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HOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OOIIETr0 00pa3oBaHMs COCTABJIEHA Ha OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM NIPOrpaMMbl OCHOBHOTO
obmero o6pazoBanus, npenctaBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBE (helepaybHOM
pa0oueil mporpaMmbl BOCIHMTaHUS M € Y4ETOM KOHLENLIMH IpPEnojaBaHHs y4eOHOro mnpeamMera
«Xumus» B 00pazoBaTenbHbIX oprann3zanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuM [a€T NpeAcCTaBIEHUE O LensdX, oOmel crpaterun oOy4yeHHs,
BOCIIUTAHHUSI M PAa3BUTHUSA OOYYAIOUIMXCSA CPEICTBAMH Y4YeOHOrO NpPEAMETa, yCTAaHABIUBACT
o0s13aTeNIbHOE NPEeIMETHOE COZAEp)KaHue, MpeAyCcMaTpUBaeT paclpellelleHue ero Mo Kjiaccam U
CTPYKTYpUPOBAHHUE 10 pa3jielaM U TeMaM IIPOrpaMMBbl 10 XUMHH, OIPEENISAET KOJIUUYECTBEHHBIE U
KAUeCTBEHHBIE XapAKTEPUCTUKU COAEPIKAHMS, PEKOMEHAYEMYIO IOCIEN0BATEIbHOCTh U3y4CHUS
XMUMUU C Y4ETOM MEXIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JOrMKH y4yeOHOTro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUaIOIIMUXCsl, ONPEeseT BO3MOXKHOCTH IIpeAMETa [yl pean3aliu
TpeOOBaHUI K pe3ylIbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEeNbHOW MpPOTpaMMbl HAa YpPOBHE
OCHOBHOI0 00IIero odpa3oBaHus, a Takxke TpeOOBaHUM K pe3yiabTaraM OOYy4YeHHs XMMUHU Ha
YpOBHE IieJiell M3y4eHUsl MPEeJMETa U OCHOBHBIX BUJOB y4€OHO-IIO3HABATEIbHON JEATEIbHOCTU
00y4aroIerocs o OCBOCHUIO y4eOHOr0 COJePKAHMUS.

3HaHWE XUMHH CIY)KAT OCHOBOH IUIsl OPMUPOBAaHUSI MHUPOBO33PEHHs 00yUaromIerocs, ero
IPEJCTAaBICHUN O MaTepUaIbHOM €AMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (GOPMHUpPYEMbIE XUMUEH
IIPEJICTAaBICHMS O B3aMMOIIPEBPALLEHUSIX SHEPTUU U 00 3BOJIOLMH BEIIECTB B MPHUPOAE, O MYTIX
pemieHust rI00aNbHBIX MPOOJIEM  yCTOMYMBOIO  pa3BUTHsL UYEIOBEYECTBA —  CHIPHEBOH,
SHEPreTUUECKOH, MUILEBOM U AKOJIOrMYECKO 0€3011acCHOCTH, POOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3aliii BO3MOXHOCTEH JIsi CaMOPa3BUTHUS U (POPMHUPOBAHUS KYJIbTYpHI
JMYHOCTH, €€ 001el 1 (QyHKIIMOHATIBHOW I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaroImmxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  Y4eOHOM  JIeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B IIOBCEJHEBHOM JKM3HM, TaK U B
po¢ecCHOHATILHOMN 1eATeIbHOCTH;

3HAKOMHUT CO CHEUM(PUKON HAYyYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs1J1a Ha €IMHCTBO NMPHUPOJIBI U YEJIOBEKa, SBJISIETCS OTBETCTBEHHBIM 3TalloM B ()OPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0y4arOIINXCS,;

CIOCOOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHUAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE O0O0pa3oBaHUE
00y4aroIuxcs.

JlanHble HampaBlieHUsT B OOyYE€HUM XMMHHM OOECIEeYMBAIOTCA CleUU(PUKON copepix aHus
y4eOHOTro mpeaMeTa, KOTOPBIN SBIISETCS MeIarornyecky aaanTUPOBAaHHBIM OTpakeHHEeM 0a30BOM
HayKH XMMUHU Ha OINpe/ieIEHHOM JTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroIMMUCS CUCTEMbI NEPBOHAYAIbHBIX MOHATUN XMMHHU, OCHOB HEOPraHMYECKON XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa conep:kaHus IpPOrpaMMbl MO XUMHH c(HOpMHUpPOBaHa HAa OCHOBE CHUCTEMHOTO
noaxona kK e€ m3ydeHuro. ConepikaHue CKIAABIBAETCS U3 CHCTEMBl MOHATUH O XHMHUYECKOM
JJIEMEHTE M BELIECTBE M CHCTEMbl IOHATUH O XHUMHUYecKoW peakiuu. O0e 3TH cHUCTEMBI
CTPYKTYpHO OpraHM30BaHbl IO NPHUHLHUILY IIOCJIEI0BATEIbHOIO Pa3BUTHUA 3HAHWNW Ha OCHOBE
TEOPETUYECKUX MPEICTaBICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIAPHOTO YYECHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YCHHSI O CTPOCHHH aTOMa U XMMHYECKOH CBSI3U;

— MPEICTaBICHUH 00 JIEKTPOIIUTUUECKOM JUCCOIMALMY BELIECTB B PaCTBOpAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKH TMOJYYCHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJICIOBATEIBHO OT OJIHOTO YPOBHS K JIPYTrOMY, BBITIOTHSIS
(GYHKIIUU OOBSICHEHHUS U TIPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHIECKOTO
MPUMEHEHHS U TIOTYYCHUS H3y4aeMbIX BEIECTB.

OcBoeHHE TPOrpaMMbl O XHUMHH CIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XUMHAYECKOH COCTaBJISIONICH HAaydyHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW NpPUPOIbI,
[IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHMIO U METOJaM IMO3HaHUS B Hayke. M3ydueHne Xumuu
MPOUCXOUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yYCHHBIX y4eOHBIX MpeaMeToB: «OKpYKatONIHid
Mup», «buonorus. 5-7 knacces» u «®dusuka. 7 Kiaacey.

[Tpu M3ydyeHHH XUMUHM TPOUCXOIUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHYECKOW HAYKU Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUYECKOM IEATETHHOCTH YEJIOBEKA M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJIBTYphL. 3ajaya y4eOHOro NpeaMera COCTOUT B (hOpMHUPOBaHUM
CUCTEMBl XMMHYCCKUX 3HAHUH — BaXXHEHINIUX (PAKTOB, MOHSATUH, 3aKOHOB M TEOPETUYCCKHUX
MOJIOKCHHUH, JIOCTYITHBIX OOOOIIEHUI MHPOBO33PCHYECKOTO XapakTepa, s3blka HayKH, B
MPUOOIICHNN K HAYYHBIM METOJIaM TTO3HAHMS TIPU U3YYECHUU BEIISCTB U XMMHUYECKUX PEAKIUH, B
GOpMHpPOBAaHMM W Pa3BUTUHM IIO3HABATCIbHBIX YMEHMW W HMX NPUMEHCHMH B y4eOHO-
MMO3HABATEIPHON W y4eOHO-HCCIIeIOBATEIILCKON JEATCIIbHOCTH, OCBOCHHH IPABUI OE30IaCHOTO
oOpalIeHus C BEIIECTBAMU B MIOBCEIHEBHOW YKU3HU.

[Ipy w3yueHWW XWMHH HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaXXHOE 3HAUCHHUE
prOOpeITH Takue 11eIu, KaK:

— (GOpMHUpOBaHWE WHTEIUICKTYaJbHO Pa3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpa3OBaHHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY TIPUHSATHIO PEIICHUH, CIOCOOHOW ananTHpOBaThCA K
OBICTPO MEHSIFOIIUMCSI YCIIOBHSIM YKH3HH,

— HaIlpaBJICHHOCTh OOydYeHHsT Ha CHUCTEeMAaTHYecKOoe MPHOOIIeHHE OO0yJarommxes K
CaMOCTOSITEITLHOU ITO3HABATEIHHON JACSITEILHOCTH, HAYIHBIM METOJIaM TIO3HAHHUS, (DOPMHUPYIOIIAM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrniedyeHne YCJIOBHM, CHOCOOCTBYIONIUX MPUOOPETEHUIO OOYYAIOIIUMUCS OIBITA
pa3HOOOpa3HOW JEATEIBHOCTH, MO3HAHUS M CAMOITO3HAHUS, KIFOUEBHIX HABBIKOB (KJTFOUYEBBIX
KOMITETEHITHH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs1 PA3IMYHBIX BUIOB JESITEIbHOCTH,

— (opmupoBanue oOmiei (HyHKIIMOHATHFHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHclie YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEro MUPA, UCTIONB3YS 3HAHUS U OIIBIT,
MOJIYYCHHBIC TIPU W3YYCHUW XUMHUH, NMPUMEHITh UX TPH PEHICHUH MPOOJIeM B IMOBCEAHCBHOU
KU3HU U TPYJOBOU JESATENBHOCTH;

— (opmupoBanue y 00yJarOINUXCS TYMAHUCTUICCKUX OTHOIICHWH, MOHUMAHHS IIEHHOCTH
XUMHUYCCKUX 3HAHWU JUISI BBIPAOOTKH SKOJOTHYECKH IIeJIECOOOpPA3HOTO TMOBEACHUS B OBITY H
TPYAOBON JAEATETLHOCTH B IEISIX COXPAHEHHSI CBOETO 30POBBS U OKPYXKAIOIIEH MPUPOIHON
Cpe/IbI;

— pa3BHTHE MOTHBAIMU K O0YYEHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO W CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYeTOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
podHIIS M HAPABICHHOCTH JTaTbHEHIIIEro 00yueHusI.

OO0mree 4nMcno 4acoB, OTBEACHHBIX JUISI M3yYEHUS XMMHHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 vacoB (2 yaca B Heneno), B 9 kiracce — 68
gacoB (2 yaca B HEJIEIO).

Ha ocuHoBanuu [lpwkaza Ne 169 or 30.08.2024 «O06 opraHuW3amuu OOYYCHHS II0
0o0pa3oBaTeNpHBIM MPOrpaMMaM OCHOBHOTO 0OIero oOpa3oBaHHs Ha JIOMY» Ha H3yYeHUE
xuMmuu B 8 kitacce BoieneH 25 yacos (0,75 daca B Heneno) ¢ nexgaroroM u 43 vaca (1,25 gaca B
HEJICII0) Ha CaMOCTOSITEIbHOE H3YIYCHHE.




COJAEP/KAHUE OBYYEHUA

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYeCcKHX diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B H3MEHEHHH CBOMCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, Kalus, KAIbLHSI U HUX COCAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [Ieprnondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHHH, T'eHEeTU4ecKas
CBSI3b HEOPraHNYECKHUX BELIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKAM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEmIoBOoMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO KaTajau3aTopa). JK30- U
SHJOTEPMUYECKHE PEAKIIMU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTue o cxopoctu xumuueckoil peakuuu. IlonsTe 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecHH. DakKTOpbl, BIMSAIOIIME HAa CKOPOCThb
XUMUYECKON PEAKLIUU U NIOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COoCTaBlI€HHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCMOIb30BaHUEM METO0/1a JICKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHbI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHUsS NMPOTEKaHUs peakiMil HOHHOro OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJE B CBETE
npecTaBiIeHui 00 3JIeKTpoJuTHUYeCKOW auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIAIMM KPUCTALUIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIECTB —
METaJUIOB M HeMeTalloB (rpagura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
WCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMYECKOW PEAKIHMH OT BO3JEHCTBHS Pa3INYHBIX
(akTOpOB, MCCIEI0BaHUE IJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIecca AMCCOLMALUT
KHUCJIOT, IIeio4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IPOBEJICHUE
OTBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajKka, BblAelieHWe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKuil (FOpeHue, peakiu pasjIokKeHUs, COEAMHEHUS),
pacno3HaBaHUE HEOPTraHWYECKHWX BEIIECTB C MOMOIIBI0 KAaYECTBEHHBIX PEAKUUH Ha HOHBI,
pelIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

Hemerasibl M X COeIUHEHUS

OOmast xapakTtepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (puU3HuUecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XVMMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAEHCTBHE C METaUlaMH, HEMETaJulaMu,
menoyamu).  XjopoBogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, MOJydYeHHUE,
npuMeHeHue. [[eficTBre X10pa U XJIOpOBOJOPOa Ha OpPraHu3M 4esloBeKa. BaxxHenmue XJopuasl
1 X HaXO0XJICHUE B IIPUPOJIE.



Obmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (pu3MuUecKue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOme kak IpeICcTaBUTENs Kiacca KUCJIOT M creuuduueckue). XHUMHUYECKUE pPEeakluy,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMOoJydeHHUsl CepHOi KucioTel. Ilpumenenue
cepHOi KucinoTsl. CoM CepHOM KUCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgpaT-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpymnibel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIECHUS. A30T, paclpoCTpaHEHHE B NpUpoJe, (QU3MYECKHE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero Gpu3n4eckKue 1 XMMU4ecKHue
CBOWCTBA, MOJIy4deHue u npuMeneHue. Conu aMMOHUS, MX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHCIOTa, €€ IOJydeHHE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIeH CpeAbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne n xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIIEHUS. YTJIEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoje, pusnueckue 1 XUMU4eckue cBoiictBa. Ancopouus. Kpyropopor yriepoaa B mpupoe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO MOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIyiepoja
(MeTaH, 3TaH, JTWUJIEH, AalEeTWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas Kuciora). IIpupogHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HX NepepabOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOIOTHYECKN BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJax — M HUX pOJM B KM3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckue U XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U IPHUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHUEeBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30MacHOro UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISTHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOTEeHUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUZEOMATEpHaoB), HaOdIoAeHUWEe Tporecca OOyrJIMBaHUS — caxapa IOJA  JIEHCTBHEM
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KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN CepHOM
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH W HaONIoJIeHue NpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (U3UYECKUMHU CBOMCTBAMU a30Ta, Gocdopa M HX COEAMHEHHM
(BO3MOKHO HMCIIOJB30BaHUE BUIEOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX ynoOpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KAYeCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QochaT-uOH W U3yuYeHUE TMPU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTAUIMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, CoOOMpaHue, pacro3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHUE C MNPOAYKIUEH
CHUJIMKATHOM TMPOMBIIIJICHHOCTH, PEUICHNWE SKCIEPUMEHTAIBHBIX 3a/1ad Mo Teme «Baxkuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTHKA XHMHUYECKUX DJIIEMEHTOB — METaJlIOB Ha OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumuieckux anemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpshKeHUW MerauioB. Du3nmyeckne U XUMUUYECKHE
cBoiicTBa MeTayyioB. OO1Me crnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTab, YyryH, JFOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauIbl: NOJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCIMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: TmonokeHne B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoeHHE UX aTOMOB, HaxO0JICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BakHeimme coennHeHus
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HUE aToMa, HaxoJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOICTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA AIFOMUHHSL.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux »snaemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJeHHE B npupoze. Ousznyeckne U XMMHUYECKUE CBOMCTBA
xkene3a. Okeunwl, Tuapokeunsl u comu skenesa (II) m xenmesa (lll), ux cocra, cBoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C o00pa3llaMM METa/lIoB M CIJIaBOB, HUX (U3UYECKUMHU CBOMCTBAMH,
U3YYCHHUE PE3YJIbTAaTOB KOPPO3UU METAIOB (BO3MOXKHO HWCIIOIH30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIllecca TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BaHME  BUAEOMATEpUasoB), IPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [TMHKA, *kene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblysg (BO3MOXHO HCIIOJIb30BAaHHE BUIEOMATEPUAIIOB), UCCIENOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHeWIe METallJIbl U UX COCTMHEHUS.



XuMus M OKpyxKamouas cpeia

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB U XHUMHMUYECKUX peakiuil B ObiTy. [lepBas momMomib NpH XUMHUYECKHX OXOTax u
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHHE OKpPY)KaIoIel cpepbl (MpeaenabHas JOMyCcTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIE MaTepUabl).

Mesxicnpeomemmuuie ceasu

Peanuzarus MeXNpeAMETHBIX CBsI3€H MpPU U3YUYEHHUU XMMHU B 9 Kjlacce OCYIIEeCTBIISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK ¥ IOHSATHIA,
SBJISIOIIMXCSI CHCTEMHBIMHU TSI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAyYHbIH (akT, TUHOTE3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KiIaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaJIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUITMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUIIBI U3MEPEHUSI, KOCMHUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTEMa, MHHEpaJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS TPOrPAaMMbl OCHOBHOTO O0IIero 00pa30oBaHUs
JOCTHUTAIOTCS B X0/1e 00YYEHHsI XUMHHU B €IMHCTBE y4eOHOW W BOCITUTATENLHOM ESTEIHbHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUMCKHMH  COLMOKYJIBTYPHBIMH M  JYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MIPUHATHIMUA B OOIIECTBE NMPAaBWIAMH W HOPMaMH IMOBEJICHUS W
CITIOCOOCTBYIOT ITPOIIECCAaM CaMOITO3HAHMS, CAMOPA3BHUTHS M COITHAIN3AINY 00yJatOIIIXCsl.

JINYHOCTHBIE pE3YyNbTaThl OTPAKAIOT TOTOBHOCTH OOYYaIOMIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE ONbITAa JCATSIHLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUSI:

IIECHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICJIMI0, TIOHMMAaHHs 3HAYCHHS XMMHUYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJ€Th JIOCTOBEPHOW MH(OpMAaLUel O MepeOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOI M OTEUECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE
MHpa U 00IIeCTBa;

2) rPaKIaHCKOr0 BOCIIMTAHMS:

NPE/ICTaBICHNS O COLMAIBHBIX HOPMax M MPaBHIAX MEKINYHOCTHBIX OTHOIICHHW B
KOJUIGKTUBE, ~ KOMMYHHMKATUBHOH  KOMIICTEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HMCCIIeI0BATEIbCKOM, TBOPYECKOM W APYIMX BHIAX JESTEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOI COBMECTHOM AEATECIBHOCTH TIPH BBIIIOJHEHUH Y4eOHBIX, TO3HABATEIBHBIX 33]1a4,
BBIIIOJJTHEHUH XUMHYECKHX JKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX MPOCKTOB, CTPEMIICHUS K
B3aMMOITOHMMAHHIO M B3aHMMOIIOMOIIM B TPOIECCEe ITOW Y4eOHOW JEesITeNIbHOCTH, TOTOBHOCTH

7



OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHILEHd C MO3ULIMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33PEHUYECKHE NPEACTABICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTAaBJSAIOLIME OCHOBY JUIS
IOHUMaHMs  CYIIHOCTM HAyyHOM KAapTHMHBl MHpa, HPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM Cpenoi, 0 posin
XMMHUH B TO3HAHMM ATUX 3aKOHOMEPHOCTEH; IO3HaBaTelbHbIE MOTHBBI, HalpaBJIEHHbIE Ha
NOJTy4eHHE HOBBIX 3HAHHI 10 XMMHHU, HEOOXOMMBbIE [T 00BSICHEHUST HAOII01aeMbIX MTPOIIECCOB
U SBJICHMUH, IO3HABATEIbHOH, MH(MOPMALMOHHOW M YUTATEIbCKOW KYNbTYphbl, B TOM YHCIIE
HABBIKOB CAMOCTOSATEIbHOM paboOThl € Yy4yeOHBIMU TEKCTaMH, CIPABOYHON JIMTEpaTypoH,
JOCTYIHBIMU TEXHUUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JHO003HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, IPOCKTHON M HCCIEI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBJIEHHOCTU U YPOBHS 00yUYEHHUsS B ajbHEHNILIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

OCO3HAHHWE UEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCJECACTBUI U HENpUSATHE BPEAHBIX
NpUBBIUEK (YMOTPEOJICHUsS] aJKOTOJs, HAPKOTHKOB, KYypPEHHS), HEOOXOAMMOCTH COOIIOIACHUS
npaBui 0€30IacCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BeELIeCTBaMU B OBITY U peaJbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECcCHii u Tpyaa pa3IudHOro poJia, yBaXKEHHUE K
TPyAy U pe3ylibTaTaM TPYJOBOH JEATENbHOCTH, B TOM 4YHCIE€ HAa OCHOBE IPUMEHEHHUs
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHONW TPaeKTOPUU
POJOIDKEHU 00pa30BaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil npodeccuoHalIbHON NeATeIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpesie;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOILEHHE K MPUPOAE KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUE IIEHHOCTU 3JI0POBOrO M 0e30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil O€30MacCHOT0 MOBEACHUS IPU paboTe ¢ BEIllleCTBaMH,
a TAK)KE B CUTYALUAX, YIPOXKAIOIIKX 30POBbIO U KU3HHU JIOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NPU H3YyYEHUH XUMHHM, JUJIS pelleHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH IPUPOAHON CPENIOi, sl TIOBBIIEHHUS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX peleHus
MIOCPEACTBOM METOJIOB XMMMH, SKOJIOTMUYECKOIO MBILUICHHS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B coctraBe MerampeaMETHBIX pe3yJlbTaTOB BBIAEISIOT 3HAUMMBIE IS (POPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX MPEeAMETOB (pOpMUPOBATH NMPEACTaBICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NeHCTBUS (I103HABaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETyISTHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHON AEATEIbHOCTH.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIe NelCTBHUS



ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS [PH OCBOCHUU 3HAHUU:
pPacKphIBaTh  CMBICT XMMHUYECKMX TOHATHH (BBLACHATh HMX XapakTepHbIe IPHU3HAKH,
yCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIONH30BaTh MOHATHUS U1 OOBACHEHUS
OTIENbHBIX (DAaKTOB W SBICHHH, BBIOMpATh OCHOBAHMS M KPUTEPHU IS Kiaccuukauuu
XUMHUYECKHUX BEIIEeCTB U XMMHUECKUX PEaKlui, yCTaHaBIUBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), eNIaTh BBIBOBI U 3aKIIOUCHUS;

yMEHHUE MPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBATh MIMPOKO
OpUMEHSeMbIe B XUMHH MOJECIbHBIC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pElIeHud YydeOHOo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaEeMBbIX OOBEKTOB — XHMHUYECKHX BEILECTB U
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCAX U SBJICHUSIX.

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

nproOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3allMd U TPOBEICHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JIOM IpOoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTar, (HOpMyIHpOBaTh OOOOMICHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMeHHue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3JINYHBIX BUJIOB
¥ GOpM MPEICTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OILICHUBATh MMPOTHBOPEUNBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

yYMEHUE NPUMEHSTh pa3IMuHble METO/Ibl U 3aMpOCHl IPU MOUCKE U 0TOOpe UHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YUEOHBIX M MMO3HABATEIBHBIX 331a4
OTpeNIeNIEHHOr0 TUMa, MPUOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTHBHOTO MCIIOJIb30BAaHUS PA3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy MpeCTaBICHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE UCIONIB30BaTh W aHAIU3WPOBATh B Tpolecce y4eOHOW W HCCIIeN0BATENbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35SHCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOMIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Juasora u (WIM) AUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3ysIbTaThl MO3HABATEIBHOMN JIESTENbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eJlaTh TMPE3EHTAIMI0 PE3YJbTaTOB BBHIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENLCKOM N1eATEIbHOCTH MpPU PEIIEHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéra
0o0IIMX MHTEPECOB W COTJIAaCOBaHWS MO3UIUH (0OCYyXIeHHs, 0OOMEH MHEHHUSIMH, «MO3TOBBHIE

9



HITYPMBbI», KOOPJAUHALIUS COBMECTHBIX JIEHCTBUM, ONMpEEIeHIUE KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJITHCHHOW pabOThI U IpyTrue).

PerynsiTuBHbIe yHUBEpPCaJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHHUE CaMOCTOSITENIbHO OINPEAENATh eI ACSITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIMPOBATh W TMPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO JICATEIHHOCTh, BBIOMPATH
HanOosiee 3¢G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHsS HOBBIX 3HAHMHA 00 H3y4aeMblX OOBEKTax —
BEILECTBAX W PEaKLMsIX, OIEHUBATh COOTBETCTBUE MOJYUYEHHOI'O pe3yibTaTa 3asBICHHON 1IEJH,
YMEHHUE UCIO0JI30BAaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEIJIaracMble B YCIOBUU 33JaHUN.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yabTATOB 10 OCBOCHHIO O005S3aTEIbHOIO COAEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOH (enepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOSHHBIC
oOydJalomMMUCs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JAeWCTBUiA, crneuuduueckue s
peAMETHOM 00s1acTh «XUMUS», BHUIBI JIEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAILIHUSX.

K koniy oOydenust B 8 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

. pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX TOHSTHI: aTOM, MOJIEKYJa, XUMHUYECKHUI
AJIEMEHT, NPOCTOE BEUIECTBO, CIIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsi M MOJEKYJspHas macca, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0JiI XUMHUYECKOTO 3JIEMEHTa B COCIWHEHHUM, MOJISPHBIN 00BEM,
OKCHUJI, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas
peakiusi, KiacCU(UKAIUS DPEaKIUi: peaKkIUu COSAUHEHHUS, PEaKlUUHU pPa3JIOKECHHs, pPeaKIuu
3aMeIleHus], PEaKIui 0OMEHa, 9K30- U SHAOTEPMUUYECKUE PEaKlUH, TeTI0BOM d(h(deKT peakium,
SIPO aToOMa, DJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTalb, paInyC aTOMa, XUMHUYECKast CBS3b,
MOJISIPHASE U HEMOJISIPHAsE KOBAJICHTHAsI CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBas JI0JIA BEIIeCcTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B PaCTBOPE;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKMX TMOHSTHH W TNPUMEHATh 3TH
TIOHSITHUS TIPU OTMCAHUH BEIIECTB M UX MPEBPAIICHU;

. UCIONIb30BaTh XUMHUYECKYI0 CHUMBOIUKY JUIS COCTaBJeHHs (OpMyN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

. OTIPEIEATh BAJIGHTHOCTh ATOMOB DJJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTEICHb
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COSIUHEHUSX, TPUHAIIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHMH To QopmyaaMm, BHUJ XUMHYECKOW CBsI3M (KOBaJeHTHAas W HWOHHAs) B
HEOPTaHWYECKUX COCTMHCHHUSIX,

. packpbiBaTh cmbich [lepuoguueckoro 3akona J[. M. MeHnneneeBa: I€MOHCTpUPOBATh
MOHUMaHUE NMEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT MX MOJOKEHHS B
[lepmonuueckoii cucTteMe, 3aKOHOB COXpaHEHUS MAaCChl BEIIECTB, TOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaipo;

. OMHUCHIBATh M XapakTepu3oBaTh TaOnuuHyto Qopmy Ilepuogudeckoit CUCTEMBI
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHAs moArpynna (A-rpymma)» U «1moOodHas
noarpynna (b-rpymnmna)», mansie U OONBIINE TEPUOABI, COOTHOCUTH OOO3HAUYEHUS, KOTOPHIE
uMeroTcs B Tabnmie «llepuoandeckas cucremMa xumudeckux siaemeHToB JI. 1. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKHMX AJIEMEHTOB (COCTaB W 3apsij
syipa, o0IIIee YHCII0 HIEKTPOHOB U PACTIPEIEIICHUE HX T10 DJIEKTPOHHBIM CIIOSIM);

. KJIAaCCU(UIIUPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUYECKHE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, TI0 TEIUIOBOMY 3P DEKTY);
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° XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, MOJTBEPKJasi OMUCAHUE MPUMEpPaAMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIUM;

° IIPpOrHO3UPOBATh CBOMCTBA BENIECCTB B 3aBHCHMOCTH OT HX Ka4eCTBEHHOI'O cocCTaBa,
BO3MOJXHOCTHU IIPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHEBIX YCIIOBUAX;
L4 BBIYUCIIATE OTHOCHUTCIIBHYHO MOJICKYJIAPHYIO U MOJISIPHYHO MACChbl BCIICCTB, MAaCCOBYHO

JIOJTF0 XUMHUYECKOTO0 JIEMEHTa 10 (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBAa B PACTBOPE,
MPOBOAMTH PACUEThI MO YPABHEHUIO XUMUYECKON PEeaKIuu;

° INPUMCHATH OCHOBHBLIC OIICpalliU MBICIIMTEILHOM JACATCIIbHOCTH — aHaJIu3 MU CHHTC3,
cpaBHeHHE, 0000IIeHHe, CHCTEMaTH3alMil0, KIAacCHU(UKAlWIO, BbISIBICHHE MPUYUHHO-
-CIIC/ICTBEHHBIX CBSI3ed — JUIS M3Y4YCHHUS CBOMCTB BEHICCTB M XUMHYECKHX DEaKLUi,
€CTECTBCHHO-HAy4YHbIC METOJbl [O3HAHUS — HAONIOJCHUE, W3MEPCHUE, MOJACIHPOBAHHUE,
9KCIIEPUMEHT (peabHblil U MBICIICHHBIN);

. CIIEOBAaTh MPaBWIaM  IIOJIb30BAHUS ~XMMHUYECKOW TOCYA0i W  1abopaTopHBIM

o0opynoBaHUEM, a TakkKe IpaBuiIaM oOOpallleHuss C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XHUMHYECKHUX OIBITOB [0 TOJYYCHHIO U
coOupaHHI0 ra3000pa3HbIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBIEHUIO PAaCTBOPOB C
ONpENICNIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOrO BEIIECTBA, IUIAHUPOBaTh W TMPOBOJUTH
XUMHUYECKHE 3KCIEPHUMEHTHI 10 pPAcHO3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO
UHAUKATOPOB (Jakmyc, ¢heHondraiert, MEeTUIOPAHK U IPYTHeE).
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TEMATHYECKOE INIAHUPOBAHHUE 9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' pyHsL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX Bt OK
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 8 1 2 noimorexa L

KPEMHUU U UX COCIUHECHUS

https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBA METAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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TEMATHYECKOE IINTAHUPOBAHUE

Ne T Kosnn4yecTBo yacos
eMa ypoka )
n/ P Beero Oo6yuyenne Ha Konrpoasubie Ilpakruueckue IIpumeuanue
1| AOMY padoThI padoTsI
1 [Tepnonnueckuit 3akoH. [lepuonnueckas cucrema 1 1
xumuueckux aneMeHnToB /. 1. Menaeneesa
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 Camocmosmens
JIEMEHTOB MEPBBIX TPEX NEPUOIOB Hoe usyyeHue
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX 1 Camocmosmens
BCIIIECCTB Hoe u3sy4yeHue
4 Buibl XuMu4ecKon CBA3HM U TUIIBI KPUCTAITTMYECKUX 1 1
peIETOK
KontponbHas padora Nel o teme «I[loBTopenue u
5 yriyOJieHre 3HaHUW OCHOBHBIX Pa3/IesioB Kypca 8 1 1 1
KJ1acca
6 Knaccuukanus XuMHYECKUX PeakMii o Pa3IuYHbIM 1 Camocmosmens
HpI/I3HaKaM Hoe u3sy4yeHue
v [TonsTHe 0 ckopocTH XMMHYECKOM peakiuu. [TonsTue o 1 1
TOMOTE€HHBIX U T€TEPOr€HHBIX pPEaKLUsiX
[TonsiTre 0 xuMHYecKOM paBHOBecHH. DaKTOPHI,
. Camocmosamerns
8 BIIUSIOIIUE HA CKOPOCTh XUMHUUYECKOM peakluu U 1
Hoe usy4vyeHue
M0JIOKEHNE XUMHUYECKOTO PaBHOBECHS
9  OKHCITUTETHHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 1
10 Teopus anexTponuTrueckon qucconuranui. CUiabHbIE U 1 Camocmosmens
cJ1abbIe IEKTPOITUTHI HOe usy4yeHue
o Camocmosamerns
11 Honnble ypaBHEHHs peaKInii 1
Hoe usy4yeHue
12 XHMMHWUYECKUE CBOMCTBA KUCIOT U OCHOBAHUU B CBETE 1 1
MIPEACTABICHUH 00 AIEKTPOIUTHUCCKON AUCCOUAITNH
13 Xumudeckue CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 1 Camocmosmens
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AIEKTPOJUTHYECKON JUCCOIHAITIT

Hoe u3y4eHue

. Camocmosmens
14 [TlonsaTue o THIPOIU3E COCH
Hoe u3y4yeHue
15 [IpakTrueckas padota Ne 1. «Pemenue
SKCIEPUMEHTAIIbHBIX 332U
16 Pemtenue 3amau mo reme "BeliecTBo U XUMHUYECKUE
peakuuu"
o Camocmoamens
17 OO06oOmenne U cucTeMaTU3alysl 3HAHUI
Hoe usy4vyeHue
18 KonTponbHas padota No2 mo Teme «INeKTPOIUTUYECKAs
JTUCCOIMAIUs. XUMUYECKUE PEAKIIMH B PACTBOPAX»
19 OO01mmas XxapaKTepuCTHKA raJIOTCHOB. XMUMHUYECKHEC Camocmosmens
CBOICTBA Ha MPUMEPE XJI0pa Hoe usyyeHue
20 Xnopooaopod. ConsiHasi KUCIIOTa, XUMUYECKUE Camocmosmens
CBOMCTBA, OJIyYCHHUE, MPUMEHEHUE Hoe u3yyeHue
21 [IpaxTuueckas padorta Ne 2 o reme «llomyuenue
COJISTHOM KMCIIOTBI, U3yUYEHHE €€ CBOMCTBY
29 Brruucnenus no ypaBHEHUSM XUMHUUYECKUX PEAKIIUM, Camocmosmens
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE Hoe u3yyeHue
23 OO6mas xapakTepucTuka 3JeMeHToB VIA-rpynmsl
AnnoTtpornHbie Moaupukanuu cepbl. HaxoxaeHue cepsl
. M o Camocmoamens
24 1 € COeIMHEHHH B IPUPO/ie. XUMHYECKUE CBONCTBA
Hoe u3sy4yeHue
cepbl
o5 CepoBoaopo/i, cTpoeHne, GU3NIECKue U XUMUYECKUE Camocmosmens
CBOMCTBA Hoe u3syyeHue
26 Oxcupl cepbl. CepHast KUCIIOTa, GU3UIECKUE U Camocmosamens
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE Hoe u3yyeHue
XUMHUYECKHUE PEAKIUH, JIEKAILUE B OCHOBE
27 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs CEPHOM
KHUCJIOThI. XUMUYECKOE 3arps3HEHUE OKPYKaroIen
Cpeabl COCTMHEHUSIMU CEPBI
28 BerunciaeHne MacCcoBOM J0IM BbIXOJa IPOAYKTa PEaKIIun Camocmosmens
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OOm1ast xapakTepUCTHKA 371eMeHTOB VA-rpynmsl. A30T,

Hoe u3y4eHue

Camocmosamerns

29 paclpoCTpaHeHUe B IPUPOLE, (dbuznyeckue u Hoe uzyuenue
XHUMHYECKHE CBOICTBA
30 AmMHaK, ero Gu3NIecKrue 1 XMMUYEeCKHe CBOWCTBA, Camocmosmens
MOJTyYCHUE U IPUMECHEHUE HoOe u3y4eHue
31 [IpakTrueckas padota Ne 3 o reme «IlomydueHue
aMMHaKa, U3y4eHHE €ro CBOMCTBY
30 A30THas KUCIIO0Ta, €€ (U3NICCKUE U XUMHUYCCKUE Camocmosmens
CBOMICTBA Hoe u3yyeHue
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE
o Camocmosmerns
33 MUHEPAIBHBIX YIOOpeHH. XUMUYECKOE 3arpsi3HEHUE
= Hoe u3y4yeHue
OKpY>KaroIlen cpeibl COeAMHEHUSIMU a30Ta
34 dochop. Oxeun dpocdopa (V) u pochopHas kucnora, Camocmosmens
(bu3nyecKrue U XUMUYECKHEe CBOMCTBA, MOTYYCHHE Hoe usyyeHue
Hcnons3oBanue ¢pocdaToB B KaUECTBE MUHEPAIBbHBIX
35 n00peHnii. 3arpsa3HeHne TPUPOIHON CPEIbI Camocmosment
¥y p ’ p pHp p Hoe u3yyeHue
dbocharamu
36 Yrnepon, pacnpocTpaHeHUE B IpUpoe, pusndeckue u
XUMHUYECKHE CBOMCTBA
Oxcupsl yriaepoaa, ux Gpusndeckre u XuMHIECKre
o Camocmoamens
37 CBOMCTBA. DKOJIOTHYECKHUE TTPOOIEMBI, CBSI3aHHBIE C
Hoe u3sy4yeHue
okcuaoMm yriepoaa (1V)
. Camocmosamens
38 YrompHas KHUCIIOTa U €€ COJIU
Hoe usy4vyeHue
[MpakTuueckas padora Ne 4 mo Teme "l[lonyuenue
39 yTJIIEKHCIIOoTo Ta3a. KadecTBeHHAs peakius Ha
KkapOoHaT-uoH"
40 [TepBoHayanbHbIE TOHSATUS 00 OPrAaHUYECKUX BEIIECTBAX Camocmosmens
KaK O COeIMHEHUSX yriepoa Hoe u3yyeHue
o Camocmosamerns
41 KpemMHUH U €r0 COCTUHCHUS

Hoe u3y4yeHue
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[IpakTrueckas padota Ne 5. Permenue

42 3KCIIEPUMEHTAJIBHBIX 33724 N0 TeMe «BaxkHenmmue 1
HEMETAJUIbl U UX COCTUHEHUS

43 KontposbHas padota Ne3 no teme «BakHelume 1
HEMETAJUIbl U UX COCTUHEHUS

OO01mmas XxapakTeprucTHKa XUMUIECKIX YJIIEMEHTOB —

44 ~ METaIoB. Meramnueckas CBA3b U METaJNIMYECKast 1 Camocmosmens
KpUCTaJUIM4ecKas pemérka. dusnyeckne cBONCTBa Hoe u3y4eHue
METaJJIOB

45 XHUMHUYECKHE CBOMCTBA METANIOB. DIIEKTPOXUMUYECKUI 1
Ps HAIPSDKEHUN METAJIOB

O6mmue criocoOb! monydeHus MeTauioB. CIUIaBbl.
o Camocmosamens

46 = BpluncneHus Mo ypaBHEHUSM XUMHUYECKUX PEaKIIUi, 1

Hoe u3sy4yeHue
€CJIM OJIUH U3 PEareHTOB COACPKUT IPUMECH
Camocmosamernsb
47 [TloHsiTHE O KOPPO3UH METAIIOB 1
Hoe usy4vyeHue
48 [llenouyHbie METAILIBI 1
Camocmosamernsb
49 Oxcuabl ¥ THIPOKCUIBI HATPHUS M KU 1
Hoe usy4vyeHue
50 IllenoyHo3eMeabHbIC METAIIbI — KAJIBIIMH ¥ MarHui 1
. Camocmosamenso
51 Baxuelmme coeInHEHN KaJIbIIU 1
Hoe usy4vyeHue
. Camocmosmernso
52 OO06o0reHne u cucTeMaTH3aIys 3HaHUH 1
Hoe u3sy4yeHue
" . Camocmosmernso
53 JKécTkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS 1
Hoe u3sy4yeHue

54 [MpaxTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U 1
METOJIbl €€ yCTpaHEHMs"

55 AnromuHuit 1

. Camocmosamenso

56 AmdoTepHbIe CBONCTBA OKCHAA U THAPOKCHIA 1

Hoe usy4vyeHue
57 XKeneso 1
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58 Oxcwupl, Tuapokcubl u conu xenesa (1) u xemnesa (1) 1
[TpakTuyeckas padora Ne 7. Pemenue
59 AKCIICPUMEHTAIIbHBIX 337124 110 TeMe «Baxuenme 1
METAJUIbI U UX COCAMHEHUS
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIIUM,
o  CC/TM OJIMH M3 PEareHTOB JIaH B M30BITKE WU 1
COJIEP>KUT MpUMeECH. BrIuncienust MaccoBoi 10U
BBIX0/1a IPOJTYKTA PEAKIIUU
61 OO6oOmeHne u cucTeMaTH3aIMs 3HAHUIH 1
62 IIpomexyTrouHas aTTecTanus (TECT) 1
63 BermectBa 1 MaTepualibl B TOBCEAHEBHOM KU3HU 1
YeloBeKa
64 Xwumundeckoe 3arpsi3HEHHE OKpY’Karollen cpebl 1
65 Poabp XMMHU B PEIIEHUHU SKOJIOTHYECKHX TpoOIeM 1
66 UWTOroBEIi ypOK BUKTOPHHA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA
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Camocmosmerns
Hoe u3y4yeHue

Camocmoamens
Hoe usyyeHue

Camocmosamens
Hoe u3yyeHue

Camocmoamens
Hoe usyyeHue

Camocmoamens
Hoe usyyeHue
Camocmoamens
Hoe usyyeHue
Camocmoamens
Hoe usyyeHue

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos U.I'., CnaakoB C.A., AknronepHoe o61miectBo «M3marenscTBo
«IIpocsemienue»
» Xumus, 9 kiacce/ I'abpuensa O.C., Octpoymon W.I'., Cnaakos C.A., AkuronepHoe o6miectBo «M3marenscTBo
«IIpocsemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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https://resh.edu.ru/subject/29/
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