Hpuaoxenune k OOII OO0

MMHUCTEPCTBO ITPOCBENIEHNS POCCUHMCKOU OEJIEPAIIMN
MuHucTepcTBO 00pa3zoBaHusi, HAYKU U MOJIOJICKHOM NoIuTUKU KpacHomapckoro kpas
AJIMUHHCTpaIuUss MyHUIIUNIATBHOTO 00pa3oBaHus HoBokyOaHCckuit paiion
MOBYOOII Ne 20 um. H.H.Bep6una x. 'opskas banka

PACCMOTPEHO
PykoBonurens MO
yUYHUTEIeH-TIPEIMETHUKOB

COTI'JTACOBAHO
3amecTuTenb AUPEKTOpa
no YBP

YTBEPXJIEHO
Hupexrop MOBYOOIII Ne 20
uM. H.H.BepOuna x. ['oppkas banka

E.C bopoBukoBa

[TpoToxon Ne 1
ot 29 asrycra 2023 r.

JL.II. Mmomienko
30 aBrycra 2023 1.

H.N. Jannnkosa

[IpoTokon nenacosera Ne 1
ot 31 aBrycra 2023 r.

PABOYASA ITPOI'PAMMA

(1D 4324942)

yueOHoro npeamera ««XuMus. ba3oBblid ypoBeHb»

1St oOyuaronuxcs 8 — 9 kimaccoB

x. 'opbkas banka 2023 r.



HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o XMMuM Ha ypOBHE OCHOBHOI'O OOILIEr0 0Opa30BaHMs COCTaBIEHA
Ha OCHOBE TpeOOBaHMN K pe3yjibTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeiabHON
IporpaMMbl OCHOBHOro oOuiero oOpazoBanus, npeactaBieHHbix B PI'OC OO0, a
TaKk)kKe Ha OCHOBe (eaepaibHON paboueil MporpamMMmbl BOCIUTAHUS U C YYETOM
KOHLIEMILIMK MpENnoAaBaHusi y4eOHOro mnpeaMera «XuMusS» B 00pa30BaTeIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[IporpaMMa 1o xumMuM Ja€T MNPEACTABICHUE O LEsIX, OOIIed cTpareruu
oOyueHus, BOCOUTAHHS U Pa3BUTHS O0YUAIONINXCS CPEACTBAMH YYEOHOTO MpEaMETa,
yCTaHaBIMBAET 00fA3aTelIbHOE MPEIMETHOE  COAEpXKAaHUE, IPEoyCMaTpUBAET
pacmpenesieHre €ro Mo KijaccaM M CTPYKTYpUpPOBaHHME IO paszjellaM U TeMaMm
IpOorpamMMbl [0  XUMHUM, ONPEIEISAET KOJMYECTBEHHBIE W  KadyeCTBEHHBIE
XApaKTEPUCTUKU COAEP/KAHUS, PEKOMEHAYEMYIO ITOCIIEI0BAaTEIbHOCTh H3YUYEHUS
XUMHUU C YYETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH Y4EOHOIO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4YaroIMXCs, OMPEIENISeT BO3MOXKHOCTHU
npeaMera s pealu3aluu  TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMBbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsl, a TaKKe
TpeOOBaHMI K pe3yibTaTaM 00y4YeHUs XUMHUHU HAa YPOBHE L€ U3yyeHus mpeaMeTa
U OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHON JEATEIBHOCTH OO0YydYaromerocs 1o
OCBOEHHIO YYEOHOTO COAEPIKAHMUS.

3HaHME XUMHHM CIY’)KUT OCHOBOM st  (OpPMHUpPOBAHHUS MHPOBO33PEHUS
00yu4aroIerocs, ero NpeACTaBIeHU 0 MaTepUalbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UTrparoT GopMUpyEeMble XUMUEH MPEICTABICHUS O B3aMMOIIPEBPALICHUSX SHEPTUH U
00 »HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX pELIEHUs TJIOOAIbHBIX MPOOIEM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CBIPHEBOW, JHEPIETUYECKOM, IHUILIEBOM U
9KOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

N3ydeHune xumuu:

CIIOCOOCTBYET pealii3allii BO3MOXKHOCTEH sl caMOpa3BUTUSL U (OPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00111el U (PYHKIMOHATBHOU IPaMOTHOCTH;

BHOCUT BKJaJd B (OPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEM
OoOy4arolmuxcs, HaBBIKOB HMX  CaMOCTOATEIbHOW  y4eOHON  JAesITeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCEHEBHOM )KM3HU, TaK U B MPOPECCUOHAILHOM JESITENbHOCTH;

3HAKOMUT CO CHEUU(UKON HAaydHOTrO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVISiAa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YYaIOIINXCS;

cioco0CTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOILEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAaHUAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
oOpa3oBaHue 00yJarONUXCsl.



Jlanuble HampaBieHHsT B OOyYEHMM XUMHUU OOECHEUMBAIOTCS CHELU(PUKON
colepKaHusi ~ yuyeOHOro  MpeaMera,  KOTOPbIM  SIBISIETCA — IMEIarOru4YecKd
aJanTHPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XMMHH Ha OIPEACIIEHHOM 3Tare €€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIro 0OOIIEro oOpa3oBaHHsS OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBl TIEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB
HEOPraHWYECKOW XUMHM W  HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX  IOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa cojaepxaHus MpOorpaMMbl MO XMUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 mnojaxoaa K e€ u3ydeHuro. ColiepkKaHu€ CKIAIBIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE W BEIIECTBE U CHUCTEMBI MOHATUN O XUMUYECKOU
peakiuu. OO0e 95TU CHUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl 10 MPUHIUITY
IIOCJICIOBATEIBPHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOpaXx.

Teopernueckne 3HaHUS  PACCMATPUBAIOTCA HAa  OCHOBE  OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS TMOCIEIOBATEIHLHO OT OIHOTO
YPOBHS K JPYromy, BBITOJHSS PYHKIIUU OOBICHEHUS U MPOTHO3UPOBAHUSI CBOUCTB,
CTPOEHHUSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHS W TOJIYUYECHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMmbl MO  XHUMHH  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOIICH HAYYHOM KAPTHUHBI MUpPA B JIOTUKE €€
CUCTEMHOW MPHUPObI, LIEHHOCTHOTO OTHOIIEHWS K HAYyYHOMY 3HAHUIO M METOAaM
MO3HaHUS B Hayke. M3ydeHrne XUMMHUM TPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHEe
M3YYCHHBIX Y4eOHBIX TpenMeToB: « Okpyxatouuii Mup», «buonorus. 5—7 kmacce» u
«®Duspnka. 7 Knacey.

[Ipu M3yyeHUn XMMHUHU TPOUCXOAUT (OPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOU
HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUs, MPAKTUUYECKOU NeSITeIIbHOCTH
YeJloBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYyJBTYpHI. 3ajgada y4yeOHOIo
MpeIMETa COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMHUYECKUX 3HAHUN — Ba)KHEUITUX
($hakTOB, TTOHATHI, 3aKOHOB U TECOPETUUYECKUX TOJOKEHUN, TOCTYIMHBIX 0000IEeHUH
MHPOBO33PEHYECKOTO XapaKTepa, 3blka HAyKH, B MPUOOIIEHUH K HAYYHBIM METO/1aM
MO3HAHUS TPU U3YYEHUU BELIECTB M XUMHUYECKUX peakiuil, B (GOpPMHUPOBAHUU U
pPa3BUTHH MMO3HABATEIBHBIX YMEHUM U WX MPUMEHECHUU B y4eOHO-TIO3HABATEILHON H
y4e0HO-UCCIIEeIOBATENIbCKOM  IeATEIbHOCTH, OCBOCHMM TpaBHJI  0€30MacHOro
oOparieHus ¢ BEIeCTBaMu B TTIOBCEAHEBHOM JKU3HU.

[Ipy u3ydyeHHH XUMUU HA YPOBHE OCHOBHOIO 0OOIIEro oOpa3oBaHMs Ba)XKHOE
3HauY€HHE MPUOOPENH TaKHE 11eJIU, KaK:



— (dopmMupoBaHHE WHTEUICKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEILHOMY NPHUHSATHIO PpEIICHUM,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJIEHHOCTh 00YYEHUSI Ha CUCTEMaTUYECKOE MPUOOIIEHUE 00YUaIOIIUXCs
K CaMOCTOSTEJIbHON MO3HABATEIbHON AESITENIbHOCTH, HAYYHBIM METO/IaM IMO3HAHUS,
bopMHPYIOLTIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— olecrieueHre YCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YUYarOIIMMUCS
OMbITa Pa3HOOOPA3HOM JEATEIBHOCTH, MO3HAHUS W CaMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHINI), WMEIONIUX YHUBEpPCAJIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— ¢opmupoBanue oOmed (GYyHKIUOHATBHOM U €CTECTBEHHO-HAYyYHOUH
TPAaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSCHATH M OIICHUBATH SBIICHUS OKPYKAFOIIETO
MUpa, UCTIONB3YS 3HAHUS U OTIBIT, TTOJTYICHHBIC TTPU U3YICHUH XUMHUH, IPUMEHSITh HX
IIPU pelieHUu Ipo0JIeM B OBCEHEBHOM KU3HU U TPYIOBOM JCSATEIBHOCTH;

— (¢opMHupoBaHHE Y 00YJAIONTUXCSI TYMAaHUCTUICCKAX OTHOIICHUH, TTOHUMAHHSI
IIEHHOCTH XUMHUYCCKAX 3HAHUN I BBIPAOOTKHM ASKOJOTHYECKH IIEIeCO00pPa3HOTO
MOBEJCHUS B OBITY M TPYJOBOM JACSITEIBHOCTH B IEISX COXPAHEHHS CBOETO 370POBBS
Y OKPY’KAIOLLEW IPUPOJIHOMN CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIMTAaHHIO HA OCHOBE YCBOCHUS OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY NpO(HIis M HANTPaBICHHOCTH JaIbHENIIIET0 00yUYeHHUS.

OO0mIee ynCiIo 9acoB, OTBEACHHBIX JIJIST M3YUYCHHS] XUMUU HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COJEPXXAHME OBYUYEHUA

8 KUIIACC
IlepBoHauyaJbHbIE XUMHYECKUE OHATHSA

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YEI0BEeKa. XUMUS B CUCTEME HayK. Tena
u BeniecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ArpPEraTHOE COCTOSHHE BEIECTB.
[TonsiTue 0 Meromax mo3HaHMA B XUMHH. YucTeie BemecTBa u cMecu. CrocoOb
pazzieNeHusl CMeceH.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE dJeMeHTbl. CHUMBOIBI XHUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmysna. BaaeHTHOCTb aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOcuTeNbHash aromMHass macca. OTHOcUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J10J11 XUMHUYECKOTO DJIEMEHTA B COSJIUHEHUU.

KonuuectBo BemectBa. Moisb. MossipHas macca. B3auMocCBsi3b KOJIHYECTBa,
MacCchl M 4HCIIa CTPYKTYpHBIX €IMHHMI] BemiecTBa. Pacu€tel mo ¢dopmynam
XUMUYECKUX COCTMHECHU.

duznyeckre U XUMUYECKUE SIBJICHUS. XUMHUYECKas peakiuus U e€ MpU3HaKU.
3aKOH COXpaHEHMs] MacChl BEHIECTB. XuUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOM, MpaBuUjiaMU PabOThl B JIAOOpAaTOpUH U
npuémamu oOparieHusi ¢ J1abopaTOpHBIM 000PYTOBaHWEM, WU3YYCHHE M OMHCAHHE
bu3MYecKuX  CBOMCTB  00pa3lioB  HEOPraHUYECKHX  BEIIECTB, HaOIo/IeHHe
¢u3nueckux (MIaBjIeHUE BOCKA, TassHUE JIbJa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE
U KOHJCHCAIMSA BOJBI) W XHUMHYECKUX (TOpPEHHWE CBEUH, MPOKAIMBAHUE METHOU
MIPOBOJIOKH, B3aUMOJICHCTBHUE MeJia C KUCJIOTOMN) SIBJICHUI, HAOI0OIEHUE M ONHUCAaHUE
MPU3HAKOB  MPOTEKAaHUs  XMMHYECKHUX  peaknuid  (paslokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioXKeHUE TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aMMOJACHCTBHUE Xkelie3a ¢ pacTBopoM cos meau (1),
U3y4YeHUE CIOCOOOB pa3/ieJIeHUs CMECEH: C MOMOIIbI0 MarHurta, (UIbTPOBaHUE,
BBITIAPUBAHUE, JUCTWUIALNS, XpomaTtorpadus, MPOBEACHUE OUYMCTKH MOBAPCHHOU
cColi, HaOMIOACHWE W  OMHCAaHWE  PE3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MacChl, CO3JaHUE MOJeNIed MOJIEeKYJ
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYEeCKUX BelllecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopony — ayeMEHT M IpocToe
BemlecTBo. HaxoxkaeHue Kuciopona B Mpupoae, (usnueckue © XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucinopoga. CrnocoObl
MOJIyYeHHs KUCIIOpoa B 1abopaTopuu U NpombiluieHHOCTU. KpyroBopoT kucnopoaa
B ipupoie. O30H — aI0TpOIHAs MOIU(DUKALIMS KUCIOPOA.



TennoBoi 3¢ (HEeKT XUMUYECKON peaKuy, TEPMOXUMUYECKUE YPABHEHUS, IK30-
U SHIOTEPMHUYECKHE peakuuu. TOIIMBO: Yrojlb M METaH. 3arps3HEHUE BO3/1yXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — snemMeHT u npocroe BemecTBO. HaxoxeHne Bogopoaa B MpUPOJE,
dbu3nUecKue 1 XMMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI monydeHust. Kucnorol
U COJIN.

MousipHbIit 00BEM Ta30B. Pacu€Thl IO XUMUYECKUM YPaBHECHHUSIM.

dusnueckne CBOWCTBA BOJbl. Boxga kak pactBoputrenb. PacTBOpEIL
HacplllieHHbIE W HEHACBIIIEHHBIE PAacTBOPBbl. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBast 107151 BelIeCTBA B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBAaHMS.
Ponb pacTBOpoB B mpupoje M B XKU3HHM uyenoBeka. KpyroBopoT Boabl B IpPHPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa nHeopranmdeckux coeauHeHuil. Oxcuabl. Kiaccudukanus
OKCHJIOB:  cojeoOpasyrouue  (OCHOBHBIE,  KUCJIOTHBIE, aM@OTepHblE) U
HeconeoOpasyromue. Homenknarypa okcuaos. dusnueckne 1 XuMU4ECKHE CBOWCTBA
okcHuA0B. [lonydeHne OKCUI0B.

OcHoBanus. Krnaccudukanus ocHOBaHMU: WIENOYM M HEPACTBOPHMBbIE
ocHoBaHuA. HomeHkinarypa ocHoBaHui. DU3NUYECKUE M XUMHUYECKHE CBOMCTBa
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucioT. Puznueckue H
XUMHYECKHE CBOMCTBA KHCIOT. Psyg axktuBHOcTH MeTamaoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conmu. Homenkiarypa cosneil. @uU3NUeCKMe M XUMHYECKHE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eneTrueckasi CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OMNPEIECICHUE COAEPKaHMUS KHUCIOpPOoJa B BO3JyX€, NOJIyYECHHE,
coOuMpaHue, paclo3HaBaHWE W W3YyYEHHWE CBOWCTB KHUCJIOpOAa, HaOII0aeHNe
B3aMMO/ICHCTBUS BEILIECTB C KHUCIOPOJAOM M YCIOBUS BOBHUKHOBEHUS U MTPEKPAILICHHS
ropeHus (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMu OKCHJIOB M OINHMCAHUE MX CBOMCTB,
MoJIyuyeHue, coOMpaHue, pacro3HaBaHUE U HM3yUYCHHE CBOMCTB BOAOpoja (rOpeHue),
B3aumojeicTBue Bojgopora ¢ okcugoM Meau (Il) (BO3MOXKHO HMCIONIB30BaHUE
BUJICOMATEPHUANIOB), HAOIOJeHHe OO0pa3loB BEHIECTB KOJIMYECTBOM | MOJb,
UCCJIEI0BAHNE OCOOEHHOCTEN PacTBOPEHHUS BEIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JIOJIEM PAaCTBOPEHHOIO
BEIECTBA, B3aMMOJCHCTBUE BOJbI C METa/NIaMU (HATPUEM U Kajibl[ueM) (BO3MOMKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), HCCIEIOBaHUE OO0pa3loB HEOPraHUYECKHX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHHUS OKPAaCKH HWHIUKATOPOB B
pacTBopax KHUCIOT W Iesiodel, u3ydeHue B3auMmopeictusi okcuma meau (1) ¢
pacTBOpPOM CEPHOM KHUCJIOTBI, KHUCJIOT C METaUIaMH, PEAKIUi HEWTpaau3aluu,
MOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHMM, BBHITECHEHHE OJHOTO METallia JIPYTUM U3



pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANBHBIX 3aJ]1a4 10 TeMe «BaxkHenmme Ki1acchl
HEOPraHUYECKUX COCIUHEHHIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckast cucreMa XUuMHYECKUX
j1eMeHTOB JI. U. MenpaeneeBa. Ctpoenre arToMOB. XMMHUYECKAasl CBSA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBbie TOMBITKH KiIacCH(PUKAIMM XUMHYECKUX JJIEMEHTOB. [loHsaTHE O
rpynmnax CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAJIbI,
raJOreHbl, UHEPTHBIE Ia3bl). DIEMEHTBI, KOTOPbIE 00Pa3yrOT aM(POTEpHbIE OKCUIBI U
TUAPOKCHUIBI.

ITepuonnueckunt 3akoH. [lepuoanyeckas cucremMa XuMHIECKHUX di1eMeHTOB JI. 1.
MenneneeBa. KopoTkonepuongnas u anmuHHoniepuonHas ¢dopmel I[lepuoanueckoit
cucreMbl xumudeckux diemeHToB . M. Mengeneesa. Ilepuonel u rpynmsl.
PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U I'PYIIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX snep. M3otonsl. DnekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000J0Ye€K aToMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
[lepnommueckorn cucremsl JI. M. MenneneeBa. XapaKTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX DJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue l[lepumoanmyeckoro 3akoHa U lleproanueckor CUCTEMBbI XMMHYECKHUX
DIIEMEHTOB Ui pa3BUTHs Haykn W npaktuku. . M. MenneneeB — y4€Hbll u
rpaXJaHVH.

Xumuueckass cBsi3b. KoBasieHTHast (mosisipHas W HEMOJIAPHAsi)  CBS3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucneHusi. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccsl
OKHCJICHUS W BOCCTAHOBJEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIMIECTB METAJIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCHAA I[MHKAa C pPAacTBOPAMHM KHCJIOT M IIEJIIOYEH, ITPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPHI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNS).

Mesicnpeomemmnuie ceasu

Peanuzanusi MeXNpPEeIMETHBIX CBSI3€M MpU HM3YYEHUUM XUMHM B 8 Kjacce
OCYILECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MMOHSITHH,
TaK Y MOHATHM, SIBJISFOIINXCS CUCTEMHBIMU ISl OT/IEJIbHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOT'O IMKIJIA.

OO1ue ecTecTBEHHO-HAy4YHble MOHSATHUSA: HAy4yHBIH (akT, TUIOTE3a, TEOpHs,
3aKOH, AaHaluW3, CHUHTE3, KjacCUUKaIus, MEePUOJUYHOCTh, HAOIIOJCHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3nka: MaTepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MNOH, HYKIIU/I, U30TOMBI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUECKUIN 3apsiji, BEIIECTBO, TENO, OOBEM,



arperaTHOE COCTOSIHAE BEIIEeCTBA, ra3, PU3NICCKHE BEJIMUNHBI, CIUHUIBI U3MEPCHUS,
KOCMOC, IIJTaHEThI, 3BE311bI, COIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIC MOPOJIbI, MOJIC3HBIC
HCKOIIaeMbIe, TOILUINBO, BOJHBIC PECYPCHI.

9 KJIACC
BemecTBo U XMMHUYECKas] peaKUMs

ITepunonnueckuii 3akoH. [lepuonnyeckas cucreMa XUuMHUYECKUX 3JieMeHTOB [[. H.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWHU CBOWMCTB
XAMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KAJIBIUA U UX COCAUHECHUH B
COOTBETCTBHM C IOJOKEHUEM 3JIEMEHTOB B [lepnoanyeckoil cucTemMe u CTpOCHHEM
UX aTOMOB.

CtpoeHue BemiecTBa: BHUAbI XMUMHUYECKOW CBA3U. THUMBI KPUCTAUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUUIMYECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJlaccaM HEOPTaHUYECKUX
COCJIMHECHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIIECTB.

Knaccuduxanus XuMU4eCKUX peakiuid o pa3IMuHbIM MpU3HaKaM (10 YUCIy U
COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEUIECTB, MO TEIIOBOMY 3(PhEKTy, M0 U3MEHEHUIO
CTEMCHEW OKHUCICHUSI XUMHUYECKHX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO Y4YacTHUIO
KaTanu3aropa). IK30- ¥ SHJI0TEPMUUYECKUE PEaKIINHU, TS PMOXUMHUYECCKUE YPAaBHCHUSI.

[Tonsitue o ckopocTu XuUMHYECKOW peakiuu. [lonstue o0 oOpaTUMBIX U
HEOOPATUMBIX XMUMHUYECKHX peakiusX. [[oOHsSTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakuusx. [lonstue o karanuze. [loHsTHE O XUMHYECKOM paBHOBecHH. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHMHUYECKOM PEAKIUU H MOJOXKEHHE XHUMHUYECKOTO

pPaBHOBECHSI.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKkuuu. CocraBieHue ypaBHEHUM

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUM €  HCHOJB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOJUTUYECKON HUCCOLMAIMU. DJIEKTPOIUTH U HEIIEKTPOIUTHI.
Katnonbl, aHnoHbl. MexaHuW3M JUCCOLMALMM BELIECTB C Pa3JIMYHBIMU BHIAMU
xuMuueckon cBsi3u. CreneHn auccormanuu. CuiabHbIE U CI1a0ble SJIEKTPOIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS pPEaKIU MOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE WOHHbIE YypaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBAHUIl M COJIel B CBETE MPEJCTABICHUN 00 3IEKTPOIUTUUECKON TUCCOLUAIINY.
KauecTtBeHHbIe peakiinu Ha UOHBIL. [[OHSATHE O THIIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHME C MOJCIISIMU KPUCTAJUIMYECKUX PEIETOK HEOPTraHMYECKUX
BEIIECTB — METAUIOB W HeMeTauioB (rpadura M anMasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpHsl), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEaKIHUH OT
BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, UCCIIEIOBAHUE IJIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, IMpollecca AUCCOLMAIMM KHUCIOT, IMIejoued u cojell  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpUATIOB), MPOBEJIECHUE OIBITOB, WLIIOCTPUPYIOIINX
IpU3HAKU MPOTEKaHUs peakluuii HOHHOTO oOMeHa (00pa3oBaHUE OCaKa, BBIICICHHE
raza, oOpa3oBaHUE BOJbI), ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakiui (TOpeHue, peakiMu pa3ioXKEHUs, COCIUHECHHUS),
pacro3HaBaHUE HEOPTraHWUYECKUX BEUIECTB C MOMOUIBIO KAYECTBEHHBIX PEAKIUMN Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeranibl U MX coeiMHEeHUA

OOmast  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOMCTBA IMPOCTHIX
BELIECTB — IraJIOT€HOB. XUMHUYECKHE CBOICTBA HA MpUMeEpeE XJiopa (B3auMOAEHCTBUE €
METajUlaMM, HEeMeTajUlaMH, Iuenodyamu). XjopoBoaopon. ConsHas KHCIIOTAa,
XUMHUYECKHE CBOMCTBA, MOTyYEHUE, IpUMEHEeHHe. [[elicTBHe XJI0pa U XJIOPOBOJOPOAA
Ha OpraHu3M 4eJioBeKa. BaxkHelilne XJI0puibl U UX HaXOXKJECHUE B IPUPOJIE.

O6mast xapakrepuctuka siemMeHToB VIA-rpynmbl. OcoOEHHOCTH CTpoeHus
aTOMOB, XapakTepHble cTerneHu OkucieHus. CTpoeHue W (PU3MUECKHe CBOICTBa
MPOCTBHIX BEIIECTB — KUCJIOPOJIa U Cepbl. AJUIOTPOINHbIE MOIU(DHUKAIMN KACTOpOAa U
cepbl. XUMHYECKHE CBoOMcTBa cepbl. CepoBOAOpPON, CTpOeHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pu3n4ecKkre U XMMHUYECKHE CBOMCTBA (00IIMEe Kak MpefCcTaBUTENs
KJlacca KHUCIOT M crnenuduyeckue). XUMUYECKHE pEeaklMM, JIeKalllhe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a TMOJy4YeHUs CEepHOMl KHCIOThL. IlpuMmeHenue cepHoOu
kucaoTbl. ConM CepHOM KHCIOTHI, KauyeCTBEHHAs peakuus Ha Cylb(ar-uoH.
Haxoxnenue ceppl M €€ COCAMHEHUW B TMPUPOJIEC. XHUMHUYECKOE 3arpsi3HEHHUE
OKPYXaIOLEH Cpeibl COETMHEHUSMH CEPBI (KUCIOTHBIE T0XKIM, 3arps3HEHUE BO3AyXa
U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPAICHHUS.

OO6mast xapaktepucThka 3JIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHSA. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
¢dusznyueckue u XxumMuueckue cporictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
bu3nUecKkue U XMMUYECKUE CBOICTBA, Mojdy4yeHue U npuMenenue. Conu aMMOHUS,
ux (pusmyeckue U XMMHUYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHass peakius Ha
WOHBl aMMOHHUA. A30THAas KHUCJIOTa, €€ MOoJIyueHHe, (PU3NYEeCKHue U XUMHUYECKUE
cBoiicTBa (OOIME Kak TMpEeACTaBUTENS Kjacca KHUCIOT U crenududeckue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHUHEPATbHBIX yI0O0pPEHUI.
XUMHUECKOE 3arps3HEHUE OKPYXKAIoIed Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
O], 3arps3HeHHe BO3[yXa, MO4YBbl M BOoAoéMoB). Docdop, amIoTpomnHbie
moaudukanmu Gochopa, pusndeckre u xumudeckue cBoiictBa. Oxcua dochopa (V)



u ¢dochopHas kuciora, GU3MUYECKUE U XUMUYECKHE CBOWICTBA, IIOJyYEHHE.
HcnonszoBanue ¢pocdaTtoB B KaueCTBE MUHEPATbHBIX YI0OpEHUH.

OObmas xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OcOoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIE CTEIIEHU OKUCICHUS. YTIEpO/l, aUIOTPOIHbIE MOAU(PUKAIINH,
pacmpocTpaHeHue B Mpupojie, PU3NYECKHe U XUMHUYECKHE CBOWCTBA. ACOpOIus.
Kpyrosoport yraepoaa B npupoze. OKCHabI yriepoaa, ux Gu3nieckue u XUMUYECKUe
CBOICTBa, JCHCTBHE Ha JKHUBbIE OPraHU3Mbl, T[OJYYEHWE U I[PUMEHEHHE.
DKoJlorTudeckne MpoOJIeMbl, CBsi3aHHBIE C OkcuaoMm yriepona (1V), rumoresa
rJI00JIBHOTO TIOTEIUICHUS KIIMMaTa, MapHUKOBBIA 3P ¢deKT. YToiabHas KUciIoTa U e
colii, MX (PU3MYECKUEe M XHUMHUYECKHE CBOWCTBA, MOJYYEHUE M TPUMEHEHUE.
KauecTtBenHass peakuusi Ha kapOoHaT-uoHBI. Vcrnosb3oBaHHe KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO0351CTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHMYECKHUX BELIECTBaX KAaK O COEIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTWJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCJIOTA).
[TpupoiHbIE UCTOYHUKHU YIJIEBOAOPOJOB (Yrojb, IPUPOAHBIN ra3, HedTh), MPOTYKTHI
X mnepepadoTku (OEH3MH), WX pPOJb B OBITY M NpOMBINUIEHHOCTU. [loHsiTHE O©
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpaxX, OENKaX, yIrIeBOAAX — U UX POJIH B )KU3HU
yenoBeka. MarepuaibHOE €IMHCTBO OPraHMUECKUX U HEOPTaHUYECKUX COCTUHEHUI.

KpemHuuii, ero ¢Qusuyeckue W XUMHYECKHE CBOMCTBA, TOJy4YCHHE U
npumeHenue. CoeauHeHust KpeMHus B npupoze. O01mue npeacTaBieHuss 00 OKCHIEe
kpemausi (1V) u kpemHueBoil kuciore. CHIMKAThI, UX HMCMHOJb30BAaHHE B OBITY, B
MPOMBIIUICHHOCTU. BakHellne CTpOUTENbHbIE MaTepuaibl: KEpaMHKa, CTEKJIO,
IIEMEHT, O0eToH, kenme300eroH. IIpobOimemMbl  O€30MaCHOrO  HMCMOJB30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B TOBCEIHEBHOM KHU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISTHOM KHCIIOTHI,
pOBEJCHIE KaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOACHHE MPU3HAKOB UX
POTEKaHUs, ONBIThI, OTpaXKaIOIIKe PU3NIECKUE U XUMUYECKUE CBOMCTBA rajOreHOB
U UX COEAVHEHHUH (BO3MOXHO MCIOJBb30BAHUE BHIEOMATEPHAIIOB), 03HAKOMIIEHUE C
oOpasiiamMu XJIOPUJOB (TajJOTE€HUIOB), O3HAKOMJIEHHE C oOpa3laMu cepbl U €
COCIMHEHUSMH (BO3MOXXHO HCHOJB30BAHME BHUIEOMATEpUasoB), HaOJOIeHHE
mpoiiecca OOyriaWBaHWs caxapa TMOJ] JACHCTBUEM KOHIICHTPUPOBAHHOW CEpHOU
KHUCIIOThI, W3Y4YCHHE XHUMHUYECKHX CBOWCTB pPa30aBICHHOW CEPHOW KHUCIOTHI,
MPOBEICHNE KAaueCTBEHHOW peakiHH Ha cyib(paT-uOH M HAOJIOJEHUE NMpHU3HaKa e
NpPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKMMM CBOMCTBaMH a3oTa, (ochopa M ux
COEJIMHEHUN (BO3MOYKHO HMCIOJB30BaHUE BUAEOMATEPUAJIOB), 00pa3liaMu a30THBIX U
dbochopHBIX yAOOpEeHM, MONy4YeHHE, COOWpaHWe, pACIO3HABAHUE W HW3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KaUYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Qocdat-
WOH ¥ U3Y4YCHHE NMPU3HAKOB MX MPOTEKAHUs, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON
a30THOM KHUCIOTBI C MeAbI0 (BO3MOXKHO HCIIOJb30BAaHUE BUAEOMATEPUATIOB),
U3y4eHHE MOJeNeld KpHUCTAJUIMYECKUX pemeEToK anmasza, rpadura, Qymnepena,



03HAKOMJIEHHE C MPOIIECCOM aJCcOPOIIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM W YCTPOWCTBOM MPOTHBOTA3a, TOJMyYCHHE, COOMpaHWE, PACIO3HABAHHWE H
M3y4YECHUE CBOMCTB YIJIEKUCIIOIO Ta3a, MPOBEACHHUE KAYECTBCHHBIX PEAKIMN Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB MX MPOTEKAHUsI, 03HAKOMJICHHUE C
MPOAYKIMENH CUIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4
1o TeMe « BaxHenmme HeMETaIJIbl U UX COSTUHEHUSD.

MeTtajuibl 4 UX COCAMHEHMS

OO6m1ast XxapakTepUCTUKA XUMUUYECKUX 3JIEMEHTOB — METAVIOB HA OCHOBAaHUU MX
noJjioxkeHus B [lepuonnueckon cucreme xumuueckux aneMeHToB 1. M. MenneneeBa
U CTpoeHusa aToMoB. CTpoeHHE METaUIOB. MeTtajuindeckas CBA3b U METaUIMYecKas
KpUCTAUINYECKAsd PEmETKA. OJEKTPOXUMUYECKUM DA HANpSHKEHWM METaJuloB.
duznyeckne M XUMHUYECKHE CBOWCTBa MeTauioB. OOmme crnocoObl MOTy4YeHUs
MeTtauioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alllUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U WX NPUMEHEHHE B
OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounsie meTaiuipl: nojoxeHne B l[lepuoanmdeckol cucTteMe XUMHYECKUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE HMX aTOMOB, HAXOKJICHHE B NPHUPOJE.
dusznyeckue U XMMHYECKHE CBOMCTBa (Ha mpuMmepe HaTpus WU Kamus). OKCHabl H
TUJIPOKCUIBI HATPUS U Kalns. [ [puMEeHEeHME MEeIOUYHBIX METAJIIOB U UX COCTUHEHUH.

[[lenoyno3emenbHblE  METAIbl MarHdi M KalbLUMH: IOJOXKEHHE B
[Teprnonnueckoit cucreme xumudeckux 3emeHtoB . 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaxOXJeHuEe B mpupoae. OPU3NYECKUe U XUMUYECKHE CBOMCTBA MATrHUS U
KaypIus. BakHelme coeuHeHns KabIus (OKCHJI, THUIPOKCHI, coiH). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHECHHUS.

AnmroMuHul: monoxkeHue B llepmoamyeckoil cuCTEME€ XUMHUYECKHUX 3JIEMEHTOB
J. U. MenneneeBa, CTpOEHHE aTroMa, HaxoxaeHue B npupone. dusmyeckue u
XUMUYECKHE CBOMCTBA altOMHHHSA. AMQOTEpHBIE CBONWCTBA OKCHAA W THUIPOKCHIA
ATIOMUHUSL.

Keneszo: nonoxenue B [leppoanyueckon cucTteMe XMMHYECKUX 31eMeHToB [[. .
MenpeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B MpUpoe. PU3NYECKUe U XUMUUYECKUE
cBoiicTBa sxene3a. Oxcuibl, ruapokcuasl u conu xenesa (1) m xeneza (Ill), ux
COCTaB, CBOMCTBA U IIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIECHME C O0Opa3laMM METalIOB M CIUIaBOB, WX (U3WYECKUMU
CBOMCTBaMU, U3yUEHHE PE3yJIbTATOB KOPPO3UU METALIIOB (BO3MOKHO MCIIOJIb30BAHHE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJEHCTBHUS OKCHUJIa KaJlbIlMg U HATPUS C
BOJIOM (BO3MOXKHO HCIOJIb30BAaHHE BUJIEOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB
XKECTKOM BOJIBI, IpOLIECCa TOPEHUS KeJe3a B KUCIOPoJie (BO3ZMOXKHO UCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), TMPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEAKIUA Ha HWOHBI:
MarHus, Kajblus, amroMuHus, uHka, skeiesa () u xemesa (M), memu (1),
HaOJIFOICHUE W OTIMCAHUE TIPOIIECCOB OKPAITMBAHMS TUIAMEHU MOHAMU HATPHS, KaJns



U Kaublus (BO3MOXKHO HCIIOJB30BaHHME BHUAEOMATEPUATIOB), HCCIIEOBAaHUE

aM(OTEPHBIX CBOWCTB THAPOKCHIA QIIOMUHUS W THAPOKCHIA ITMHKA, pEIICHUE

HKCIIEPUMEHTAIBLHBIX 33J1a4 10 TeMe «BaykHelIne MeTaTbl ¥ X COCTUHCHHUSI .
XuMHUSA U OKPY/KAKIIAs cpeaa

BemectBa u Marepuaibl B TOBCEIHEBHOW >KM3HU uYeinoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHYECKUX peakiuii B ObiTy. IlepBas momoris mpu
XUMUYECKUX 0YKOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYyXKalomeh cpeasl (mpenaenbHas TOMyCTUMAast
KOHLIeHTpalus BeiecTs, naitee — [IJIK). Ponp xumuu B pemieHUM 3KOJIOTHYECKUX
poOJieM.

Xumuueckuii IKCnepumMenm:

U3ydeHrne 00pasloB MaTepHualoB (CTEKJIO, CIJIaBhl METaUIOB, IMOJUMEpPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanuss MeXnpeIMETHBIX CBs3€ TpH M3YYeHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS] Yepe3 MUCITOIh30BAHNE KaK OOIHNX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK ¥ TIOHATHH, SBISTFOITUXCSI CACTEMHBIMH JIJIST OT/ICIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAyUYHbIE TOHATHUS: Hay4YHbIA (aKkT, THIOTE3a, 3aKOH,
TEOpWs, aHalW3, CHUHTE3, KIacCHPUKaUs, TMEPUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPECHHE, MOJICTTh, SIBIICHUE, TAPHUKOBBINA dPQeKT,
TEXHOJIOTHSI, MaTePHAJIBI.

®duzrka: MaTtepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIbI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, ITPOBOTHUKH,
MIOJTYIIPOBOTHUKH, AUAJIEKTPUKH, (DOTOJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHAE BEIIECTBA, a3, PacTBOP, PaCTBOPUMOCTH, KPHUCTATMYECKAs pEmETKa,
CIUTaBbI, (PU3MUECKHUE BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO,
IUIaHEeTHI, 3BE361, COTHIIE.

buonorus: ¢otocunTes, npixanwe, Owocdepa, sKocHCTEMa, MHHEpPATLHBIC
yIOOPECHHS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmochepa, ruapocdepa, MUHEpaAIbI, TOPHBIE TOPObI, MOJE3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS NIPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B Xo0jA€ OOydeHHs XHMHHM B EIUHCTBE Y4eOHOU U
BOCIIUTATEILHON JIEATEIbBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH ¥ JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, TMPUHSTHIMU B
oOlIecTBe TMpaBWIaMHd M HOpPMaMU TIOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALNHI 00yUYarOIIHUXCS.

JInynoCTHBIE pe3yJIbTaThI OTPAKAKOT TOTOBHOCTh oOyJaronmxcs
PYKOBOJICTBOBaTbCSI ~ CUCTEMOW  TMO3UTHUBHBIX  I[IEHHOCTHBIX  OpPUEHTALMH U
pacIIMpEeHne OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOILIEHMSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HACJIEJIUI0, TOHMMAaHUS 3HAYCHUS XUMUYECKOM HAyKu B IKU3HU
COBPEMEHHOr0 O0IIECTBa, CIOCOOHOCTH BJIAAETh JOCTOBEpHOW HHQOpMaIued o
MEPENOBbIX JOCTHXKCHUSX M OTKPBITHUSX MHPOBOM U OTEYECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MPEACTAaBICHUS] O COLMAIBHBIX HOpPMaxX U MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKON M APYTHX BHAAX JCATEIHHOCTH,
TOTOBHOCTM K Pa3HOOOpPAa3HOW COBMECTHOM JIESITEIILHOCTH TIPU  BBIMOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ1a4, BBIMOJHEHUH XUMHUYECKHX JKCICPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHUIO U B3aWMOIIOMOIIN
B MpoIiecce 3TON yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBENICHUE U
MOCTYNKH CBOMX TOBapHIIEH C MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCJIEACTBAMN MTOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE MPEACTABICHUSA O BELIECTBE M XHWMHUYECKOM pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUA HAyKH M COCTABJIAIOLIME
OCHOBY JUIsl TIOHMMaHUSl CYIIHOCTH HAay4YHOW KapTHHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHA MPUPOIBI, B3aHUMOCBA3SAX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIlPABJICHHbIC HAa IOJIYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIE ISl OOBSICHEHUS HAOII0IaeMbIX IPOIECCOB W SIBJICHUM,
MO3HABATENIbHOM, MH(GOPMAIIMOHHOW W YHUTATENbCKOM KYyJIbTYpbl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOSITEJIbHOM paboThl ¢ y4yeOHBIMHU TEKCTaMH, CIPABOYHOMU
JUTEPATYpPOH, JOCTYIMHBIMA TEXHUYECKUMH CPEICTBaMH  WHGOPMAIIMOHHBIX
TEXHOJIOTUH;



UHTEpEC K OOYYEHMI0 U [03HAHMIO, JIIOOO3HATENbHOCTh, T'OTOBHOCTH MU
CIOCOOHOCTH K caMOO0Opa30BaHMIO, IPOSKTHOM M MCCIIEI0BATEIBCKOM AEITETFHOCTH,
K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS 00y4YE€HHUS B JaJIbHEUIIEM;

4) ¢popMUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HaHUE LIEHHOCTHU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO,
YCTAaHOBKHA Ha 370pOBbI 00pa3 JKW3HU, OCO3HAHHME IOCIEACTBUNA W HENPUATHE
BpEAHBIX  NpUBbIYEK  (YNOTpPEOJSIEHHS  aJIKOroJil, HAPKOTHUKOB,  KYpPEHHS),
HEOOXOJMMOCTH  COONIOJEHUS] TMpaBWJI  O€30MacHOCTHM TMpH  OOpallleHuu ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIBHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil U TpyAa pazIMyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTam TPYJIOBOM JE€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
IPUMEHEHUS PEIMETHBIX 3HAHUN MO0 XUMUU, OCO3HAHHBIN BBIOOpP MHIMBUIYaJbHOU
TPACKTOPUHM TNPOAOKEHUS 00pa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEHIHOMN
po(EeCCUOHATIBHON EATEIbHOCTH U Pa3BUTUA HEOOXOIMMBIX YMEHUMN, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU 1IeJIecO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHHUKY >KU3HU
Ha 3emjie, OCHOBE €€ CyYIIECTBOBAHMS, NOHUMAHUE LIEHHOCTU 3J0pOBOTO U
Oe3zomacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
Gu3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME II€EHHOCTH COOJIOJEHUS
npaBul OE30MACHOTO MOBEIEHUS TPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMS, IMOJIYy4YaeMble MPU M3YYEHUM XUMUHU, IJIs
peleHns 3a1a4, CBA3AHHBIX C OKPYKAOLIEH MPUPOIHOW CPENOH, I MOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpbl, OCO3HAHUS  TIJO0AJIBHOrO  XapakTepa
HKOJIOTUYECKUX TMPOOJeM M MyTel HX pEeUIeHHs] MOCPEICTBOM METOAO0B XHUMHH,
HKOJIOTMYECKOTO MBIILIEHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHOMN IIPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATDI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBIE  JUIS
(dbopMUpOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOPHsl, MPHUHIIHUII,
runore3a, (akT, CcUCTEeMa, MPOIECC, OKCIEPUMEHT U Jpyroe.), KOTOpbIE
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAyUYHBIX Y4E€OHBIX MpeAMETax U IO3BOJSIOT Ha
OCHOBE 3HAHMUH W3 3TUX HpeaAMETOB (OPMUPOBATH MPEACTABICHUE O ILEJIOCTHON
HAay4YHOM KapTHHE MUpPa, U YHUBEpCAJIbHbIE y4ueOHbIE NEHCTBUS (MO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIC, PETYJISATUBHBIE), KOTOpble oOecneynBaroT (HOpPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IUIAHHPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOMN
NESTEIBHOCTH.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble Jjornueckue 1eicTBUA:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUSI TMPU OCBOCHUHU
3HAHUW: PACKPHIBATh CMBICT XHUMHUYECKUX TMOHSTUH (BBIACISATh UX XapaKTEPHBIC
MPU3HAKH, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMH TMOHSTHUSMH), MCIOIH30BAThH
MOHATHUS I OOBSICHEHUS OTICIbHBIX (PAKTOB U SIBIICHUH, BHIOMpATh OCHOBAHUS U
KpUTEPUH IS KIaCCU(UKAIIMN XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKITui,
YCTaHABJIMBATh MPUYUHHO-CJICJICTBEHHBIE CBA3M MEXKAY OOBEKTaMH H3yUYCHMUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, NIEIyKTHUBHBIC, MO aHAJIOTUH),
JI€TIaTh BBIBOJIBI M 3AKIIOYCHHS;

yMEHUE TPUMEHATh B TMPOIECCe TMO3HAHMUS TOHATUS (NIpEAMETHBIE W
METaNnpeIMETHBIC), CUMBOJUYECKUE (3HAKOBBIC) MOJIEIHU, WCIOJIb3YyEeMbIE€ B XHUMUH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHHU MOJICTbHbIC MPEICTaBICHUS —
XUMUYECKUN 3HAaK (CMMBOJI OJJIEeMEHTa), XUMHuYeckas QopMylia U ypaBHEHHUE
XUMHUYECKON peakiud — MpHU PEIIeHUU Y4eOHO-IIO3HABATENbHBIX 3a/lady, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISABIATH W XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKIIUH,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH,  IPUYMHHO-CIEJICTBEHHBIE  CBS3U U
MIPOTUBOPEYHS B U3y4aeMbIX MTPOILIECCAX U SIBJIICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTaBJIECHHBIE BOMPOCHl B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI JJisi (POPMUPOBAHUS THUIIOTE3bI 1O MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;

NpUOOpPETEeHNE OIbITa MO IUIAHUPOBAHUIO, OPTaHM3AIMU W TPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJIOM  IpoIliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBO/IbI TI0 pe3yJibTaTaM MPOBEAEHHOTO ONbITa, UCCIIEIOBaHUs, COCTABIATh OTYET O
poJieIaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpaTh, AaHAIM3UPOBATH W HWHTEPHPETUPOBATH HUHQPOPMAIIUIO
Pa3IMYHBIX BUAOB U (OPM MPEICTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIONYJISIpHAS IUTEpaTypa XUMHUUYECKOTO COJep KaHusl, CIIPAaBOYHBIC TTOCOOUSI,
pecypcbl IHTEepHETa), KPUTUYECKH OIIEHUBAaTh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
uH(dOpMAIHIO;

YyMEHHUE MPUMEHATh PA3IUYHbIE METOJbI U 3alpoChl MPU TOUCKE U OTOOpE
uHQOpMAIUU W COOTBETCTBYIOUIUX JAaHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUSA
y4eOHBbIX M TMO3HABATEIbHBIX 3aJlay ONPEAETIEHHOr0 THUIA, MPUOOpPETEHUE OMbITa B
0o0JaCTH  MCMOJB30BaHMS ~ MH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOM AKTUBHOTO HMCIOJb30BaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOATENbHO BBIOUPATh ONTHUMANbHYIO (DOpMY Tpe/cTaBlieHUs MHGOpMAIUU U
WUIKOCTPUPOBATh  pEIIAEMbl€ 3a/ladd  HECJIOXKHBIMA CXEMaMH, JHarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMU;



YyMEHUE HCIOJIb30BaTh M  aHaM3UpOBAaTh B Ipoliecce ydyeOHOU W
UCCIIEIOBATENLCKON JACSITENbHOCTH WH(OPMALMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEIBCKOT0 X0O35MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOIHON CPELBI.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

YMEHUS 3aJlaBaTh BOMPOCHI (B X0J€ Auayiora U (M) TUCKYCCHUHU) TIO CYIIECTBY
oOcykgaemMoli  TeMmbl, (OPMYJIHUPOBATb CBOM TNPEUIOKECHHUS  OTHOCHUTEIHHO
BBITIOJIHEHNS IPEIIOKEHHOM 3a/1a4u;

YMEHHSI IPEACTABIATD ITOJyYEHHBIE PE3YyJIbTATHI I03HABATENBHOMN AESTEIbHOCTH
B YCTHBIX U MUCBMEHHBIX TEKCTAX; JEJIATh IMPE3CHTAIUIO PE3YJIbTAaTOB BBINOJHCHHUS
XUMHUYECKOTO JKCIIEpUMEHTa (JIabOpaTOpPHOTO OMbITa, J1abOpaTOpHOM pabOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yYEOHOTO MPOEKTA);

yMEHUsI Yy4eOHOrOo COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
II03HABATEJIbHOU U UCCIIEI0OBATEIbCKON JIESITEIbHOCTU IIPU PELICHUM BO3HUKAIOIINX
npo0jeM Ha OCHOBe Yyuéra OOIMX MHTEPECOB U COTJIACOBAHUS IMO3UIIMNA
(oOcyxeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE€ HITYPMbI», KOOPJAUHAIINS COBMECTHBIX
JNEUCTBUM, OMpPEICIICHUE KPUTEPUEB IO OLICHKE KayecTBa BBHIMOJHEHHOW pabOThI U
Apyrue).

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

YMEHHE CaMOCTOSITEJIbHO OIPENENsITh LEJIU JESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJMPOBaTH U NPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
NesATEeIbHOCTb, BbIOMpaTh HambOojee 3(PPEeKTUBHBIE CHOCOOBI PEIICHUS YYEOHBIX U
ITO3HABATENBbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJIATh WJIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JEUCTBUM MPU  BBIIOJHECHUM 33aJaHUA C  y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHMN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJIbTaTa 3asBICHHOM LEIU, YMEHHE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOCHHIO  00S3aTEILHOTO
CONlep KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOi paboyeit mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYyYaloOIIMMKCS HAay4YHbIE€ 3HAHHUS, YMEHUS U CIOCOOBI
NeUCTBUH, crieupuIecKue sl MPEeIMETHON 00JacTh « XUMUS», BUJbI ICSITEILHOCTH
MO0 TIOJYYCHWIO HOBOTO 3HAHHS, €ro WHTEPHpETaluy, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyaITUsIX.

K koHiy o0yuyeHusi B 8 kjacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHYECKUX TOHSATUW: AaTOM, MOJIEKYJIa,
XUMHUYECKUN 3IEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECHh (OJHOPOIHAS
U HEOJHOPOJIHAsI), BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAsl U MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MaccoBas JOJISI XUMHUYECKOIrO
AJIEeMEHTa B COEIMHEHUHU, MOJSIPHBIA O0BEM, OKCHUJ, KHUCIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPULIATEIBHOCTD, CTEIICHb OKHCJICHUS, XUMHUYECKasi  peakuus,



KJaccu(ukanusi peakiuil: peakuuu COEAUHEHUs, PeakUUH Pa3NIoKEeHHs, peaKiuu
3aMEIIECHUs], peaKIuu OOMEHa, 3K30- M DJHIOTEPMHYECKHE pPEaKLUWH, TEII0BOU
abdexT peaknuu, SIAPO aToMa, SIACKTPOHHBIA CIIOM aToMa, aTOMHAas OpOWTAIIb,
paguyc aToMa, XMMHYECKas CBSI3b, HOJIIPHAS W HEMOJSpPHAs KOBAJEHTHAs CBA3b,
WOHHAs CBsI3b, HOH, KATHOH, aHMOH, PACTBOP, MaccoBasi J10Jis BellecTBa (IIpOLeHTHAs
KOHLIEHTpAalLusl) B pacTBOPE;

e WUUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHSATUNA U MPUMEHSThH
9TU TIOHATHUSI PU ONKUCAHUU BEILIECTB U UX MPEBPAILICHUI;

e ICTIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JJIsI COCTaBJiIeHUsSI (JOpMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

e ONIPE/CNIATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OHMHAPHBIX COEAMHEHUSX,
CTENEHb OKHCJEHUS JJIEMEHTOB B OWHApPHBIX COEAMHEHMSX, NPUHAIIEKHOCTD
BEIIIECTB K OMpPEACIEHHOMY KJIACCy COCIMHEHHM 1o (opmysaMm, BHJI XUMHYECKOU
CBSI3M (KOBAJICHTHAs] U MIOHHAS) B HEOPTaHUYECKUX COCIUHECHUSIX;

epackpbiBaTh cmbich llepuommueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MTOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT MX NOJIOXKEeHHs B llepumonnueckon cucreme, 3aKOHOB COXPaHEHUs
MAaCChl BEIIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YYEHHs, 3aKOHa
ABorazapo;

¢ ONIMCHIBATh U XapaKTepHu30BaTh TabiuuHyto (opmy [leproanueckoil cuctemsl
XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSATUS «TJaBHas noArpynna (A-rpymnma)» u
«moboyHass noarpynna (b-rpynma)», Manble W OOJIBIIME MEPUOIbl, COOTHOCUTH
0003HaueHus1, KOTOpbie UMEIOTCs B Tabimuie «lleproguyeckas cuctemMma XUMUYECKHUX
aneMeHToB JI. . MenaeneeBay ¢ 4ACIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUSI aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB W 3apsl sapa, OOIIee YHUCIO BJIEKTPOHOB U
pacnpeiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJTaCCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTABY YYaCTBYIOUIMX B pEaKIMM BEIIECTB, IO
TeroBoMy G (DeEKTy);

e XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pa3NM4YHBIX  KJIAacCOB, IIOATBEpPXKIas OMNHCAHWE NPUMEpPAMHU  MOJIEKYJSIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINM;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX Kady€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX IPEBpPAIICHUN B Pa3IMYHBIX
YCIOBUSIX;

 BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYKO MAacChl BELIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa M0 (popMysie COeTUHEHHSI, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOAMUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKIIUY;

e IPUMEHATh OCHOBHBIC ONEPAIIMU MBICIUTEIBHON JEATEIbBHOCTH — aHalu3 U
CUHTE3, CpaBHEHHUE, 000OIIEHUE, CHCTeMaTH3allnI0, KJacCU(PUKAILMIO, BbISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JJISI U3YUYEHUSI CBOMCTB BEILIECTB U XUMHUYECKUX



peaKkinii, eCTeCTBEHHO-HAyYHbIE METOJIbl TMO3HAHUA — HAONIIOJICHUE, U3MEpEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

e CJIEIOBATh MpAaBHJIaM MOJIb30BAaHUS XMMHYECKOW MOCYIOM U J1abOpaTOpHBIM
o0OpyZl0OBaHUEM, a TaKKe MpaBuUiiaM OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMA 110  BBIMIOJIHEHUIO JTAOOPATOPHBIX XHMHUYECKHX OIBITOB  TIO
MOJIYYCHUIO W COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIEHM PacTBOPEHHOIO
BCILIECTBA, IUIAHUPOBaTh W  NPOBOJUTH XHUMHYECKHE  OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOUYEH M KHUCIOT C MOMOIIBIO MHAUKATOPOB (JaKMYyC,
dbeHondTaneuH, METHWIOPAHXK U APyTrue).

K kxoHy 00yuyeHus B 9 Kjacce npeaMeTHbIE Pe3yNbTaThl HA OA30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHN: XUMHUYECKUN 3JIEMEHT,
aToM, MOJIEKYyJla, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, JIEKTPOOTPUIATEIBbHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasl peakiys,
XUMHYECKasl CBsI3b, TEIJIOBOM A(PdEeKT peakiuu, MoJib, MOJISIPHBIN 00BEM, pacTBOp,
AIEKTPOIUTHI, HEANEKTPOIUTHIL, FNEKTPOIUTHUECKAS TUCCOIMAIINS, PEAKI[UU HOHHOTO
oOMEHa, KaTaJu3aTop, XMMHYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE
peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE peakuuu, OKHUCIIUTEIb,
BOCCTAHOBUTENb, OKHCIEHHWE M BOCCTAHOBJIEHHUE, AJUIOTPOMNHs, aM(pPOTEpHOCTD,
XUMHUYECKasi CBSA3b (KOBAJIGHTHAs, HWOHHAs, MeETaJUIMYecKas), KpUCTaJTndecKas
peméTKa, KOppo3usi METAIIOB, CIUIABbI, CKOPOCTh XUMHUUYECKOW PEAKIUH, MPEAEIbHO
nomnyctumas koHrenrpanus [1JIK BemecTsa;

e WIUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSThH
9TU TIOHSATHUSI IPU OTIMUCAHUU BEILIECTB U UX MPEBPAIICHUII;

¢ HCMOJB30BATh XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBJICHUS (POPMYJI BEILIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e ONIPEJICTSATh BAJECHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIaCCY COEIMHEHUH 1Mo (popMynam, BUI XMMUYECKONU CBs3U (KOBaJICHTHAs, MOHHAs,
METaJIJTUYeCcKasi) B HEOPraHWYECKUX COCJAMHEHUSAX, 3apsij HOHA IO XUMHUYECKOM
dbopmyIie, xapakTep cpebl B BOJHBIX PaCTBOPAaX HEOPTAaHUYECKUX COCAMHEHUH, TUIT
KPUCTALTMYECKON PEIIETKU KOHKPETHOTO BEIECTBA;

epackpeiBaTh cmbichn Ilepumommueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAaHUE: OMHUCHIBATH WU XapaKTEpU30BaTh TAOIHYHYIO
dbopmy Ilepuoamueckoil CHUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pas3iinyaTh MOHSATHUSA
«rnaBHasi moArpynna (A-rpynmna)» u «nobdounas noarpymnmna (b-rpynna)», mMansie u
00JbIIINE TEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B MIEPHOINYECKON
Ta0NuIle, C YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHUX
AJIIEMEHTOB (COCTaB M 3aps[ aJipa, oOlIee YUCIO PJIEKTPOHOB U paclpeeieHUe ux 1o
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB



AJIEMEHTOB M UX COEIMHEHUH B MpeliesiaX MaJIbIX MMEePUOJ0B U TJIABHBIX MOATPYIII C
Y4ETOM CTPOECHUSA UX aTOMOB;

e KJTaCCU(UIIUPOBATh XUMHUYECKHAE DJEMEHTHI, HEOPTraHWYECKHE BEICCTRA,
XUMHUYECKUE PeaklMu (10 YUCIY U COCTaBY YYACTBYIONIMX B PEaKlMU BEIIECTB, IO
TerIoBoMy 3G (DEKTy, 0 UBMEHEHHIO CTENICHEH OKUCIICHHUS XUMUUECKUX 3JIEMEHTOB);

e XapaKTEePU30BaTh (OMHUCHIBATh) OOMIME © CHCHUPUICCKAEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPKAas OMNHCAHUE MPUMEpPaMU
MOJICKYJIIPHBIX U HOHHBIX YPABHEHHUHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKITU;

e COCTaBJISATh YPABHEHHUSI AJICKTPOIUTUUECKON AUCCOLUALINU KUCIIOT, 1IEJIoueh U
COJICH, MOJHBIC U COKpAlIEHHbIC YPaBHEHUS PEAKIMHd MOHHOTO OOMEHa, ypaBHEHUS
peakiui, TMOJATBEPXKIAIOIIMX CYIIECTBOBAHME TI'E€HETHUYECKON CBSI3M  MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

e PACKpbIBaTh  CYIIHOCTh  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEJICTBOM COCTABJICHHUSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIUi;

e IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHANA B PA3IMYHBIX YCIOBUSX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JTOJIF0 XMMHUYECKOTO AJIeMeHTa 1o GopMyJie COeIMHEHUSI, MAaCCOBYIO JIOJTIO
BEII[ECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKINN;

e COOJIIO/IaTh TIpaBUJIA TOJB30BAHUS XMUMHUYECKOW MOCYJ0N W J1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe MpaBuja oOpalleHus C BEIIeCTBaMU B COOTBETCTBHUH C
WHCTPYKIIUSIMA  TI0  BBITIOJIHCHHIO J1a0OPaTOPHBIX XUMHUYECKHX OIBITOB  II0
MOJIYYCHHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a);

 POBOJNTH PEAKIIMU, TOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOpUI-, OpOMHI-, MOAUA-, KapOOoHaT-,
docdar-, cunmukar-, cyiabhar-, TUIPOKCHUA-HOHBI, KATHOHBI aMMOHHS W HWOHBI
M3YYCHHBIX METAJVIOB, MPHUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEILIECTB;

o MPUMEHSTh OCHOBHBIC OTIEPAIMHA MBICIUTEIBLHON MEATETLHOCTH — aHAIU3 |
CHUHTE3, CpaBHEHHUE, OO0O00IIeHUE, CHUCTEMATU3aIlMI0, BBISBICHUE MPUYUHHO-
CJICIICTBCHHBIX CBSI3CH — JIJI1 M3YYCHHS CBOWCTB BEIIECTB MU XMMHYECCKUX PEAKIIHA,
€CTECTBEHHO-HAYYHBIE  METOJbI  MO3HaHUS —  HAONIONEHHWE, W3MEpEHHE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoaudecTBO 4acoB

Ne HaumeHnoBanue pa3jgejoB U TeM MPOrpaMMbI K I I1eKTPOHHbIE (LHPPOBHIE)
n/n pa porp Bcero OHTPOJILHLIC pakTiriecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMusi — BakHas 0O0JIaCTh ECTCCTBO3HAHHS H bubmuorexa [JOK
1.1 . 5 2 ]
MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
1.2 BemectBa 1 xumMuueckue peakiuu 16 1 https://m.edsoo.ru/7f41837¢
Uroro no pazneny 21
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 1 https://m.edsoo.ru/7f41837¢
bubnuoreka [{OK
2.2 Bonopon.Ilonsitue o Kucinorax u comusx 8 1 https://m.edsoo.ru/7f41837¢
bu6nunorexa LIOK
2.3 Boga. PactBopsl. [lonsiTHe 00 OCHOBaHUSIX 5 1 1 https://m.edsoo.ru/7f41837¢
N bubmnoreka IIOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSTUHEHUN 12 1 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 31

Pazpnen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /[, U. MengeneeBa. CTpoeHne aToMOB. XMMHYECKas

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€akuumn

[Iepnoanueckuit 3axoH u [lepnoanueckas cucrema
3.1 xuMmu4deckux sinementoB J[. 1. Menpeneena.
Crpoenune aToma

Xumudeckas cBsa3b. OKUCIUTENLHO-
BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.2

Hroro no pazneny
PesepBHOE Bpemst
OBLIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME

16

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
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9 KUIIACC

KoanuecTBo yacoB

DyiekTpOoHHBIE (U (POBBIE)

Ne n/m HaunmeHoBaHue pa3aejioB U TeM NPOrPaMMBbI
Bcero Koutposabnsbie IIpakTHyeckue o0pa3soBaTe/ibHbIEe PECYPChI
padoThI padoThI
Paznea 1. BemecTBo M XMMHUYeCKHE PeaKIUM
11 [loBTOpenne m yrimyOieHne 3HaHWII OCHOBHBIX Pa3zeiioB 6 1 bubmmorexa [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PeaKLIni 4 _BH6HHOTeKa [OK
https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAs AUCCOUMalusl. XUMHUUYECKHE PEAKIUU 8 1 1 bubmmorexa [IOK
B PacTBOpax https://m.edso0.ru/7f41a636
Hroro o pasneny 18
Paspes 2. Hemera/iibl M MX cOeJMHEHUSI
21 OOmast XapakTepuCTHKa XUMHUYECKHX dieMeHToB VIIA- 4 1 bubmmorexa [IOK
rpymnsl. [anoreHs https://m.edso00.ru/7f41a636
29 Obmas XapakTePUCTHKA XMMUYCCKUX SJICMCHTOB VIA- 6 bubmmorexa [IOK
rpynmnbl. Cepa u €€ coeJMHeHUS https://m.edsoo.ru/7f41a636
23 OOmast XapakTepUCTHKA XHMHYECKHX JIIeMeHTOB VA- 7 1 bubmmorexa [IOK
rpynnsl. A30T, pocdop 1 UX COSTMHCHUS https://m.edsoo.ru/7f41a636
24 OOmias XapakTepUCTHKA XMUMHYECKUX 3yieMeHToB |VA- 9 1 2 Bubnuoreka [IOK
rpynnbl. YTIepo/l U KPEMHHUH U UX COSTUHEHHS https://m.edsoo.ru/7f41a636
Hroro mo paznemy 26
Paspes 3. MeTa/ulbl M X COCAMHEHUSA
N bubnmorexa [IOK
3.1 | Obmpe croficrsa MeTaIoR 4 https://m.edsoo.ru/L7[f41a636
3.2 Baxneiimme MeTamibl 1 UX COeTUHEHHS 17 1 2 hitps E/P:S_gggggﬁiﬁalfa&e
Hroro no paznemy 21
Pasnes 4. Xumus u okpy:kaomas cpeaa
4.1 BenecTBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 _BH6HHOTeKa HOK
https://m.edso0.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpems 0
OBILIEE KOJIUYECTBO YACOB 11O TIPOI'PAMME 68 4 7
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA
 Xumus, 8 xmacc/ labpuenssn O.C., OctpoymoB W.I'., CmankoB C.A.,
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemenne»
 Xumus, 9 xnacc/ T'abpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenne

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA
- YueOnuk. 8, 9 xnaccel. ABropsl: Kysuenosa H.E., Tutosa .M., I'apa H.H.
- PaGouas tetpansb. 8, 9 knaccel. ABTopsl: ['apa H.H., AxmeroB M.A.
- Tetpanp nns npakTuueckux padort. 8, 9 kmaccel. ABTopsl: ['apa H.H., 3yea
M.B.
- 3agaunuk no xumuu. 8, 9 knaccel. ABTopsl: Ky3nenosa H.E., JleBkun A.H.
- Meroaudeckoe nocodue. 8, 9 knaccel. ABTOphl: AxmMeToB M.A., T'apa H.H.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickas aaekTpoHHas 1IKoJja. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru
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