTH B 0OLIECTBEHHO MIOJIE3HOH,
y4e0HO-HCCIIeI0BATENIbCKOM, TBOPUYECKOM W JPYrUX BHUAAX JIEATEIbHOCTH, TOTOBHOCTU K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NPY BIIOJIHEHNH YY€OHBIX, TO3HABATEIILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aHMMOIIOMOIIM B IPOLIECCE ITON Y4eOHOW AEATETbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEACHHE U MIOCTYIKH CBOMX TOBAPHUILEH C TO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCJIEICTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUpPOBO33PEHYECKHE TPEJCTAaBICHHS O  BEIMECTBE W  XHMHUYECKOH  pEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH W COCTABIAIOIINE OCHOBY JUJIS
MOHWMAaHHUS CYITHOCTHA HAYYHOW KapTHHBI MHpPA, TPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS TPUPOJIBI, B3AUMOCBSA3SIX YENIOBEKa C MPUPOIHON CPEIoif, O POJIU XUMHUU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBIICHHbIE HA IMOJyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOIUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHUH, II03HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KyIbTYpPhI, B TOM YHCIIE€ HaBBIKOB CAMOCTOSITEILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEPATYpPOU, MOCTYIMHBIMH TEXHUYCCKHUMH CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pazoBaHUI0, TIPOEKTHOM U HCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BBEIOODPY
HAIPABJICHHOCTH U YPOBHS O0yUYCHUS B TaTbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUI M HENPUSATHE BPEAHBIX MPHUBBIUEK
(ynorpebsieHusi ajKorojsi, HApKOTHUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS IpaBUII
0€30MacHOCTH MPHU O0PAILEHIH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U pealbHOMN KHU3HHU;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpPEC K MPAKTHUYECKOMY H3yUeHHUI0 MPOQECCHii U TPyAa pa3IMdyHOTO POJa, YBAKECHHE K
TPYIy ¥ pe3yIbTaTaM TPYIOBOH JEITSILHOCTH, B TOM YHCIIC Ha OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HAHMM TI0 XHMHHU, OCO3HAHHBIA BBIOOP WHIUBUIYATbHOW TPAEGKTOPUU TIPOJOIKEHUS
0o0pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, yCHEemHOW Npo(hecCHOHATBbHON MeATeIbHOCTH W Pa3BUTHS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHHS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BEllleCTBaMH,
a TaK)KE B CUTYaLMSIX, YTPOXKAIOIIKX 30POBbIO U KU3HHU JIOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOTyYaeMble IPU U3YUECHUHN XUMUHU, JJIsl pEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXAIOLIEH IPUPOJHON CPEAOM, JJIsI NMOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KyJbTYPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U IMyTeill MX pelleHus
MOCPEJICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MTO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMAJIbHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYMMbIE A (HOPMUPOBAHUS
MHUPOBO33pCHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHS, MPUHIIUI, THUIMOTEe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAyYHOW KapTHMHE MUpa, U yHHBEpCAlbHbIE YydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ecrednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHO e TEeIbHOCTH.

Ilo3naBaTe/ibHbIE YHMBePCAJbHbIE YueOHbIE 1eHCTBUS

Ba3oBble jiornvyeckue 1eicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHMI:
PacKpbIBaTh CMBICII XUMUYECKUX MOHITHH (BBIACIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C JIDYTMMU TOHSITHSIMHU), UCIIOJIB30BATh TMOHATUS JJII OOBSCHEHUS] OTIEIbHBIX
(bakTOB U SABJICHUI, BHIOMPATh OCHOBAHMSI U KPUTEPHUHU IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYCCKUX PEAKIIMH, yCTaHABIMBATh NMPUYHMHHO-CIICJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMHU
W3YYEHHUSI, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHUBHBIC, JCTyKTUBHBIC, MO aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHMS;

yMEHHE MPUMEHATHh B Mpollecce MO3HAHHS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIb3yEMblE B XUMHUHU, MPEOOPA30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI 3JIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHUMHYECKOM peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ay, C YYETOM O3THUX MOJENbHBIX MPEJACTABICHUN BBIBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYA€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBHA:

YMEHHE HUCIOJb30BaTh MOCTABJIEHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUSA THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M Ipoliecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €ro
pe3ynbTat, (hopMynmupoBaTh OOOOIIECHHWS W BBIBOJBI IO pe3yjibTaTaM IPOBEIEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Padora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH WH(POPMAITHIO PA3THIHBIX BUIOB
1 (HOpM IIPECTABICHHUS, TTOyYaeMYI0 U3 Pa3HbIX UICTOYHUKOB (HAy4YHO-TIOMYJIIpHAs IUTEpaTypa
XUMHYECKOTO COJIepKaHusl, CIIPaBOYHBIEC TOCOOUS, pecypchl IHTepHETA), KpUTUUYECKH OIICHUBATH
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE MPUMEHSATh Pa3IN4HbIe METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHbOpMaIuu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JIJIsl BBIMOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 3a7a4
onpeAeNéHHOro THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTUM, OBJIA/ICHHE KYJIbTYpOH aKTUBHOI'O MCIIOIb30BAHUS PA3TUUHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (QOpPMY MpeACTaBICHUS
uH(pOpMAllMK ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU,

YMEHHE HCIOJIh30BaTh W aHAIM3UPOBATH B TIpoIlecce Y4eOHOH W HCCIenoBaTeNIbCKON
JEeSTEIbHOCTH MH(POPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYXKaIoLel MPUPOTHOMN CPeIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJ€ auanora W (Wiu) JTUCKYCCHUU) MO CYIIECTBY
oOcyxmaemMoil Tembl, (OPMYIMpPOBAaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEJCTABIATh MOJIYYEHHBIE PE3YJIbTaThl I03HABATEIBHOM IE€ATEILHOCTH B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3YyJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OIMBITA, J1A0OPATOPHOW pPabOThl MO HCCIETOBAHUIO CBOWCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
MCCJIEI0OBATENbCKOM JIEATENIbHOCTH TIPU PEIICHUH BO3HUKAIOUIUX IMPOOJIeM Ha OCHOBE yuéTa
Oo0LIMX MHTEPECOB W COTJIAaCOBaHMs MO3UIUN (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPJIMHALIUS COBMECTHBIX JEHCTBUM, OMpEEICHIUE KPUTEPUEB M0 OLICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€iiCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONpPEAENIATh LEIN ACSITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIMPOBATh M MPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOKO JESITEIBHOCTh, BHIOMpATH
Haubosee 3¢ PeKTUBHBIE CIOCOOBI pelieHns Y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM JCHCTBHI PU BBIIOJIHEHUH 33 IaHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHUBATh COOTBETCTBUE MOJYYCHHOTO pe3yJIbTaTa 3asBJICHHOW 1M, YMEHUE UCIIOIh30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMbl€ B YCIOBUU 3a/IaHUM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPe3yJIbTAaTOB IO OCBOCHUIO O00S3aTEIBHOTO COAEpIKAHMUS,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOM paboyeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
o0ydJalmMMUCs Hay4yHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, crenuduyeckue s
npeAMETHON 00sacTi «XUMUS», BHUJABI JESITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xonmy oOyuenusi B 8 kjacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 00YUAIOIINUXCS YMEHUH:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUN

AJIEMEHT, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OAHOPOAHAS U
HEOJHOPOJIHASI), BAJICHTHOCTb, OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcCa, MACCOBAast JOJISI XUMHUYECKOTO DJIEMEHTA
B COCAWHEHHWM, MOJSIPHBII  00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
3JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMHUECKas PEaKIns, KI1acCuPuKaIms
peaklMil: peakliMi COeIMHEHMS], PEaKLIUU PA3TI0KEHUsS, PEaK[UU 3aMEIICHUs, peaKIun
0o0MeHa, 2K30- U YHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBON P HEKT peakinu, sIpo aToma,
DIIEKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, pauyC aromMa, XUMHUYEcKas CBSI3b,
MOJISIPHAsE W HETOJsIpHAash KOBAJIEHTHAs CBs3b, MOHHAs CBs3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIICHTHAS KOHIIEHTPAIIKsI) B PaCTBOPE;



WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMYECKHX TMOHSATHH U TPUMEHSATH 3TH
MOHSATHS NIPH ONMCAHUH BEUIECTB U UX MPEBPAIICHUH;

UCTOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHKY Ui COCTaBICHHS (OPMYJ BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIIU;

OTIpEeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBasieHTHAs! U MOHHAs) B HEOPraHUYECKUX COCIMHECHUSIX;

packpsiBaTh cMbici [lepuonnueckoro 3akona [I. M. MeHueneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAaccChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;
ONKCHIBATh M XapakTepus3oBaTh TabmuuHyro ¢opmy I[lepuoauueckoit cucTembl
XUMHUYECKHX DJIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHAas moarpynmna (A-rpynma)» u
«moboynas noarpynna (b-rpymnma)», maneie u GonblIMEe NEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTOphle MMerTcss B Tabmuie «llepuonnyeckas cucremMa XHMHYECKHX
anemeHToB J[. M. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX D3JIEMEHTOB (COCcTaB M 3aps sapa, OO0Illee YHMCIO JJIEKTPOHOB U
pacnpeziefieHue X MO0 IEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHNUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEILIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB,  TOJTBEp)KJash  ONWCAaHUE TMPUMEpPaMH  MOJIEKYJISIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;
BBIUKCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO 1 MOJIIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 (OpMyJie COEMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PAaCUETHI IO YPAaBHEHUIO XMMUYECKOH peakiui;

IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHON JEeSATeTbHOCTH — AHAJIU3 U CHHTE3,
cpaBHEHME, 0000IIeHNe, CUCTEMaTH3alllI0, KJIACCU(UKALIMIO, BBISIBJICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBSI3eH — Ul M3Y4YEHHUS CBOWCTB BEIIECTB M XMMMYECKHX pPEaKLuH,
€CTECTBEHHO-Hay4YHbI€ METO/Ibl IO3HAHUSI — HAOII0ACHUE, U3MEPEHNE, MOJIEIINPOBAHUE,
HKCIEPUMEHT (peasibHbI U MBICICHHBII);

ClleZIoBaTh MpaBUJaM TOJb30BAaHUS XMMHUYECKOM TMOCYyl0M U  J1abopaToOpHBIM
0o0opyZOBaHHEM, a TaKXe IMpaBWiiaM OOpallleHUs C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKLHSMHU T10 BBITOJIHEHUIO Ta0OPaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJYYEHHIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAa W KHUCIOpPOAA), MPUTOTOBJIECHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM 0OJIEW paCTBOPEHHOIO BEILECTBA, IJIAHUPOBAThH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT C TOMOIIBIO0 UHIUKATOPOB (JIAKMYC, (eHOI(PTATIEHH, METUIOPAHXK U APYTHE).

K konny obydeHus B 9 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb CHOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BaJIECHTHOCTD,
IIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHUYECKas pPEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHbBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaku HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIIUH,



OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIHUTENb,  BOCCTAaHOBHTEIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaUIMYecKas), KpUCTaUIM4ecKas perérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTh XUMHYECKON peakluu, IMpeneiabHO JOIyCTUMas
koHeHnTpauus [1JIK BemecTBa;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX IOHATHH U NPUMEHATh 3TU
HOHATHS NPH ONMCAHUM BELIECTB U UX NPEBPAILECHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBJI€HHMs (OpMyJ BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCJMHEHUSAX pPa3IMYHOIO COCTaBa, INPHUHAIJIEKHOCTh BELIECTB K ONpEAEIEHHOMY
KJIACCy COCNMHEHUH 1o GopMyliaM, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUINYecKas) B HEOPraHUMYECKUX COEIUHEHUAX, 3apsii HMOHAa IO XMMHUYECKOH
dopmye, xapakrep cpelsl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPHUCTAJNINYECKOM PeIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici [lepuonndeckoro 3akona JI. . MenzeneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tabnuunyio ¢opmy [leproanyeckoit
CHUCTEMbl XMMHYECKHX OHJIEMEHTOB: pa3ziuuyaTh MOHATHS «rJaBHas mnoxarpynmna (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OoJsbLIMe MEPUOJIBI,
COOTHOCHUTb 0003HAUYEHUs, KOTOPbIE UMEIOTCS B IEPUOMUECKON TabJInIE, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1pa,
o0111ee YnCIIo 3JIEKTPOHOB U paclpesieieHne UX MO JIEKTPOHHBIM CIIOSIM), OOBACHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB SJEMEHTOB W HX COCAMHEHHUI B
npezenax MajblX MEpHOAO0B U IIABHBIX NOATPYII ¢ YYETOM CTPOSHHS UX aTOMOB;
KJIaccu(puIUpoOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUHU BELIECTB, IO TEIUIOBOMY
3¢ dexTy, 10 UBMEHEHUIO CTETIEHEH OKUCIIEHUS! XUMHUECKUX AJIEMEHTOB);
XapakTepu3oBaTh (ONUCHIBaTh) 0OLIMEe U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPABHEHNI COOTBETCTBYIOINX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPaBHEHUS DJIEKTPOIMTUYECKON TUCCOLMALMU KUCIIOT, HIEJIOUEN U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKIMi HOHHOrO OOMEHa, YpaBHEHUS peaKlMid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXJIY BELIECTBAaMU
Pa3IUYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3ZMOXKHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX NPEBPALLIEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPDHYRO MAacChl BELLIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

coOio/iaTh MpaBHJa IOJIb30BAaHUS XUMHMUYECKOW TOCYJIOM U J1abOpaTOpHBIM
o0opyzOBaHHEM, a TaKkkKe MpaBuia oOpallleHus C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSMHU T10 BBITOJIHEHUIO Ta0OPaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJYYSHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHCIIOTO ra3a).



TEMATHYECKOE INTAHUPOBAHMUE
8 KJIACC

KoanuecTBo 4acoB

N HaumenoBanmue pa3nesioB 4 TeEM MPOrPaMMBbI I JJieKTponHbIe (NHPPOBLIC)
n/n P porp Bcero KonTposbHbie padoThl paKrHaeckue o0pa3oBaTe/bHbIe pecypehl
padoTsI
Paznea 1. [lepBoHayanbHble XUMAYECKHE TIOHATHS
11 XuMHust — BaykHas 00J1aCTh €CTECTBO3HAHMS U 5 5 bubmuoreka LIOK
' MPAKTHYECKOU JISSITEIbHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c
bubmuoreka LIOK
1.2 BemecTBa 1 XuMHYeCKHE pEaKITUH 15 1 https://m.edso0.ru/7f41837¢
Uroro mo paznemy 20
Pa3znen 2. BaxkHeiinue npeacTaBuTe Il HEOPraHHYECKUX BellleCTB
Bu6nmoreka IJOK
21 Boznyx. Kucnopon. Ilorsatue 06 okcumgax 6 https://m.edso0.ru/7f41837¢
bubmuoreka IIOK
2.2 Bognopon.llonsTie o Kucnorax u cosx 8 1 https://m.edsoo.ru/7f41837¢
bubmuoreka IIOK
2.3 Bopa. PactBopsr. [lonsaTHE 00 OCHOBaHUSAX 5 1 1 https://m.edso0.ru/7f41837¢
. bubmuoreka IIOK
24 OCHOBHbI€ KJIaCChl HEOPTaHUYECKUX COETMHEHUH 11 1 1 hitps:/m.edso0.ru/7f41837¢
Hroro o pasneny 30

Pasnen 3. [lepuoguuecknii 3axon u Ilepuoanueckasi cucreMa xumuueckux 3ieMmeHToB . U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBS3b.
OKHCIUTETBLHO-BOCCTAHOBUTEIbHbBIE PeaKIIUN

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema

bubmuoreka IIOK

3.1 xuMHUecKkux asemeHToB J1. V1. Menpene-ega. 7 hitps://m.edso0.ru/7f41837¢
Crpoenue aroma
32 Xumudeckas cBs3b. OKUCIUTEIBHO- 8 1 Bu6nmoreka IJOK
' BOCCTAHOBHUTEJIBHbIE PEAKITHH https://m.edsoo.ru/7f41837¢c
bubmuoreka LIOK
Hroro no pasaery 15 https://m.edso0.ru/7f41837¢
P BHOE BHEMS 3 bubmunoreka IIOK
C3CpBHOC Bpe https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

KoauyecTBO yacos

N HaumenoBaHue pa3aesioB M TeM NPOTrPaMMbl Koutposabnsbie IIpakTHyeckue uIeKTPORHbIE (HPPOBLIE)
n/n Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Pa3nen 1. BeuecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpeHue u yriayOneHne 3HaHUH OCHOBHBIX Pa3lesioB Kypca 8 5 1 Bu6mmoreka LIOK
KJacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIHI 4 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a636
13 ONeKTponuTHYecKas Tuccouanus. XMMHUUeCKHUe peakllii B pacTBOpax 8 1 1 ESS;H;I/?T]TZ?SCI)_[O?ISN 412636
Hroro no pazneny 17
Pasnes 2. Hemera/iibl M MX COeIMHEHUS
21 O01as XapakTEepUCTHKA XUMUIECKHX 371eMeHTOB VI A-rpynmbL. 4 1 Bbubaunoreka [JOK
layioreHst https://m.edsoo.ru/7f41a636
29 OO0mas xapakTepucTUKa XUMU4eckux aiemMenToB VIA-rpynmnsl. Cepa u 6 bu6imoreka [IOK
€€ COCIMHEHUS https://m.edsoo.ru/7f41a636
23 OO0mast xapakTepHCTUKa XUMUYECKHUX 2JIEMEHTOB V A-rpynmsl. A30T, 7 1 bu6imoreka [IOK
(hochop 1 UX COeTUHEHSI https://m.edso0.ru/7f41a636
24 OO0mast xapakTepHCTUKa XUMUYECKUX 3y1eMeHTOB IV A-rpymnmsl. 8 1 5 bu6imoreka [IOK
VYriaepon 1 KpeMHHI U UX COCAMHCHUS https://m.edso00.ru/7f41a636
Hroro o pasneny 25
Pasnes 3. MeTayuibl M MX COeAMHEHHS
. bubmunoreka LJOK
31 (Obmpre CEOHCTE METALIOB 4 https://m.edS(I)lo.ru/7f41a636
3.2 Baxkueiimme MeTamisl M UX COEIUHEHUS 16 1 2 ﬁgggﬁ;;i%i(%(ﬁfﬂ 412636
Hroro o pasneny 20
Pasnes 4. Xumus u okpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YeJIOBEKA 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
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bubmmoreka [IOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
N KoauvecTBo 4acoB
n/_n Tema ypoka Beero Konrposabubie IIpakTuyeckue Mo nany Mo daxry
padoThI padoThbI
1 [Tpeamer xumun. BemecTBa 1 X CBOWCTBA 1
2 [TonsTHE O MEeTO/IaX MMO3HAHUS B XUMUHU 1
[TpakTruyeckas pabora Ne 1 «IIpaBuiia paGoTsl
3 B J1a0OpaTOpuu U MPUEMBI 0OpaIeHHS C 1
nabopaTopHbIM 00opynoBanueM. CTpoeHHE
TUTAMEHID
4 UucTtsie BeecTra 1 CMecH. Croco0sl 1
pasjesnieHus cMecei
[IpakTnueckas padora Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKU TOBAPEHHOM 1
COJIN)»
6 du3ndYecKue U XUMHUYCCKHUE SIBICHUS. 1
7 ATOMBI U MOJICKJIBI. 1
8 BeniecTBa MoJIEKyISIPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHUS
9 [TpocTeie 1 CIIOKHBIE BEIIECTBA. 1
10 XUMHUYECKUE IIEMEHTBHI. 1
11 OTtHocuTeNnbHASI aTOMHAs Macca. 1
OTHOCcHTETbHASI MOJICKYJISIPHASI Macca
12 3HaKu (CUMBOJIBI) XUMUYECKUX AIIEMEHTOB 1
13 3aKO0H IOCTOSIHCTBA COCTaBa BEII[ECTB. 1
14 Xumuueckue popmyibl. OTHOCUTETbHAS 1
MOJICKYJISpHAsI Macca.
15 Brrauciienus mo XuMuueckum Gopmyiam. 1
MaccoBast 10Jisl 2JIEeMEHTa B COSMHCHHH.




BaneHTHOCTh XUMHUYECKHX IJIEMEHTOB.

16 OmnpenenieHne BAIGHTHOCTH DJIEMEHTOB T10 1
dhopMyiaM UX COeTMHECHUH.

17 CocraBieHne XuMu4eckux (Gpopmyi mo 1
BaJICHTHOCTH.

18 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1

19 PesepBHbIi ypOK. O6o6iueHI/Ie u 1
CHCTEMaTH3aIHs 3HAHUM.

20 3aK0H COXpPaHEHHS MACCHI BEIIECTB. 1

21 XUMUYECKUE YpaBHEHHUSI. 1

22 THUb XUMUYECKUX PEAKIIUMN. 1

23 PesepBHbIil ypok. O606£116Hﬂe u 1
CHCTEeMaTH3alus 3HAaHUH.

24 Kucnopon, ero o01miast XxapakTepucTHKa, 1
HaXO0XKJICHUE B IPUPOJE U MOITyUYEHHE.

25 CaoiicTBa KHuCIOpoaa 1

26 [Tpumenenune kucimopona. Kpyrosopor 1
KHCJIOPO/a B IPUPOJE.
ITpakTuyeckas pabora Ne 3 o Teme

27 «ITonmydyenne u cobupanme Kuciopoa, 1
U3yYEHHUE €ro CBOHCTBY

28 O30H. AJUIOTPOITHS KACIOPOIa. 1

29 Bo3ayx u ero cocras. 1

30 KonTponbnas padora Nel no teme «Bemecta 1
Y XUMHYECKUE PEaKIIHM»
AHanu3 KOHTpoJIbHOHU paboTsl. Bonopon, ero

31 o01Iast XxapaKTepUCTHKA, HAXOXKJICHUE B 1
IPUPOJIE U TIOTYUYEHHE.

32 CaolicTBa M MPUMEHEHHUE BOJOPOJIA. 1




[IpakTuyeckas padora Ne 4 o Teme

33 «ITonmydenne u coOupanue BoI0Opoa, 1
H3YyYECHUE Er0 CBOMCTBY

34 Bopna. 1

35 XUMHYECKUE CBOMCTBA U IPUMEHEHHUE BOJIBI. 1

36 Bona - pactBoputens. PacTBophl. 1

37 MaccoBas 11 paCTBOPEHHOT'O BEILIECTBA. 1

38 PesepBHEIiT ypoK. 0606£ueH1/1e u 1
CUCTEeMAaTH3alusl 3HAaHHH.
[IpakTrueckas pabora Ne 5 mo teme

39 «IIpuroroBieHne pacTBOPOB C ONPEAEIEHHON 1
MacCOBOM J0JIeil paCTBOPEHHOTO BEILIECTBAY

40 Kommuectsa Bemecra. Monbs. MonsipHas 1
Macca.

a1 PezepBHbIil ypoK. O606£116Hﬂe u 1
CUCTEMATH3AIIMsI 3HAHHH.

42 ?BI‘H/ICJ‘IGHI/ISI c I/ICHOJ‘II:SOE:'aHI/IeM MOHSITUI . 1

KOJIMUECTBA BIlecTBA" U "MoIsipHas Macca

43 3akoH ABorajipo. Mosnsipablii 00bEM ra3oB 1

44 OObeMHbIE OTHOILIEHUS Ta30B MIPU 1
XUMHYECKHUX PeaKIIHsIX.

45 Oxcuabl 1

46 I'mnpoxcunpl. OcHOBaHUS. 1

47 XHUMUYECKUE CBOWCTBA OCHOBAHMI 1

48 AM(poTepHbIE OKCUIBI U THIPOKCUIBI. 1

49 Kucnoter. 1

50 XUMHUYECKHE CBOMCTBA KUCIIOT. 1

51 Comnu. 1

52 XUMUYeCKHe CBOWCTBA COJIEH. 1




[TpakTuyeckas padora Ne 6. Pemenue

53 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe 1
«OCHOBHBIE KJIACCHI HEOPTAHMYECKHUX
COCTUHEHUN

54 Kiaccudukanms XuMuaecKux 3J€MEHTOB 1
KonrtponsHas padora Ne2 o reme

55 «Kucnopoa. Bonoposa. Baxuerme kiaaccel 1
HEOPraHWYECKUX COCIMHEHUI

56 AHanu3 KOHTPOJIbHOM pabOTHI. 1
[Tepuonuueckuii 3akon JI.M.meHaeneena.

57 [leproanueckast TabIMIIa XUMHUYECKUX 1
JJICMEHTOB

58 Crpoenue aToma. 1

59 Pacnipenenenue 31€KTpoHOB 110 1
SHEPreTHUYECKUM YPOBHSIM

60 3HavyeHHe NepPUOJUYECKOTO 3aKOHA 1

61 DIEKTPOOTPHUIIATEIIBHOCTh XUMUIESCKUX 1
AJIEMEHTOB

62 O0001IeHNe U CHCTeMAaTH3aINs 3HAHUN 1

63 'I'<0HTpOJ'II)Ha$I pav60Ta Ne3 o teme 1

[Teproauueckuii 3aK0H U CTpOeHUE aToma"

64 Ananus KOHTpOHLvHOﬁ pabotsl OCHOBHBIE 1
BH/JIbI XUMHYECKOH CBSI3H

65 CreneHb OKUCIICHHUS. 1

66 KonTponbnas padora Ne4 no teme «CtpoeHue 1
aToMa. XMMHYECKast CBSI3b»

67 Pe3epBHBIit ypok. O606£ueHHe u 1
CUCTEMAaTH3aIVsl 3HAHUH

68 Pe3epBHBIit ypoK. O6061ueHI/Ie u 1
CUCTEeMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KoanuecTBo 4acoB

Jr:{;-)n Tema ypoka Beero Koutponbubie  Ilpakrudeckume — Mo daxty
padoThI padoThI
1 Crenens okucinenus. OBP.
2 TeroBbie 3G GEKTH XUMUYECKUX PEaKITHi 1
3 CKOpPOCTh XMMUYECKUX PEAKIUH.
[IpakTuueckas pabota 1. 3yuenue BausHUSA
4 YCIOBUM MPOBEACHUS XUMUYECKOW pPEaKUU 1
Ha €€ CKOPOCTb.
KonTponbnas pabota Nel mo teme
5) «IloBTOpEHNE U yriIyOiieHHE 3HAHUI 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kiaccay
6 Ob6patumslie peakiuu. [lonstie o 1
XMMHUYECKOM PaBHOBECHUHU.
7 Cyurnocts nponecca I/(C
8 Jucconuarysi KUCIOT, OCHOBaHUMN U coJieit
9 Cnalble ¥ cuibHbIE 31eKTPOiIUThL. CTeneHb 1
JUCCOLIUAIUH.
10 Peakuuu nonsoro ooMeHa. 1
11 I'maponus coneil.
[IpakTnueckas pabora 2. Pemenue
12 3KcneupHMeHTam,HLIx 3aja1no Teme 1
CBoIiCTBa KHCIIOT, OCHOBAaHHUI M COJICH KaK
NEKTPOJIUTOB"
13 XapaKkTepHUCTHKA TAIOTEHOB 1
14 Xnop 1
15 O600111eHre U cUCTeMaTU3alus 3HaHU! 1
16 X0pOBOIOPO/I: TTOJIYICHHE U CBOWCTBA 1 1




KonrtponsHas padora Ne2 o reme

17 «INEKTPOIUTHYECKAS TUCCOITHAITHS. 1
XUMHUYECKUE PEaKIIMH B PACTBOPAX)
18 Amnanmu3 k\p. CossiHasi KHCJIOTa M €€ COJIH. 1
19 HpaKTI/IjIeCKaSI pabora 3. [Tomyuyenue } 1
COJITHOM KHCIIOTHI M H3YUCHHE €€ CBOMCTB.
20 XapakTeprucTHKa KUCIOPOaa U CEPBI 1
21 CBolicTBa U IPUMEHEHUE CEPBHI. 1
22 CepoBogopon. Cynbdussi. 1
23 Oxcup (IV). Cepuucras kuciora. 1
24 Oxcup (VI). Cepnas kuciora. 1
[IpakTnueckas padora 4. Pemenue

25 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1
"Kucnopon u cepa"

26 XapaktepucTrka azota u gocdopa. 1
du3nyeckue U XUMHUYECKHE CBOMCTBA a30Ta.

27 AMMHaK. 1

28 [IpakTuueckas pabora 5. HOJ‘I}"IeHI/IC 1
aMMHaKa ¥ U3y4eHue ero CBONCTB.

29 Conu aMMOHWUSL. 1

30 A30THas KuciIoTa 1

31 Conr a30THOM KHCIIOTHI. 1

32 docdop 1

33 Oxkcun pochopa (V). Dochopnast kuciaora u 1
ee COJu.

34 XapakTepucTuKa yriaepoaa u KpeMHHUsI. 1
AJmoTponus yriepoaa

35 XHUMUYECKUE CBOMCTBA yTJiepoa. 1
AncopOrusi.

36 Oxcupn yriepona (1) - yrapusrii ras. 1




37 Oxcun yriepona (1V) - yriekuciblid ras. 1
38 VYronbHas kuciota u e€ conu. Kpyrosopor 1
yIiepojaa B MPUPOJE.
[TpakTuueckas padora Ne 4 o Teme
39 "[TonyueHue yriekuciioro rasa. 1
KagecTBenHas peaxiysi Ha KapOOoHAT-HOH"
40 Kpemuwnii. Oxcupn kpemuus (IV). 1
a1 Kpemuuesas kucinora u ee conu. CTekio. 1
IlemenT.
42 XapaKkTepuCcTUKa METAIIIOB 1
43 KOHTpOJzI)HaFI pabota Ne3 o Teme 1
«Baxueiilme HeMeTaIbl U UX COSAMHEHUSD)
44 HaxoxneHue MeTaiioB B mpupoje u oo1ue 1
CIOCOOBI X TIOJTYYCHHUE.
XHUMUYECKUE CBOKMCTBA METAJIJIOB.
45 DNEKTPOXUMHUYECKUN PsiJi HAIPSDKEHUI 1
METAJIJIOB
46 CnnaBsl. 1
47 IemouHbIie METAIIITBI 1
48 Maruuii. lllenogyHo3eMeNbHbIE METAIIIBI. 1
49 Baxwuelimme coeIMHEHNS KaJbLKS. 1
KecTkoCTh BOJEI.
50 AnroMuHUN 1
51 Baxkueiinme coefUHEHNUS aIFOMAHUSL. 1
52 Keneso 1
53 O0o001IeHre ¥ CHCTeMaTU3alus 3HAHUH 1
54 CoenuHeHus xenesa. 1
[TpakTrueckas padota Ne 7 Pemenue
55 9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME 1

"MeTtambl."




56 Opranuveckasi XuMust 1

57 [IpenenbHbIe (HACBIIICHHBIE) YTIIEBOIOPOIBI. 1

58 HenpenenbHble (HeHACHIIEHHBIE) YB 1

59 O06001IeHre U CUCTEMaTH3aIis 3HAHUIA 1

60 [Tonumepsr. 1

61 [TpouzBoansie YB. CiupTsl. 1

62 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

63 KonTponbnas pabota Ne4 mo teme 1
«BaxkHenmme METaJJIbl M UX COEAMHEHHUS
AHanu3 KOHTposIbHOM paboThl. KapOoHOBEIE

64 1
KucnoThl. CiioxHBIC 23QHUPHI. JKUPBHL.

65 YTieBoabl.

66 AMMHOKHUCIIOTHI. benku.

67 PesepubIil ypok. O60011eHIE 1 1
CUCTEeMaTH3aIvsl 3HAaHUH

68 PezepBHblit ypok. O6001IeHNE U 1
cHCTEMaTH3aINsI 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68










