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HOACHUTEJIBHASA 3AIIMCKA

JlanHast pabouasi mporpamMma co3iana ¢ yuetom I[Iporpammer Bociutanusi MbOVY «lllkoina
No 75» pa3paboTaHHO B COOTBETCTBMM C NpPHUKa30M MUHHCTEPCTBA MPOCBEIICHHS
Poccuiickon ®@enepanuu ot 11.12.2020 Neo 712 «O BHECEeHMM HW3MEHEHHUN B HEKOTOPBIE
(denepanbHble TOCYJIapCTBEHHBIE 00pa30BaTEIbHbIE CTAHAAPTHI OOIIET0 0O0pa30BaHMS IO
BOINPOCaM BOCIUTAHUSI OOYyYaroIMXCs», METOAUYECKUMU pekoMeHaanusMu «lIpumepHas
nporpamMma BocnuTaHus», yrBepxkaéHHo 02.06.2020 roma Ha 3acenanun PenepanbHOTO
y4eOHO-METOIMYECKOT0 OO0BENMHEHHSI 1O 00meMy oOpa3oBanuio, DeneparbHBIMU
rocyJapCTBEHHbIMH 00pa3oBaTelbHbIMU cTaHmapTtamu (majgee - @DI'OC) obmero
o0Opa3oBaHUs.

[Iporpamma BocnuTaHus SIBISETCS 00s13aTEIBHOM YacThI0O OCHOBHBIX OOpa30BaTENIbHBIX
nporpamm  MBOVY  «lllkonma Ne 75» wu mnpu3zBaHa ©DOMOYb BCEM yYACTHUKAM
00pa3oBaTEIBLHOIO TMPOIECCa pPeaTu30BaTh BOCIUTATENbHBIA MMOTEHIIMAT COBMECTHOM
NEATEIbHOCTH HE TOJBKO YE€pPE3 BHEKIIACCHYI0 U BHEYPOUHYIO JIESITEIbHOCTh, HO U YEPE3
YPOUHYIO CUCTEMY JESTEIbHOCTH.

[Iporpamma BocniuTaHus MpU3BaHa 00ECMEYNTh JOCTHKEHNUE 00YJArOIUMCS JTUYHOCTHBIX
pesynbTatoB, onpeneineHabie PI'OC: dhopmupoBaTh y 00yJarONUXCsI OCHOBBI POCCHIMCKOM
WJICHTUYHOCTH;, TOTOBHOCTh K CAaMOPA3BUTHIO; MOTHBALMIO K IMO3HAHUIO U OOYUYCHHIO;
[IEHHOCTHBIC YCTAHOBKU M COITMATIbHO-3HAYMMbIC KaueCTBa JUYHOCTH; aKTUBHOE Y4acTHUE B
COIMAIbHO-3HAYUMOMN JIEITEIIHHOCTH IIIKOJIBI.

Hcxonass w3 BocOUTATENBHOIO uJeana, npomnucaHHoro B IIporpamme BocnutaHwus,
OCHOBBIBasSICh Ha 0a30BBIX /I OOIIECTBA IIEHHOCTSIX: CEMbS, TPy, OTE€YECTBO, MPUPOJIA,
MUp, 3HAHUS, KyJIbTYypa, 3I0POBbE, YEIOBEK, (DOPMYIUpYyeTCsS OOIIasi yenb 6OCRUMAHUA -
JUYHOCTHOE Pa3BUTHE, OCHOBAHHOE HA YCBOCHHH OOYYAIONTUMUCS COIIMAIIBHO 3HAYMMBIX
3HAHUM:



CTaHOBJICHUS COOCTBCHHOW JKM3HCHHOW IIO3HMIIMM TIOJPOCTKA, €ro COOCTBCHHBIX
IICHHOCTHBIX OPUCHTAIINN;

YTBEPXKIACHUS Ce0s KaK JTMYHOCTh B CHCTEME OTHOIIICHUH, CBOMCTBEHHBIX B3POCIOMY MUDY;
Pa3BUTHS COIUAIBHO 3HAYMMBIX OTHOIICHHH IIKOJBLHUKOB, H, MPEXKIE BCETO, IICHHOCTHBIX
OTHOUIIEHHUM:

K CEMbE KaK IJIABHOH OIMOpe B KU3HU YEJIOBEKA M HCTOUYHUKY €TO CUACThS;

K TPyAy KaK OCHOBHOMY CHOCOOY JOCTHDKCHHS >XU3HEHHOTO OJaromoiydus dYeJOBeKa,
3aJI0Ty €ro YCIEIHOTO MPOECCHOHAILHOTO CaMOOTIPEACICHUS U OUIYIICHUSI YBEPECHHOCTH
B 3aBTpAIlHEM JHE;

K CBOEMY OTEYECTBY, CBOCH Majoil u Ooibinol PoawHe, kKak MecCTy, B KOTOPOM YEJIOBEK
BBIPOC W IMO3HAJ IIEPBBIC PAJOCTH U HEYyIa4yH, KOTOpas 3aBelllaHa eMy IPeIKaMH U KOTOPYIO
HY>KHO 00eperarh;

K TpHUpOJIe Kak HCTOYHHWKY KH3HH Ha 3emiie, OCHOBE CaMOro e¢ CyIIeCTBOBaHUS,
HY)KJAIOIICHCS B 3aIIMTE ¥ IIOCTOSTHHOM BHUMAaHHH CO CTOPOHBI YCIIOBEKA;

K MHPY KaK TJIaBHOMY TPUHIIUITY YSIIOBEYCCKOTO OOIEIKHUTHS, YCIOBUIO KPEIIKOH JIPYKOBI,
HATAKWBaHUS OTHOIICHHUH C KOJIJIETaMH IO paboTe B OYAyIeM U CO3MaHus OJaronpusTHOTO
MUKPOKJIMMATa B CBOCH COOCTBEHHOH CEMbE;

K 3HAHMUSM KaK MHTEIUIEKTYalbHOMY pPECypcy, 0OecleUnBaromeMy Oyayliee 4eloBeKa, Kak
pe3yNbTaTy KPOTOTINBOTO, HO YBJICKATEIILHOTO YICOHOTO TPYya;

K KyJIbTYpe Kak JIyXOBHOMY OOrarcTBy oOOIIECTBA W BaXHOMY YCJIOBHIO OIIYIICHUS
YEJIOBEKOM TOJTHOTHI MPOKUBACMOM )KH3HU, KOTOPOE Jaf0T €My UTEHHUE, MY3bIKa, HCKYCCTBO,
TeaTp, TBOPUYECKOE CAMOBBIPAKCHUE;

K 3JIOPOBBIO KaK 3aJI0OTy JIOJITON W aKTHBHOW JKM3HH YEJIOBEKA, €r0 XOPOIIero 6 HaCTpOCHUS
Y ONITUMHUCTHYHOTO B3IJISAJIa HA MHP;

K OKPYJKaIOIIUM JIFOJISIM Kak O€3yCIIOBHOW M aOCOJIOTHOW IEHHOCTH, KaK PaBHOIPABHBIM
COIMAJBLHBIM TIAPTHEpPAM, ¢ KOTOPHIMH HEOOXOIUMO BBICTPAaWBaTh JOOPOXKEIATEIbHBIC |
B3aMMHO IOJICP)KUBAIOININAE OTHOIICHMS, JAIOIIAE 4YEJIOBEKY paJoCTh OOMICHUS U
MO3BOJISIONINE U30ETaTh YyBCTBA OJMHOYECTBA;

K caMUM cebe Kak X03seBaM CBOEH CYIbObI, CAMOOIIPEACIISIOMUMCS 1
CaMOPEATTU3YIOIUMCSI IMYHOCTSIM, OTBEUAIOIIIMM 32 CBOE€ COOCTBEHHOE OymyIIee.
JIMYHOCTHBIE pPE3yJabTaThl OCBOCHHS pabodeil mporpaMmbl IO TMPEAMETY B pasjciie
«[Inanupyembie pe3yibTaThl» OTPAKAIOT BBIIMICIICPEUYNCIICHHBIC [IEHHOCTH W OPUCHTHPHI, B
TOM UYHCJI€ M B YaCTH:IPaXKIAHCKOIrO, IATPUOTHYCCKOrO, JTyXOBHO-HPABCTBEHHOTO,
ACTETHYECKOTO (PU3NICCKOTO, TPYAOBOTO ,3KOJIOTUICCKOTO BOCITUTAHWS.

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O TIPEJMETA «XUMMUS»
Bknan ywebnoro mpeamera «Xumus» B JOCTHKEHHE L€J€ OCHOBHOTO OOIIEro
oOpa3oBaHus 00YCJIOBJIEH BO MHOTOM 3HAY€HHUEM XMMHUYECKOW HAyKW B MO3HAHUM 3aKOHOB



OpPUPOAbI, B PA3BUTUU MPOU3BOJUTENBHBIX CHUJI OOIIECTBA M CO3JaHUU HOBOW 0a3bl
MaTepUAIIBHON KYJIbTYpBI.

XVMHSI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK PacIpOCTpaHWIIA CBOE BIMSHHUE Ha
BCce O0O0JaCTH YEJIOBEUECKOI0 CYILIECTBOBAHMS, 3aJajla HOBOE BHJICHHE MHpa, cTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM IKU3HU
oOuiecTBa: 3HaHUE XUMUU CIIY’)KUT OCHOBOM JIJIs1 (POPMUPOBAHUS MUPOBO33PEHHUS YEIIOBEKA,
€ro MpeJICTaBICHUH O MaTePUAILHOM €IMHCTBE MUPA; BaAXKHYIO pOJib UTPatOT (POPMUPYEMBIE
XUMHEH TPECTaBICHUS O B3aUMONPEBPAIICHUSIX SHEPTUHM W 00 SBOJIOLUHU BEIIESCTB B
MPUPOJIC; COBPEMEHHAsI XMMHUI HalpaBJeHa Ha PelIeHre TI00aIbHBIX MPOOIeM YCTOMUHBOTO
Pa3BUTHSL YEJIOBEUECTBA — CBHIPbEBOM, JHEPre€TUYECKOM, IHIIEBOM W OSKOJOTHYECKOU
6e3omacHOCTH, TTPOOJIEM 3PABOOXPAHCHHSI.

CoBpeMEHHOMY YEJIOBEKY XUMHUYECKHE 3HAaHUS HEOOXOAMMBI I NPHOOPETEHUS
OOILIEKYIBTYPHOTO YPOBHS, MTO3BOJISIOLIET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI00OOpa3HOM >KM3HMU OOLIECTBa, Ui OCO3HAHMS BAXKHOCTU Pa3yMHOI'O
OTHOLIEHUSI K CBOEMY 3J0POBBIO0 M 3JI0POBBIO JIPYTHX, K OKPY>KArOLIEH NPUPOIHON cpere,
JUIsL TPAMOTHOTO TIOBEJIECHMSI IIPH MCIOJIB30BAHUM PA3JIMYHBIX MATEPUAJIOB U XUMHUYECKUX
BEILIECTB B [IOBCEIHEBHOW KU3HH.

Xumuyeckoe 00pa3oBaHUE B OCHOBHOW IIKOJIE SIBISETCSI 0A30BBIM 110 OTHOILEHUIO K
CHUCTEME OOIIEero XMMU4eckoro oopasoanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YpOBHE
OHO peaJu3yeT MpHUCYUIHe OO0IIeMy XHMHUYECKOMY OOpa30oBaHHUIO KIIIOYEBBIE LEHHOCTH,
KOTOpbIE OTPa)XaroT IOCYJAapCTBEHHBIE, OOIIECTBEHHbIE U HWHJMBHIyalbHbIE MOTPEOHOCTH.
OTUM oOmpeAenseTcss CYIHOCTh OOLIeH cTpaTernd OOy4YeHHs, BOCIHUTAHHUS M PA3BUTHSA
00y4YaroIMXCsl CPeICTBAMU YYEOHOTO TIpeAMETa « XUMHUS.

N3yuenue npeamera: 1) cnocoOCTBYET peanu3aii BO3MOXKHOCTEN JUIsl caMOpa3BUTHS
u (HOpMUPOBaHUS KYJbTYpPHl JIMYHOCTU, €€ oOIed U (PyHKIMOHATHLHONH TPaMOTHOCTHU; 2)
BHOCUT BKJaJ B (OPMHPOBAHME MBILUIEHUS U TBOPYECKHX CIOCOOHOCTEW MOJIPOCTKOB,
HaBbIKOB HMX CaMOCTOSTEIbHONW y4yeOHOW JEeSATENIbHOCTH, SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX KakK B IIOBCEIHEBHOM JKU3HH, Tak U B
npo(hecCHOHANBHON NIeATENbHOCTH; 3) 3HAKOMHUT CO CIEeUUM(UKON HAyYHOTO MBIIUICHUS,
3aKJa/JbIBAET OCHOBBI LEJIOCTHOTO B3IJIs[a Ha €IMHCTBO IPHUPOABI U YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TallOM B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH MOJPOCTKOB;
4) cnocoOcTByeT (HOPMHUPOBAHHMIO LIEHHOCTHOTO OTHOLIEHHSI K €CTECTBEHHO-HAyYHBIM
3HAaHUAM, K TPHUPOJIE, K UEJIOBEKY, BHOCHUT CBOH BKJIaJ] B JKOJOTHYECKOE OOpazoBaHuE
IIKOJIbHUKOB.

Ha3BanHble HampaBieHuss B OOy4YeHMM XHMHHM OO€CIEUMBAIOTCS CreUUuPUKON
coliepKaHUs MPEAMETa, KOTOPBIA SBJSETCS MEeAarornyecku aganTUPOBAHHBIM OTpaKEeHHEM
0a30BOIl HAYKM XMMHH HA ONPE/IETIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu OCHOBHOHM IIKOJbI OPUEHTUPOBAH HA OCBOEHHE OOYYaIOIIMMHCS OCHOB
HEOPTraHWYECKOM XMMHHM M HEKOTOPBIX MOHATUM W CBEIEHUH 00 OTAENbHBIX OOBEKTaX
OPraHUYECKON XHMUHU.

Crpykrypa coaepskaHusi mpenMera copMupoBaHa Ha OCHOBE CHCTEMHOrO MOJXOfa K
ero uzyuenuto. CopepkaHue CKIAIbIBAETCS U3 CUCTEMBI MMOHATUNA O XUMUYECKOM DIIEMEHTE
Y BEUIECTBE M CHUCTEMBI MOHATHA O XUMUYECKON peakuuu. OO0 3TU CUCTEMBI CTPYKTYPHO
OpraHW30BaHbl IO TNPHUHLMIY [OCJIEJ0BATEILHOIO PAa3BUTHS 3HAHMM Ha OCHOBE
TEOPETHYECKUX MPEACTABICHUI PA3HOrO YPOBHS: ATOMHO-MOJIEKYJIIDHOTO YYE€HHUs Kak



OCHOBBI BCErO €CTECTBO3HaHUs, YpoBHsA [lepmognueckoro 3akona JI. 1. MenaeneeBa kak
OCHOBHOI'O 3aKOHA XMMHH, YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBSI3H, NPEIACTaBICHUI
00 DJIEKTPOJIMTUYECKON JUCCOLMAIMU BEIIECTB B pacTBOpax. [eOpeTHYECKHE 3HaHUS
paccMaTpuBalOTCd Ha OCHOBE SMIMPUYECKH TOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS TOCJIENOBATENBHO OT OJHOIO YPOBHA K JAPYroMy, BBIIOJHAS (QYHKIUH
OOBSICHEHUSI M TPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BO3MOXKHOCTEH NPAKTUYECKOTO
IPUMEHEHUS U TIOJyYECHHsI U3y4aeMbIX BEILIECTB.

Takast opranuzanusi cofepaHHUs Kypca CIHOCOOCTBYET MPEACTABICHUIO XUMHUYECKOU
COCTAaBJIIOIIEH HAYYHOM KapTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOM NpHpoAbl. Tem campiM
o0ecrneunBaeTcs BO3MOKHOCTb (POPMHUPOBAHUS Y 00YUAIOMINXCS IEHHOCTHOTO OTHOIIEHUS K
HAay4YHOMY 3HAHUIO U METOJAM II03HAaHUs B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOCHHE
COZIEp/KAaHMUS Kypca NMPOUCXOAUT C IPHUBICUCHHEM 3HAHUM M3 PAHEE U3YUYEHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

HEJIM U3YUYEHUSA YYEBHOI'O IPEJMETA «XUMUS»

K HanpaBieHuio NepBOCTENEHHOM 3HAUYMMOCTH IPHU peau3alud 00pa30BaTEIbHBIX
¢yHkuil mpenMera «XUMHUS» TPAJULMOHHO OTHOCAT (pOpMHpOBaHHE 3HAHUH OCHOB
XUMHUYECKONM HayKM Kak o0JIacTU COBPEMEHHOTO €CTECTBO3HAHUSA, IPaKTUYECKOU
ACSTEIbHOCTH 4YelOBeKa M KakK OJHOT0 W3 KOMIIOHEHTOB MHUPOBOHM KyJIbTyphl. 3adada
npeaMeTa COCTOUT B (DOPMHUPOBAHUH CHCTEMbI XUMUYECKUX 3HAHUN — BaKHEHIHNX (DaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKUX  MOJIOKEHWH,  JOCTYNHBIX  0000OUIEeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HAayKW, 3HAHWNA O HAyYHBIX METOJaX H3y4YCHUS
BEIIECTB M XUMHYECKHX pEaKIHMid, a Takke B (POPMHUPOBAHUM WM Pa3BUTUU YMEHUU U
CHIOCOOOB JIEATETHHOCTH, CBSI3AHHBIX C TUIAHUPOBAHWEM, HAOIIOJIEHHEM W MPOBEICHUEM
XUMHUUYECKOTO AKCIEPUMEHTa, COOJIIOACHUEM TMpaBwil 0€30MacHOTO  OOpallleHHs C
BELIECTBAMU B IOBCEAHEBHOMN KU3HHU.

Hapsiny ¢ 3TuM 1enu u3ydeHus npeaMera B IporpaMMe YTOUHEHbI M CKOPPEKTUPOBAHBI
C y4éTOM HOBBIX NMPHUOPHUTETOB B CHCTEME OCHOBHOTO oOmiero oOpaszoBaHus. CeromHsi B
oOpa3oBaHMM 0CO0O 3HAYMMOW NPU3HAETCA HANPABIEHHOCTh OOyUEHHUsI Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTHU, (POpMUpPOBaHUE €€ MHTEIUIEKTa M 00meld KyabTypbl. OOydeHue
YMEHHIO YUUTHCSI U MPOJOJKATH CBOE 00pa30BaHNE CaMOCTOSITEIbHO CTAHOBUTCSI OHOM M3
BOKHEUIIUX (PYHKIUH y4EOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM TIpH M3YYEHHH MIPEIMETa B OCHOBHOM IIKOJIE JOMHUHUPYIOIIEE 3HAYCHHE
MpUOOpeNH TaKUE Ueau, Kak:

e (GopMHpPOBaHME  WHTEIJICKTyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY NPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

® HANpaBJIEHHOCTh OOYYEHUS Ha CHCTEMAaTHYEeCKOE NPUOOIIEHUE ydaluxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM METOAAM MO3HAHUS,
(OopMUPYIOLTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHUH,

e oOecrieueHHE YCIOBUM, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYyYaroIIMMUCS
OTbITa Pa3HOOOpPa3HOW MNEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE IS
pa3INYHBIX BUOB JEATEIBHOCTH;



e (dopMHUpOBaHNE YMEHUU OOBICHATH M OLIEHWBATDH SBJICHUS OKPYKAIOIIETO0 MHpa
Ha OCHOBAHWMHM 3HAHUH U OIIBITA, MIOJYyYEHHBIX IIPY U3YYCHUU XUMHUH;

e (opMupoBaHHE y OOYyYarOIIMXCSd TI'yMaHUCTHUYECKMX OTHOIIECHUM, MOHUMaHUS
[IEHHOCTH XUMUYECKUX 3HAHUH ISl BEIPAOOTKH SKOJIOTMUYECKHU 1IeIeCO00pa3HOro
MOBEJEHUS B OBITY M TPYAOBOW JAEATEIBHOCTH B LEJAX COXPAaHEHHUS CBOETO
3I0POBbSI M OKPYKAIOIIEN IPUPOIHON CPEMBL,

® pa3BUTHE MOTHBAalMM K OOYYEHHIO, CIIOCOOHOCTE K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY MpO(UIIsS U HANIPaBICHHOCTH JaJIbHEUIIETO
00yueHus.

MECTO YYEBHOI'O ITPEJIMETA «XUMUS» B YYEBHOM IIJIAHE

Ha ypoBHe ocHOBHOTO o00mero ooOpazoBaHus «XuUMHs» IpU3HAHA 00s3aTEIbHBIM
y4eOHBIM  MPEAMETOM, KOTOpPbId  BXOAMT B  COCTaB  NPEIMETHOM  00JacTu
«EcTecTBeHHOHAYUYHBIE MTPEAMETHI.

Y4eOHbIM J1aHOM Ha €€ u3ydeHue 0TBeIeHO 136 yueOHbIX YacoB — 1O 2 4 B HEJENIO B
8 1 9 KJ1accax COOTBETCTBEHHO.

COILEPKXAHHUE YYEBHOI'O IPEJIMETA

8 KJIACC
ITepBoHayajbHBIC XHMHYECKHE IOHATHSA

[Ipenmer xumun. Ponb XxuMuum B KU3HU 4eioBeka. Tema U BemiecTBa. Pusmyeckue
CBOMCTBA BEHIECTB. ATperartHoe cocTosiHue BeniecTtB. [loHsTME O MeTOmax NO3HAHUA B
XuMuU. XUMUs B cucTteMe Hayk. UucTele BelecTBa U cMecu. CriocoObl pa3/iesieHusi CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE BJeMeHTbl. CHUMBOJIBI XUMUYECKUX DSJIEMEHTOB.
[IpocTbie U CIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas (opmyrna. BaleHTHOCTP aTOMOB XUMHUYECKUX JJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTtaBa BemiecTB. OTHocHuTeNnbHAass aroMHas Macca. OTHOCUTEIbHAS
MOJIEKyJIsipHas Mmacca. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B COCIMHCHUH.

Du3MUEeCKUEe U XUMHYECKHE SIBJICHUA. XUMUUYECKas peakius M €€ MpU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccupukamms XUMHUYECKUX
peakiuii (COeTMHEHMS, PA3JIOKEHUS, 3aMeIeHsI, 0OOMEHA).

Xumuueckuil axcnepumenm: 3HAKOMCTBO C XUMUYECKOM MOCY 10, ¢ mpaBUIaMH padOThI
B Jlabopartopuu U npuémaMu oOpailieHus c J1abopaToOpHbIM O00OPYJOBaHUEM; M3YyUYEHUE U
omucaHne (HU3MUECKHX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB; HaOJIOICHNE
¢busnueckux (TUTaBIeHHWE BOCKA, TasHUE JIbJa, PACTUpAHHE caxapa B CTYIKE, KUTNICHHE U
KOHJICHCAIIUSA BOJBI) U XMMHUYECKHX (TOpPEHHE CBEYH, MpPOKaJIMBaHHE MEIHON MPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHUCIOTON) sIBICHWH, HAOMIOJEHHNE W OIMUCaHUEe MPHU3HAKOB
NPOTEKaHUsI XUMHUYECKUX peakuuid (pa3ioKeHue caxapa, B3aUMOJIEHCTBUE CEPHON KUCIOThI
c xjopuaom Oapwusi, pasnoxenue ruapokcuaa menu(ll) mpu HarpeBaHuu, B3anMMOJIEHCTBHE
xene3a ¢ pactBopoMm conu meau(Il)); nyuenne cnocoboB pasnmeneHus: cmeceit (¢ TOMOIIBIO



MarHuta, (QWIbTpOBaHWE, BHIAPUBAHWEC, MUCTWLIAIUA, XpomaTtorpadus), TpPOBEICHUE
OYUCTKH TIOBAPEHHOW COJIM; HAOJIOICHHWE W OMUCAHUE PE3YJIbTaTOB TPOBEACHHS OIIBITA,
WITIOCTPUPYIOMIETO  3aKOH  COXpPaHEHWsS  MAacChl, CO3/aHWe  MOJENEH  MOJICKYI
(IrapocTepKHEBbIX ).

Baxueimmue NPpEACTABUTEIN HEOPraHHYCCKUX BEIIECTB

Bo3nyx — cmecsk razos. CoctaB Bo3ayxa. KHCIOpog — 3JI€MEHT M ITPOCTOE BEIIECTBO.
Haxoxnenue kucimopoma B Tpupoje, (U3MYECKHe M XUMHUYECKHE CBOWCTBA (peaKIuu
ropenusi). Oxcunel. Ilpumenenune xucmopoma. CrocoObl TOMydeHHUS KHUCIOpoAa B
nabopaTopud W TPOMBINIUICHHOCTH. KpyroBopoT kuciaopoma B mpupome. O30H —
aJUIOTpONHAsA MOU(PUKALINS KUCIOPOa.

TeroBoit 3pPexkT XUMUYECKOW peakInH, TEPMOXUMHUYECKHUE YpaBHEHHUSA, JK30- U
SHIOTEPMUYECKHE pEaKUUU. TOIIMBO: yrojb W METaH. 3arpsi3HEHUE BO3/yXa, YCHIJICHHE
MapHUKOBOTO A (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »anemeHT M mpoctoe BemiecTBo. HaxoxaeHue Boaopoja B HPUPOJE,
¢bu3nUecKue U XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osrydyeHus. Kuciotel u comnm.

Mosnsipablit 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSM.

®dusnueckne CBOWCTBAa BOAbl. Boma kak pactBoputenb. PactBopsl. HacelienHbie u
HEHACBIIEHHbIE PacTBOpPhL. PacTBOpHMOCTEBEIIECTB B BOAE. MaccoBas J0Jisl BEIIECTBA B
pacTtBope. XUMUYECKUE CBOWCTBA BOABL. OCHOBaHUs. Poib pacTBOPOB B IIPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bozibl B pupoie. 3arpsisHeHUe TpupoAHbIX BoA. OXpaHa U OUMCTKA
MIPUPOJIHBIX BOJI.

Knaccuduxanus Heopranmdeckux coeauHeHui. Okcuabl. Kiaccudukanus OKCHIIOB:
cojieoOpa3yromue (OCHOBHBbIE, KHCIOTHBIE, aM(OTEpHBIE) U  HECOJEOOpa3yrolIHe.
Homenknarypa okcumoB (MexayHapoaHas W TpuBHabHAs). DU3MUECKHE U XHUMHYECKUE
cBoMcCTBa OKCHIOB. [loiTydeHre OKCUIO0B.

OcHnoBanusa. Knaccuduxauss OCHOBaHMIA: MIETOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHOBaHMid (MEXIyHapoaHasi U TpuBHabHAas). Du3ndeckue U XUMUYECKUE
CBOMCTBA OCHOBaHUU. [lonydeHrne OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. HomeHknaTypa KHCIOT (MEXIyHapojaHas U
TpuBHabHas). U3nyeckue U XUMUUYECKUE CBOMCTBA KUCJIOT. Psij akTuBHOCTH MeTayioB H.
H. bekerosa. [lonyyenue Kucior.

Conmu. Howmenkmatypa cosiel (MexIyHapoaHass W TpuBHaibHas). Duznveckue u
XAMUYECKHUe cBorcTBa cosel. [lonyuenue conen.

I'eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUI.

Xumuueckuil 3Kcnepumenm: Ka4eCTBEHHOE OMPENEIICHHE COAEp KaHUsl KHUCIOpOJa B
BO3/lyX€; TOJIy4eHHE, coOupaHue, pacro3HaBaHWE ¥ U3YYCHHE CBOWCTB KHCIOPOJA;
HaOIOZICHUE B3aWMOJICHCTBUS BEIIECTB C KHUCJIOPOJOM M YCJIOBHSI BO3HUKHOBEHUS U
MpeKpaIieHuss TopeHus (mmoxapa); 03HAaKOMJICHHE ¢ 0Opa3liaMH OKCHJIOB M OIMCAaHHE HX
CBOICTB; MOJy4YeHue, CoOnpanne, paclio3HaBaHUE M N3YYCHHE CBOMCTB BOJOpOAa (TOPEHHE);
B3auMmojielictBue  Bojopojga ¢ okcuaoMm  meau(Ill)  (BO3MOXKHO — HMCHOJIb30BaHUE
BHJICOMATEPHAIIOB); HaOMOIeHne 00pa3ioB BEMIECTB KOJIMYECTBOM | MOJb; HCCIEIOBAaHUE
OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C Pa3IMYHONW PACTBOPUMOCTHIO, IPUTOTOBJICHUE



pPacTBOPOB C OMNPEAEIEHHOW MAacCOBOM JOJIEW PACTBOPEHHOTO BELIECTBA; B3aUMOJCHCTBHE
BOJBI C METa/NIaMU (HATPUEM M KaJbIeM) (BO3MOXKHO HCIOJb30BAHUE BUIEOMATEPUAIIOB);
ONPENEIICHUE PACTBOPOB KHUCIOT M IIEJIOYEW C MOMOIIBI0 HHIUKATOPOB; HCCIEIOBAHUE
00pa3lioB HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB; HAOIOICHUE U3MEHEHHSI OKPacKU
MHAMKATOPOB B pacTBOpaxX KHUCIOT U IIeNI0oUel; u3yueHue B3aumojenctus okcuaa meau(Il)
C PacTBOPOM CEPHOW KHUCJIOTBI, KHCIOT ¢ METAJUIaMHU, PEAKIIMH HEUTpaIU3alUK; MTOJTYyUYECHHE
HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO METajula JPYTMM M3 pPacTBOpa COJIU;
pelIeHue HKCIEPUMEHTANbHBIX 3ajady Mo Teme «BakHellne Kiacchl HEOPraHMYECKUX
COCIMHEHUI.

IHepuoanueckuii 3akoH u Ilepuoamyeckass cucrema xumMudeckux viemeHnros JI. U.
MenaeJieena. Crpoenne aTroMOB. XHMHYeECKasl CBSI3b. OxucauTebHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU

IlepBble TONBITKH KIacCHU(UKAIMA XHUMHUYECKHX dJeMEHTOB. [loHsTHE O Trpynmax
CXOJIHBIX JJIEMEHTOB (ILEJOYHBIC M IICIOYHO3EMEIbHBIC METAJIIbl, TaJIOTCHBbI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOPbIE 00pa3yroT aM(OTEPHBIEC OKCUIBI M THIPOKCH/IBI.

[lepuomnueckuii 3akoH. Ilepuogmueckas cucremMa XUMHYECKUX »diiemeHToB /[I. .
MenneneeBa. KopoTkornepruoaHas u JMHHONEpHoaHAs (GopMbl [leproaudeckor CHCTEMBI
xumuueckux siemeHToB JI. M. MenneneeBa. llepuoasl u rpynmbl. DUBHUYECKUN CMBICI
MOPSAJIKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYMIIBI AJIEMEHTA.

Crpoenne artomoB. CocraB artoMHbIX suep. HW3zortomsl. Onexktponsl. CrtpoeHue
AJIEKTPOHHBIX 000J0YeK aTroMOB mepBbix 20 xuMuyeckux 3aeMeHTOB llepromuyeckoit
cuctemsl J1. 1. MenaeneeBa. XapakTepuCTHKA XUMHAYECKOTO JIEMEHTA O €ro MOJIOKECHUIO B
[Tepnoanueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH  HM3MEHEHHs  paauyca  aTOMOB  XMMHYECKMX  AJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB 110 TpyllaM M IepuojaM. 3HAYCHHUE
[Tepnoanueckoro 3axkoHa u [leprondyeckon CUCTEMbI XUMUYECKUX JIEMEHTOB JIJISI Pa3BUTHUSA
Hayku U npaktuku. /. 1. MenaeneeB — y4€HbIN U TPAXKIAHUH.

XUMHYECKasi  CBSI3b. KoBanentHas  (mojsspHass W HEMOJApHAs)  CBSA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUYECKUX AieMeHTOB. loHHas
CBSI3b.

Crenenb  okuciaeHus. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. I[Iporecchl
OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCIUTEIN ¥ BOCCTAHOBUTEIH.

Xumuueckuil sxcnepumenm: M3ydeHUE OOPA3IOB BEIICCTB METAJIOB W HEMETAJIOB;
B3aMMO/JICUCTBUE THUAPOKCHIA IIMHKA C pPacTBOpaMU KHUCJIOT M IIEJIOYeH; MpOBEICHUE
OTBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHl  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIUMA
(ropeHue, peakiuu pa3aoKeHus, COSITUHEHHUS ).

MesknpeaMeTHbIE CBSI3H

Peanuzanust MeEXNpeAMETHBIX CBSI3€M MNpU HW3YyYeHHMM XUMHM B 8  Kiacce
OCYIIIECTBIISIETCSL Y€pe3 MCIOIb30BAHNE KaK OOINX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSITUU, SIBISIOIIUXCS CUCTEMHBIMHM JJISl OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.



OOmme ecTeCTBEHHO-HAYYHbBIE TOHSATHS: HAY4YHBIN (DaKT, TUIOTE3a, TEOPHSs, 3aKOH,
aHaJ3, CHHTE3, KIacCUPUKALUsA, TEPHOAUYHOCTh, HAONIONCHUE, JKCIEPHUMEHT,
MOJICTHPOBAHKE, U3MEPEHUE, MOJICIh, SIBJICHHE.

®dwus3uka: Marepusi, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIHI,
PaMOaKTUBHOCTh, MOJICKYJIa, JJCKTPUUECKUAN 3apsij, BEIIECTBO, TeJIO0, 00BEM, arperaTHoe
COCTOSTHHE BEIECTBA, Ta3, (U3MUECKUE BEIIMUUHBI, CIUHUIIBI U3MEPECHHSI, KOCMOC, TIAHETHI,
3BE3161, ComHIIE.

buonorus: gporocunTes, apixanue, bunocdepa.

['eorpadusi: armocdepa, rtuapocdepa, MUHEpaIbl, TOPHBIE TOPOMBI, IOJIE3HBIE
MCKOIIaeMbI€, TOIJIUBO, BOJTHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUMHYECKas peaKuus

ITepuonnueckuit 3akoH. llepuommueckas cucrema xumuyeckux sneMeHToB [J[. U.
MenpneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XHUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX IMEPHUOJIOB, Kavs, KaJblUs U WX COCIUHEHUUA B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIEMEHTOB B lleproanueckor cuCTeMe U CTPOEHUEM X aTOMOB.

CtpoeHue BelecTBa: BUAbI XMMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTBh CBOMCTB BEIIECTBA OT THUNA KPUCTAJUIMYECKOM PEIIETKH M BHJIA XUMHUYECKOU
cBs3u. Knaccudukamuss 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB (MEXKIyHAapoOIHAs M
TpUBHaJIbHAs1). XUMHUUYECKHE CBONCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kilaccam
HEOPraHMYECKUX COCIUHECHUM, TEHETUYECKAs CBSI3b HEOPTaHUUYECKNUX BELIECTB.

Knaccudukanys XuMu4ecKux peakiiuii o pa3IMuyHbIM MpU3HaKaM (110 YHCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(DQeKkTy, M0 M3MEHEHHIO CTEereHen
OKHUCJICHUS] XUMUYECKHUX DJIEMEHTOB, IO OOPATUMOCTH, TI0 YYaCTUIO KaTalu3aTopa). JK30- U
SHJIOTEPMUYECKUE PEAKLINH, TEPMOXUMUUYECKHUE YPABHECHMUS.

[Tonsitue o ckopocTH XUMUYeCKOr peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [[oHATHE O rOMOreHHBIX M TETEPOT€HHBbIX peakuusx. lloHartue o
XUMHUYECKOM paBHOBecHH. (DakToOpbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOW PEAKLIHUU U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIHHBIC PEAKIMU, AJICKTPOHHBIN OallaHC OKHUCIUTEIhHO-
BOCCTAaHOBUTEIBbHOU peakiuu. COCTaBICHUE YPABHEHUN OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIb30BaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopus SICKTPONIUTHYECKON AUCCOLMALMAMU. JIEKTPOJUTHI U  HEIJIEKTPOJIUTHI.
Katnonsl, aHnonsl. MexaHnu3M JUCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BUJAMU XUMUYECKOU
cBs3u. Crenenb gucconuanuu. CHIbHBIC U CTa0bIe JIEKTPOJIHTHI.

Peakiuu moHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJIHBIE
U COKpall€HHbIE MOHHbIE YpaBHEHHUs peakuuil. CBONCTBA KHUCIOT, OCHOBAaHUM U COJEH B
CBETE MPEJCTABICHUN 00 3JEKTPOJUTUUYECKON aucconuanvu. KauecTBeHHbIE peakinu Ha
noHsbl. [IoHsATHE O THIPOIN3E CONEH.



Xumuueckuul dKcnepumenm: O3HAKOMIIEHHE C MOJEISAMU KPHUCTALIMYECKUX PEMIETOK
HEOPraHWYECKUX BEIIECTB — METAJUIOB W HEMETaoB (rpadurTa M aiamasa), CI0KHBIX
BELIECTB (XJIOpH/Ia HATPpUsl); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKON PeaKkiiuu OT
BO3JICUCTBUSI PA3IMYHBIX (DAaKTOPOB; HCCIEAOBAHUE BJIEKTPOIPOBOJIHOCTU PACTBOPOB
BEIIECTB, Mpollecca JAUCCOLUAIMUA KUCIOT, MIeiNoYeld U cojeil (BO3MOXKHO HCHOJIb30BAHHE
BUJICOMATEPUAIIOB); TMPOBEIACHUE ONBITOB, WLIIOCTPUPYIONIMX NPU3HAKK MPOTEKaAHUS
peakuuii MOHHOTO OoOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHHE raza, 0O0pa3oBaHHE BOJIbI);
OTBITOB, WUTIOCTPUPYIOIIUX TMPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMil
(ropeHue, peakiu pas3ioKEeHHs], COCIMHEHUS); paclIO3HABAHUE HEOPTaHUYECKUX BEILECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAKIIUN HA MOHBI; PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

HemeTaJyiibl M1 UX coeAMHEHUS

OO6mias xapakTepuctuka rajoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE
creneHu okuciieHus. CTpoeHne U PU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XVMHUUYECKHE CBOWCTBA Ha MpUMEpe XJopa (B3aUMOJEHCTBUE C METaJJIaMU, HEMETAJlJIaMH,
mienoyamu). XaopoBoaopon. ConsiHash KHUCIOTa, XHUMHYECKHE CBOWMCTBA, IMOIY4YEHUE,
npuMeHeHue. JleiicTBue XJiopa M XJOPOBOJAOpPOJA HA OpraHuU3M uejioBeKa. BaxHeiimine
XJIOPUBI U UX HAXOKACHUE B IPUPOJIC.

OO6miass xapaktepuctuka eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Crpoenne u (U3HUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa M CEpBbL.
AnnotrporniHble  MoAMGUKAIMA KHUCIOopoAa U cepbl. XUMHUYECKHE CBONCTBA CEpHI.
CepoBojiopoji, CTpoeHHe, (pu3nuecKkue W XuMU4Yeckue cBodcTBa. OKCHUIBI CEphbl Kak
MPEJCTAaBUTEIM KHUCIOTHBIX OKCcHAOB. CepHas KucloTa, (QuU3nueckue M XUMHUUYECKHUE
CBOMCTBa (00IIME Kak MPEACTaBUTENS Kiacca KHUCJIOT W crenudpuyueckue). XUMHUYECKHUE
peakiuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TOMYyYeHUs] CEPHOM KHCIOTHI.
[Ipumenenue. Conu cepHOM KHUCIOTHI, KadyeCTBEHHAsh peakius Ha Cyiab(dar-uoH.
Haxoxnenue ceprl u €€ COeAMHEHUN B NPUPOJE. XUMUUYECKOE 3arps3HEHUE OKPYKAroLIen
Cpelbl COSAMHEHUSIMU cepbl (KHCIOTHBIC JOXIH, 3arps3HEHHE BO3JlyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

OO6mrast xapakTtepuctuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTHUCTPOEHHUS aTOMOB,
XapaKTEePHbIEC CTETIEHU OKUCIICHUS.

A3oT, pacpocTpaHeHUE B IPUPOE, PU3MUECKHE U XUMHUUYECKHe cBoiicTBa. KpyroBopor
azota B mpupojae. AMMHAK, €ro (U3MUECKME W XUMHUYECKHE CBOWMCTBA, IOJYyYEHHE H
npuMmeHenue. Conu aMMOHMS, WX (U3UYECKHME U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE.
KauecTtBenHas peakuys Ha MOHbl aMMOHHUA. A30THasl KUCIIOTA, €€ MOoJIy4eHue, Gu3nuecKue u
XUMHUYECKUE CBOICTBa (0OIIME Kak MpPEICTABUTENs KJacca KUCIOT U crhenuduyecKkue).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHHS B KauyeCTBE MMHEPAIbHBIX YAOOpPEHUM.
XUMUYECKOE 3arps3HEHUE OKPYKAlOLIEl Cpeabl COEAMHEHUSAMH a30Ta (KUCJIOTHBIE TOXKIH,
3arps3HEHHUE BO3/yXa, IOYBHI U BOJOEMOB).

docdop, amoTponHbie Moaupukauu hochopa, puznUecKre ¥ XUMHUIESCKUE CBOMCTBRA.
Oxcun dochopa(V) u dochopnas kucmora, Pu3nUeckne W XUMHUYECKHE CBOWCTBA,
nonyuenue. Mcnonp3zoBanue GochaTtoB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.



OO6mrast xapaktepuctuka sneMeHToB [VA-rpynmel. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUS.

VYrnepoa, amioTpornHeie MOau(pUKAIMU, paclipocTpaHeHue B npupoje, pusndyeckue u
XuMu4eckue cporictBa. Ancopouusi. Kpyrosopor yriepona B mpupojge. OKcHbl yriaeposa,
uX (QU3NYECKHEe U XUMUYECKHE CBOWCTBA, NEUCTBHE HA JKUBBIE OPraHU3MBbI, MOJYUYEHHE U
npyUMeHEeHUe. DKOJOTUYECKHe MpoOIieMbl, CBsA3aHHBIE ¢ okcuaoM yriepona(lV); rumoresa
rJ100aJIbHOTO TIOTETUICHUS KJIMMaTa; MapHUKOBBIN 3(PdeKT. YTonbHas KUCIO0Ta U €€ COJIU, UX
(bu3MYecKue U XUMHYECKIE CBOMCTRA, MOJydeHNe U TpuMeHeHne. KauecTBeHHas peakius Ha
kKapOoHaT-uoHbI. Mcmonp3oBaHne KapOOHATOB B OBITY, MEIWUIIMHE, MPOMBIITUICHHOCTH H
CEIIbCKOM XO3SIMCTBE.

[TepBoHaYaTbHBIE TOHATHS 00 OPTAHUYECKHUX BEIIECTBAX KaK O COSTUHEHUSAX yTiepoia
(MeTaH, 3TaH, 3TWJIEH, AllETUJICH, 3TAHOJ, TIWIEPUH, YKCyCHas KucioTa). X cocrtaB mu
XUMUYecKkoe cTpoeHue. [loHsATHEe 0 OMONIOTMYECKHM BaXKHBIX BEIIECTBAX: JKHpax, Oenkax,
yriaeBoJaXx — W MX POJU B JKU3HU ueJoBeka. MaTepHallbHOCEIUHCTBO OPraHMYECKUX M
HEOPTaHWYECKUX COCTUHEHUHN.

KpemHuuii, ero ¢usnueckue M XUMUYECKUE CBOMCTBA, TOJYYCHHEH IPUMEHEHUE.
Coenunenusi kpeMHus B mnpupoje. OO6mue mnpeacraBieHuss o6 oxcuae kpemuus(IV) u
KpeMHHeBOW  kucioTe. CuiMkaThl, UWX  HUCIOJb30BaHWE B  OBITY, MEIUIIMHE,
MPOMBINIUICHHOCTU. BakHeiue cTpouTelbHbIe MaTepuaibl: KepamHuKa, CTEKJIO, IIEMEHT,
0eToH, xene300eToH. [IpobiieMbl 6€30acHOTO UCTIOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii sKcnepumenm: M3ydeHHE 00pas3lOoB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB
COJITHOW KHCIIOTBI, MPOBEJCHNUE KaUYeCTBEHHBIX PEAKIMil Ha XJIOPUJ-WOHBI W HAOJIOJCHUE
MPU3HAKOB MX TPOTEKAHWS; OMBITHI, OTpaKaroniue (GpU3NYECKHe W XMUMHYCCKHE CBOWCTBA
TJIOTCHOB U MX COCIMHECHHH (BO3MOXHO WCITOJIb30BAHUEBHUICOMATEPHAIIOB); O3HAKOMIICHHE
c oOpaznamMu XJIOPUAOB (TAJIOTEHUIOB); O3HAKOMJIGHHE C oOOpa3naMu cepbl U e
COCIMHEHUSIMU (BO3MOKHO HCIIOJIb30BAaHUE BHUJCOMATEpUAJIOB); HAOJIOJIEHHE TIpoliecca
oOyrnvMBaHMs caxapa MOJ JEHCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KHUCJIOTHI; H3yYCHUE
XUMUYECKUX CBOMCTB pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEJACHUE KAYECTBEHHOW PEaKIuu
Ha cynb(haT-uoH U HAOIIOJEHUE MPU3HAKA €€ MPOTEKaHUS, 0O3HAKOMIIEHHE ¢ (U3HMUECKIMU
cBolicTBaMu  a3zora, ¢dochopa W WX COCAUHECHHMH (BO3MOXKHO  HCIOJIb30BAaHHE
BHJIEOMATEPHAIIOB), 00pa3iiaMu a30THHIX U (HocHOPHBIX yI0OpEHUit; MoTydyeHne, CoOupaHue,
pacro3HaBaHWE U U3yYCHHUE CBOMCTB aMMHUaKa; MPOBEICHNE KaYeCTBCHHBIX PEaKIUii HA UOH
aMMoHUST W (ochar-nOH W U3YYCHHE NPHU3HAKOB HX IMPOTCKAHUsS, B3aUMOJICHCTBUC
KOHIICHTPUPOBAHHOW  A30THOH  KHCIOTBI C MeIbl0  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); M3yYEHHWE MOJICICH KPUCTAUIMUECKHX pemeéTok anMasa, Tpadwura,
dymiepeHa; O3HAKOMJICHHME C  TMPOLECCOM  aJCOpPOIMHM  PacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM yII€M W  YCTPOWCTBOM TMPOTHBOTA3a; TOJYYCHHE, COOMpaHwue,
pacmo3HaBaHWE W W3YYCHUE CBOWCTB YIJICKUCIOTO Ta3a; NPOBEICHHE KadeCTBEHHBIX
peaknuii Ha KapOOHAT- M CHJIMKAT-WOHBI W W3Y4YEHUE TMPU3HAKOB WX TNPOTEKAHMUS;
03HAKOMJICHUE C MPOTYKITUEH CUJIMKATHOM MIPOMBIITUICHHOCTH; perieHue
AKCIIEPUMEHTAILHBIX 3a/1a4 TI0 TeMe «BakHeiie HeMeTautbl U X COSAMHEHUS.

MeTaiibl 1 UX COEAMHEHUS



OOmrast xapakTepuCTHKa XUMHYECKUX DSJEMEHTOB — METAJUIOB HA OCHOBAaHUM HUX
nojioxkeHusa B Ilepumomuueckont cucreme xumMudeckux siemeHtoB J[. M. MenneneeBa u
ctpoeHusi atoMoB. CTpoeHHE MeTaIoB. MeTammyeckas CBA3b U MeTallIMyecKas
KPUCTAJUIMYECKasd peIETKa. DICKTPOXUMUUECKUH psii HANIPsLKEHUN MeTtauioB. dusnueckue
U XHUMHUYECKHE CBOMCTBa MeTauioB. OOmue crocoObl momaydeHus metamioB. [loHsTue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT Koppo3uu. CruiaBbl (CTadb, YyT'YH,
JIOPAITIOMUHUM, OPOH3a) U UX MIPUMEHEHHUE B OBITY ¥ TPOMBIIIJICHHOCTH.

[Ilenounsie MeTaIbl: MoJNOKEeHUE B [lepruoanyeckoi cucTeMe XUMUYECKUX AIIEMEHTOB
J. W. MenneneeBa; CTpOEHHME HX aTOMOB; HAXO0XKACHUE B mnpupone. Pusnueckue Hu
XUMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUABl U TUJIPOKCUJIBI HATPUSA U
kanus. [[puMeHeHre MEeT0YHbIX METAIOB U UX COEUHECHUMU.

[I{eroyHO3E€MENBbHBIE METAJLIBI MAarHuil M KajdbLUWW: MoJoxkeHue B Ilepmoamueckon
cucteMe xumuueckux 3neMmeHToB Jl. 1. MenaeneeBa; CTpO€HHE MX aTOMOB; HAXOXK/ICHUE B
npupoae. Duznyeckue MW XUMHYECKHE CBOMCTBA MarHusd MW Kalblus. Baxnenmmue
COCAMHEHUs KalblMs (OKCHI, THAPOKCHI, coiik). JKECTKOCTh BOJBI W CIOCOOBI €&
YCTPAHEHMUS.

AnroMuHui: nojoxenue B Ilepumogmyeckoil cucremMe XUMUYECKUX 3yiemMeHToB [l. .
MeHneneeBa; CTpOCHHE aToOMa; HaxXxOoXAeHHWE B npupoie. Duznyeckne M XUMUYECKHUE
CBOMCTBA aTFOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCH/IA M THIPOKCHJIA aJTFOMUHUS.

Kenezo: mnomoxenne B Ileproanyeckoil cucremMe XuMHUECKMX djemeHToB J[. U.
MenzeneeBa; CTpPOCHHE aToMa; HaxXoXJaeHue B npuponae. Du3ndeckue U XUMHUYECKHE
cBorcTBa keneza. Oxcunbl, ruapokcuasl U conu xeneza(ll) m sxenesa(Ill), mx cocras,
CBOICTBA U MOJTyYCHHUE.

Xumuueckuii sxcnepumenm: O3HAKOMJICHHE € oOpas3laMd METaJJIOB U CILJIAaBOB, UX
(U3MYECKUMU CBOWCTBAMHU;, H3YyUYCHUE PE3YJbTATOB KOPPO3UU METALIOB (BO3MOXKHO
WCIIOJb30BaHNE BHUACOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHIA KaJbIUs U
HaTpus C BOJOW (BO3MOXXKHO HCIOJIb30BAaHHE BHICOMATEPUAIIOB); HCCIICIOBAHUE CBOMCTB
KECTKOW BOBI; Ipollecca TOPEHHUs JKejle3a B KUCJIOpoAe (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); MPU3HAKOB
MPOTCKAHUS KAaYyeCTBCHHBIX pPEaKIMii Ha HOHBI (MarHWs, KaJbllWs, aJlOMHHUS, ITUHKA,
xenesza(ll) u xeneza(Ill), meau(Il)); HaGmrOMEHME M OINMMCAHHME MPOIIECCOB OKpPAIIMBAHUS
IJITAMCHU MOHAMHM HATPHs, KaIus U KaJblKs (BO3MOXXHO MCITOIH30BaHUE BUICOMATEPHATIOB);
rccieoBanne aM(OTEpHBIX CBOMCTB THAPOKCHAA aAIIOMHHHS M THIPOKCHIA ITMHKA,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BaKHEHIINe METAIIIBI U UX COCTUHEHUS.

XHMHA U OKpPY:KAKOLIas cpeaa

Bemecrea u  Marepuansl B [OBCEIHEBHOW JKM3HM 4elloBeKa. be3omacHoe
MCIOJIb30BaHUE BEIIECTB U XMMHUECKUX peakiuii B ObITy. [lepBas momMous Npyu XUMHYECKUX
0’KOTrax M OTPABJICHUSIX.

XUMHUYECKOE  3arpsA3HEHHE  OKPYXalolleil  cpelbl (mpenenbHas. JOMyCTUMAs
KOHIIEHTparus BeecTs, nanee — [1/IK). Poiab xuMun B peleHnn 3KOJ0TUUECKUX TPOOIEM.



Xumuueckuul sKcnepumenm: U3y4E€HHE OOpPA3LOB MaTepUaioB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTepUaIbl).

MexnpeaMeTHbIE CBA3H

Peanuzanmss MexXnpenMeTHBIX CBsI3€il TpuM  U3yuyeHMHM XuMUM B 9  Kiacce
OCYILECTBIISIETCS] Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUH, TaK U
HOHSATHH, SBISIOMINXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. O0Ire ecTecTBeHHO-HAyYHbIE MOHATHS: HAay4HbIM (DakT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaJlu3, CHUHTE3, KilaccupuKauus, TMEPUOJUYHOCTh, HAOIIOACHHE, SKCIEPUMEHT,
MOJIETUPOBAaHUE, H3MEPEHUE, MOJIeNb, SBICHUE, MApPHUKOBBIM 3(PQeKT, TexHoIorus,
MaTepUabl.
®dwuzuka: Marepus, aTroM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIWA, H30TOIHI,
pPaIMOaKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUI 3apsi, NPOBOJHUKH, TMOIYIPOBOIHUKH,
IUDJIEKTPUKH, (POTOIEMEHT, BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAIIMUECKAsl pEIIETKa, CIUIaBbl, (PU3UYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHNUS, KOCMUUECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.
buonorust: ¢otocunTe3, abixaHue, Ouocdepa, 3KOCHCTEMa, MUHEPAIBHBIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BEILIECTBA.
['eorpadusi: atmocepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TIOPO/IbI, IOJIE3HBIE NCKONIAEMBIE,
TOIIMBO, BOJHBIE PECYPCHI.

IHINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE W MeETamnpeaMETHbIE PE3yJbTAaThl MPEACTaBICHBI C Y4ETOM OCOOCHHOCTEH
Mperno/iaBaHus OOIIECTBO3HAHUS B OCHOBHOM IIKOJIE.

[InanupyemMbie mpeaMeTHbIE PE3YIbTaThl U COJEpKaHue yueOHOTO MpeaMeTa pacipeaesieHbl
M0 ToJilaM O0y4YeHHUs C y4ETOM BXOSIIMX B KYpC COAEpP)KAaTEIbHBIX MOJYJIeH (pa3liesioB) u
TpeObOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEeNbHOW MPOrPAMMBI,
MpEACTaBICHHBIX B DenepaqbHOM TOCYJApCTBEHHOM  00pa3oBaTEIbHOM  CTaHIApTE
OCHOBHOTO 00111eT0 00pa3oBaHus, a Takxke ¢ yudétom [IpuMepHOi mporpaMmbl BOCIIUTAHUS.
ConepxaTenbHble MOIYIH (pa3liesibl) OXBAThIBAIOT 3HAHUS 00 OOIIECTBE M YEJIOBEKE B
1I€JIOM, 3HAHUS BCEX OCHOBHBIX C(hep KU3HU OOIIECTBA U 3HAHUE OCHOB POCCUKCKOTO MpaBa.
[IpeacraBieHHblid B MpOrpaMMe BapUaHT paclpelesieHus MoayJied (pa3ienoB) Mo rojam
00y4eHUs SIBISCTCS] OJTHUM U3 BO3MOKHBIX.

Hay4ynbiM CcOOOIIECTBOM U MPEACTaBUTEISIMHU BBICIIEH IIIKOJBI TPEAJIaraeTcsi TaKoe
pacnpenenieHue CoiepKaHus, pu KOTOPOM MOAYJb (pazzaenn) «OCHOBBI pOCCUICKOTO MPaBay
3aMbIKaeT U3y4YE€HHUE Kypca B OCHOBHOM IIKOJIE.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3YIBTAThl BOIUIOLIAIOT TPAAULMOHHBIE POCCUMCKHE COLMOKYJBTYPHBIE H
JTYyXOBHO-HPAaBCTBEHHbIE IICHHOCTH, NMPUHATHIE B OOIECTBE HOPMBI MOBEIACHUS, OTPaXKAIOT
TOTOBHOCTh OOYyYalOUIMXCAd PYKOBOJACTBOBAaTHCS HMH B JKM3HH, BO B3aUMOJCHCTBUH C
APYTUMHU JIIOJIbMHU, TIPU MPUHATHH COOCTBEHHBIX perieHuil. OHU JOCTUTAIOTCS B €IUHCTBE
yueOHOM W BOCHUTATEIbHOW JIEATENbHOCTH B IPOILIECCE pa3BUTUA Yy OOydarouuxcs



YCTAHOBKM Ha pPEIICHUE MPAKTUYECKUX 3a7ad COLUAIbHOW HAIMPABICHHOCTH U OMbITA
KOHCTPYKTHUBHOTO COLIMAJIBHOTO MOBEACHUS MO0 OCHOBHBIM HAIPABJICHUSM BOCIHUTATEIBHOM
NEATEIBHOCTH, B TOM YHCJIE B YAaCTH:

I'pasicoanckozo éocnumanus:

TOTOBHOCTH K BBITIOJIHEHUIO O0S3aHHOCTEN TpaKJaHWHA M peaju3allii €ro Mpas, yBaKCHHE
npaB, cBOOOJ M 3aKOHHBIX MHTEPECOB JIPYTUX JIIOJICH; aKTUBHOE Y4acTHE B )KM3HU CEMbH,
o0pa3oBaTeNnbHON OpraHu3aluy, MECTHOIO COOOIIECTBA, POJHOIO Kpasi, CTPaHbl; HEMPUSITHE
mo0bIX (opM dKCTpeMu3Ma, AUCKPUMHUHAIIMN; MOHUMAHUE POJIA PA3IMYHBIX COITMATBHBIX
MHCTUTYTOB B JKM3HHM YEJOBEKa; MpEACTaBIeHUE 00 OCHOBHBIX IpaBax, CBOOOIAX M
00SI3aHHOCTSIX TPaKJaHUHA, COI[UATBHBIX HOpMaxX U MpaBUIaX MEKIUYHOCTHBIX OTHOILICHUM
B TOJIMKYJIBTYPHOM U MHOTOKOH()ECCHOHAIbHOM OOIIECTBE; MPEACTaBICHHE O CHOoco0ax
MIPOTUBOACHUCTBUSI KOPPYMIIUU; TOTOBHOCTh K pa3HO00pa3HOI CO3UIaTeIbHON JIESITEIIbHOCTH,
CTPEMJICHHE K B3aMMOIIOHMMAHUIO W B3aUMOINOMONIM; AKTUBHOE Yy4YacTHE B LIKOJbHOM
CaMOYIIPaBJIEHUHU; TOTOBHOCTh K YYaCTHIO B TyMaHUTApHOU JEATEILHOCTH (BOJOHTEPCTBO,
MOMOIIIb JIFOJISIM, HYKJIAaIOIIIMMCS B HEH).

Ilampuomuueckozo eocnumanus:

OCO3HAHHE  POCCHUHCKOM  TpaXXITAaHCKOM  MACHTUYHOCTH B  MOJUKYJIBTYPHOM H
MHOTOKOH(ECCHOHAIBHOM OOIIECTBE; MPOSBICHUE MHTEpPECAa K MO3HAHHUIO POJIHOTO SA3bIKA,
HUCTOpUH, KyJIbTypbl Poccuiickon denepaunn, cBOEro Kpas, HapoaoB Poccuu; IEHHOCTHOE
OTHOILIIEHUE K JOCTHKEHHUSIM cBoeld PomunHbl — Poccuu, K Hayke, UCKYCCTBY, CIIOPTY,
TEXHOJIOTHUSM, OO€BBIM TOJBUTaM U TPYJIOBBIM JIOCTHXKEHUSIM HApOJa; YBaXKCHHUE K
cuMBoiaM Poccum, TrocynapCTBEHHBIM Mpa3JHUKAM; HCTOPUYECKOMY, IPUPOJIHOMY
HaCJIEMIO U MaMSTHUKAM, TPAAULIMAM Pa3HbIX HAPOJIOB, IPOKUBAIOIINX B POJIHOM CTpaHe.
/lyX08HO-HPABCMEEHHO20 60CRUMAHUA:

OpUEHTAIlMs Ha MOpaJbHbIC IIEHHOCTH M HOPMBI B CHUTYyallUsSX HPaBCTBEHHOTO BHIOODA;
TOTOBHOCTh OIIEHHUBATh CBOE MOBEJEHNE U TTOCTYIKHU, MOBEJACHUE U MOCTYIIKU JPYTUX JIOJIeH
C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMSI MOCIEACTBUN MOCTYIKOB;
aKTUBHOE HETIPUATHE aCOIMATIBHBIX MOCTYIKOB; CBOOOJa M OTBETCTBEHHOCTh JHUYHOCTH B
YCIIOBUSIX UHJIMBUIYAJIbHOTO U OOIIIECTBEHHOTO MPOCTPAHCTBA.

QDu3uueckozo eocnumanus, Gopmuposanus Kyabmypvl 300p06ba U IMOUUOHATILHO20
onazonoayyus:

OCO3HAHHUE LIEHHOCTH W3HH; OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3[0POBbIO0 M YCTaHOBKA
Ha 37I0pOBBIA 00pa3 »W3HHW, OCO3HAHUE TOCJIEACTBUN M HEMPUSTHE BPEIHBIX MPUBBIYCK
(ynotpeOneHue ankorosisi, HAPKOTUKOB, KypeHue) U UHbIX (GOopM Bpena uisi PU3NYECKOro U
MICUXUYECKOTO 3/I0pPOBbs; COONIIOJICHHE TIpaBWJI O€30MaCHOCTH, B TOM YMCIE€ HaBBIKH
0e30macHOro MOBEICHUsI B MHTEPHET-CPEJIE;

CIIOCOOHOCTh aJaNTHPOBATHCS K CTPECCOBBIM CUTYaIlUsIM U MEHSIOIIMMCS COLUAIbHBIM,
MH(POPMAITMOHHBIM U MPUPOAHBIM YCIOBHUSAM, B TOM YHUCJIE OCMBICIISISI COOCTBEHHBIN OIBIT U
BBICTpanBasi JAJIbHEUIIINE LIEJIH;

yMEHUE PUHUMATh ceOsl U APYTuX, HE ocyxkaasi; CHOPMUPOBAHHOCTh HABBHIKOB pehIeKCHH,
MIPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TAKOTO YKe IpaBa APYroro 4eJaoBeKa.

Tpyooeozo éocnumanus:

YCTAaHOBKAa Ha AaKTHUBHOE YYacTHUE B PEIICHHHM MPAKTHYECKUX 33Jad (B paMKax CEMBH,
oOpa3oBaTeNbHOM OpraHu3alud, TOopoja, Kpas) TEXHOJOTHYECKOW U COIHAJIbHOM
HaIpPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJTHSTH



TAKOro poJa AEATEIbHOCTb, MHTEPEC K MPAKTHUYECKOMY M3y4deHHUIO0 mpodeccuid u Tpynaa
Pa3JIMYHOrO poJa, B TOM YHUCJIE HA OCHOBE NMPUMEHEHUS M3y4aeMOro MPEAMETHOIO 3HAHUS,
OCO3HaHME BAXHOCTH OOYYEHHMs Ha TMPOTHKEHUM BCEH IKU3HM NI YCHEUIHOU
npodeccruoHanbHOM AESTENBHOCTA U PA3BUTHE HEOOXOUMBIX YMEHHUM ISl ATOTO; YBAaXKEHUE
K TpyAy W pe3yjibTaTaM TpYJIOBOM AESTENbHOCTH; OCO3HAHHBIA BBHIOOP U IMOCTPOCHHUE
UHANBUIYabHON TpaeKTOpUU OOpa3OBaHMsSI M >KU3HEHHBIX IUIAHOB C YYE€TOM JIMUHBIX U
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH.

IKo02u1ecK020 60CNUMAaHUA:

OpHEHTalMsl HAa NPUMEHEHHWE 3HAHWW U3 COLMAJIBHBIX U €CTECTBEHHBIX HAyK JUISl PELICHHUS
3aJa4 B 00JacTU OKPYXKAIOLIEH Cpe/pl, TIAaHUPOBAHUS TMOCTYNKOB M OLIEHKA BO3MOXHBIX
IOCHEACTBUA CBOMX JEWCTBHM JUIA  OKPYXKAIOWIEW Cpenbl; IIOBBIIICHHE YPOBHA
AKOJIOTUYECKON KYJIBTYpbI, OCO3HAHUE TNIO0AIBHOTO XapaKTepa 3KOJIOTMYECKUX MPOoOIeM U
IyTEX WX PELICHMS; AKTUBHOE HENPUATHE IEWCTBUM, NPUHOCIIIMX BpPEN OKPYKAIOIIEH
Cpelie; OCO3HaHHE CBOEH POJM KakK IrpakJaHUHA U MOTPEOUTENsI B YCIOBHUSIX B3aMMOCBSI3U
IIPUPOJIHON, TEXHOJIOTUYECKON U COLUAIIBHON CPEll; TOTOBHOCTD K YYaCTHIO B IIPAKTUYECKON
NEATEIBHOCTH DKOJIOTMYECKON HAIPABIEHHOCTH.

Ilennocmu nayunozo no3Hanus:

OpUEHTalMsI B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX HpPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI YEJIOBEKa, NPUPOJbI U OOLIECTBA, O B3aUMOCBSI3AX
YeJI0BEKa C IPUPOAHOM M COLUAIBHOM CPENOM; OBJIAJCHUE SI3BIKOBOW M YUTATEIBCKOU
KyJbTYpOM KaK CpPEICTBOM IIO3HAHUS MHpA; OBJAJEHUE OCHOBHBIMM HAaBBIKAMH
HCCJIEI0OBATENbCKOW JESATENbHOCTH; YCTAHOBKA HA OCMBICICHHE ONbITa, HAOIIOACHUIM,
IIOCTYIIKOB M CTPEMJICHHE COBEPIICHCTBOBATH IIyTH JOCTHKEHUS WHAWBUIAYAIBHOTO U
KOJUIEKTUBHOTO 0JIaronoayyus.

Jluunocmusie  pesynromamol, o0becneuugawuwiue aloanmayuio  odyuarouiezoca K
UBMEHAIOUWUMCA YCAOGUAM COUUATbHOU U RPUPOOHOIL CPEOblL:

OCBOEHHE OOYyYaroIIMMHCS  COLMAJIBHOTO  ONbITA, OCHOBHBIX COLIMAJIBHBIX  pOJIEH,
COOTBETCTBYIOILIMX BEAYIIEH JEATEIbHOCTH BO3pacTa, HOPM M TNPaBUI OOIIECTBEHHOI'O
noBeeHus, (POPM COLMAIbHOM JKU3HU B TPYIINAx U COOOIIECTBAaX, BKIIIOUAsk CEMbIO, TPYIIIIHI,
c(OpMUPOBAHHBIE O MPO(ECCHOHATBHON JESTENbHOCTH, a TAaKXK€ B paMKax COLMAIbHOTO
B3aMMOJEHUCTBUSA C JIFOAbMU U3 IPYrOM KYJBTYPHOU CPELbI;

CIIOCOOHOCTh OOy4arolmIMxcs BO B3aMMOJCHCTBMM B YCJIOBHUSX HEONpPEAEIEHHOCTH,
OTKPBITOCTbH OIIBITY U 3HAHUSAM APYTHX;

CIIOCOOHOCTH JACMCTBOBATh B YCJIOBHUSX HEONPEAEIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUAM
IPYTUX, MOBBIIATh YPOBEHb CBOEW KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO NESITEIBHOCTD, B
TOM YHCJIE YMEHHE YUYHUTBhCA y APYTUX JIFOAEH; OCO3HABATH B COBMECTHOM NESITEIBHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMM U3 OMbITA IPYTHX; HABBIK BBISBICHUS U CBSA3bIBAHUSA
00pa3oB, CMOCOOHOCTh, (OPMUPOBAHUS HOBBIX 3HAHUM, B TOM 4YHCIE CIOCOOHOCTH
(dbopMynupoBaTh HUJIEU, MOHATHS, TUIOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM YHCIIE paHee
HEU3BECTHBIX, OCO3HaBaTh JACPUIUT COOCTBEHHBIX 3HAHUW U KOMIETEHTHOCTEH,
IUIAHUPOBATH CBOE PA3BUTHE;

HaBbIK BBISIBJICHUS U CBS3bIBaHHS 00pa30B, CIOCOOHOCTh (POPMHUPOBAHUS HOBBIX 3HAHUH, B
TOM 4YHUCJIE€ CHOCOOHOCTh (POPMYIUPOBATH HAEHU, MOHATUSA, TUIOTE3bl 00 OOBEKTaX U
ABJICHUSX, B TOM YHCIIE€ paHEe HEU3BECTHBIX, OCO3HABaTh Ae(PUIUT COOCTBEHHBIX 3HAHUU
Y KOMIIETEHTHOCTEH, IIJITAHUPOBATH CBOE PAa3BUTHE;



YMEHUE PACHO3HAaBATh KOHKPETHBIE MPUMEPHI MOHATHS IO XapaKTePHbIM IpU3HAKAM,
BBIIIOJIHATh ONEPAMd B COOTBETCTBUM C ONPEIEICHUEM M MPOCTEHIIUMH CBOMCTBAMHU
NOHATHS, KOHKPETU3UPOBATh MOHITUE MPUMEPAMH, UCIIOJIB30BATh MOHATHUE U €r0 CBOMCTBA
IpU pelIeHuy 3a/1ay (Jajiee — OMepupoBaTh MOHITUAMU), a TAKKE ONEPUPOBATH TEPMUHAMU
U TIPEJICTABICHUSAMH B 001aCTH KOHIICTIIIMM YCTOMYUBOTO pPa3BUTHS;

yMEHHUE aHAIM3UPOBATh U BBISBIISITH B3AUMOCBSI3U MTPUPO/IbI, 00IIECTBA U SKOHOMUKH;
YMEHHUE OLICHUBATh CBOM JACHCTBHS C YUETOM BIMSHUS Ha OKPYKAIOLIYIO CPENY, TOCTUKEHUI
1eJIeH U IPEO0TICHHS BHI30BOB, BO3MOXKHBIX TJI00aIbHBIX MOCIEICTBUH;

CIIOCOOHOCTHh OOYYAOIINXCSI OCO3HABATH CTPECCOBYIO CUTYAIIMIO, OLIEHUBATH MMPOUCXOASIIHE
U3MEHEHUSI W HX [OCJIEACTBHS; BOCIPUHUMATh CTPECCOBYIO CHUTYAllMI0 Kak BBI3OB,
TpeOYIOIINI KOHTPMEpP; OLIEHMBATh CHUTYALMIO CTPECCa, KOPPEKTUPOBATH MPUHHUMAEMbIE
pelieHus U AeUCTBUs; (POPMYyJIMPOBATh U OLIEHUBATh PUCKU M MOCIEACTBUSA, (OPMUPOBATH
ONbIT, YMETh HAaxOJWUTh I[IO3UTHBHOE B MPOMU3OLIECAIIEH CHUTyallUH; OBbITh TOTOBBIM
JENCTBOBATh B OTCYTCTBUE FapaHTHH ycIexa.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MeranpeaMeTHble  pe3yJbTaTbl OCBOEHHS OCHOBHOM 00pa3oBaTENIbHOW MPOrpaMMBbl,
dbopmupyeMble PU U3YYECHUU OOLIECTBO3HAHUS

1. OBn1aieHUe YHMBePCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU AeHCTBUAMH

ba3zoevie nozuueckue oeiicmeusn:

BBISIBIIAATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH COIMAILHBIX SBIICHUN U TIPOLIECCOB;
yCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK KIACCU(PUKAIMKM COIHMAIBHBIX (DAKTOB, OCHOBAHUS
TSt TX 000OTICHHS ¥ CPAaBHEHHMS, KPUTEPUH TTPOBOIUMOTO aHAJIN3a;

C y4éToM TIPEIJIOKCHHOW 3a7aud  BBISIBIATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B
paccMmaTpuBaeMbIX (akTax, TaHHBIX U HAOIIOJICHUSIX;

npeaiaraTh KpUTEPHUH 711 BBIIBJICHUS 3aKOHOMEPHOCTEH W MMPOTHBOPCUYHH;

BBISIBIIATH JACPUIIUT WH(POpPMAIMK, TAaHHBIX, HEOOXOMUMBIX IS PEUICHUS IMOCTaBICHHON
3a/lauu;

BBISIBIIATH MPUYMHHO-CIIEACTBEHHBIC CBSI3U MPU U3YUCHUH SIBJICHUI U MPOIECCOB;

JienaTh BBIBOJABI C KCIOJIB30BAHUEM JCAYKTHUBHBIX M WHAYKTHUBHBIX YMO3aKIIOUCHUMH,
YMO3aKJIFOUCHHH 110 aHAJIOTHH, (OPMYIMPOBATH TUTIOTE3BI O B3AUMOCBSI3SIX;

CaMOCTOSATENILHO BBIOMpATh CIOCOO pelIeHHs y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUsS, BHIOWpPATh HaWOOJEe TMOAXOMIIMMA C Y4ETOM CaAMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamensvckue deiicmeus:

MCITOJIB30BaTh BOIIPOCHI KaK MCCIICIOBATEILCKU HHCTPYMEHT ITO3HAHMS;

(GbopMyIUPOBaTh BOMPOCH], (DUKCHUPYIOIIHE PAa3pbIB MEXAY pPEaTbHBIM W JKEJIaTeIbHBIM
COCTOSIHHEM CHUTYaIlid, 00BEKTa, CAMOCTOSITCIIbHO YCTaHABIMBATH HICKOMOE M JIAaHHOE;
(bopMyIUPOBaTh THUIIOTE3Y 00 MCTHMHHOCTH COOCTBCHHBIX CYXJICHUW W CYKICHHHA JIPYTHUX,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH TIO CAMOCTOSTEILHO COCTAaBICHHOMY IIJIaHY HEOONBIIOE WCCIIEIOBAHUE TI0
YCTAaHOBJICHHIO OCOOEHHOCTEH OOBEeKTa W3y4eHHs, TPUUYNHHO-CJICICTBCHHBIX CBS3ed U
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

OIICHWBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTH HH(POPMAIIUIO, TOTYYEHHYIO B XOJIE
MCCJICIOBAHNS,



CaMOCTOSITENIBHO (HOPMYIHpOBaTh 0000IIEHNST U BBIBOJIBI MO PE3yJbTaTaM MPOBEIEHHOTO
HaAOJIOICHU S, UCCIIEIOBAHUS, BJIaI€Th HHCTPYMEHTAMU OLICHKH IOCTOBEPHOCTHU MOJIYYEHHBIX
BBIBOJIOB M 00OOIIEHUII;

IPOTrHO3UPOBATH BO3MOKHOE JIajbHEHIIIee pa3BUTHE MTPOLIECCOB, COOBITUN U UX TIOCIIECTBUS
B aHAJIOTHUYHBIX WJIM CXOAHBIX CUTYallUAX, BBIIBUTATh MPEANOJIOKEHUS 00 UX Pa3BUTHH B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

MPUMEHATh Pa3IMYHBIE METOJbI, WHCTPYMEHTHI M 3ampoChl TIPU TOWUCKE U OTOOpE
uH(OpPMAITMK WM JaHHBIX W3 WCTOYHHKOB C yUETOM MPEIOKEHHON yd4eOHOW 3amaud U
3aIaHHBIX KPUTEPUEB;

BBHIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3JIMYHBIX BUJIOB U (POPM TPECTABIICHHUS;

HaXOJUTh CXOJHbIE apryMEHThl (TOATBEPXKIAIOUIME WM ONPOBEPraroline OJHY U Ty XKE
UJICI0, BEPCHUIO) B PA3IUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

CaMOCTOSATENILHO BRIOUPATh ONTUMANIbHYIO (POpMY MpecTaBiIeHus: HHOpMaIuy;

OLICHUBATh HAAEKHOCTH WHGOPMAIMU 0 KPUTEPHUSM, NPEIJIOKEHHBIM MeAaroruueckum
PabOTHUKOM UK CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

2. OBiaieHHe YHUBEPCAJIbHBIMH Y4e0HBIMA KOMMYHUKATHBHBIMH J1eHCTBHSIMH
Obwenue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CY>KJECHUS, BBIPAXKATH YMOIIMU B COOTBETCTBUM C LIECISAMHU
1 YCJIOBUSIMH OOIIEHUS;

BBIpaXXaTh ce0s (CBOIO TOUKY 3pPEHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacno3HaBaTh HEBEpOAIbHbBIE CPEACTBA OOIICHMS, TOHUMATh 3HAUEHHE COLIMAIbHBIX 3HAKOB,
3HaTh U PACMO3HABaTh MPEANOCHUIKM KOH(MJIUKTHBIX CUTYallUd U CMST4aTh KOH(IJIMKTHI,
BECTH MEPETOBOPHI;

MOHUMATh HAMEPEHUs APYTUX, MPOSBIATH YBAKUTEIHHOE OTHOIICHHWE K COOCCETHHKY U B
KOPPEKTHOU GopMe HopMyITupoBaTh CBOM BO3PAKEHHUS,;

B XOJI¢ IHUanora u (Win) TUCKYCCHUU 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMON TeMbl U
BBICKA3bIBATh UJICH, HAIIEJICHHBIC HA PEIICHHUE 3aJ]a4M U MOJIepKaHue 01aroxenareaIbHOCTH
OOIIICHHS,

COTIOCTAaBIISATh CBOM CYXKJCHUS C CYXICHHUSIMHU JPYTUX YYACTHUKOB JUajora, 0OHapyXuBaTh
pa3IMuue U CXOACTBO MO3UIIHIA;

MyOJMYHO MPEACTABIATh PEe3yJIbTaThl BBIMOIHEHHOTO UCCIIEIOBAHUS, TPOCKTA;
CaMOCTOSATENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYE€TOM 3aJad MPE3CHTALUU MU
OCOOCHHOCTEW ayJUTOPUH M B COOTBETCTBHU C HUM COCTaBJSTh YCTHBIE M MHUCHMEHHBIC
TEKCTBhI C UCIOJIb30BAHUEM MILTIOCTPATUBHBIX MAaTEPUAJIOB.

Cosemecmnuasn oeamenbHOCmb:

MMOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M HHAWBUIyaJIbHON paOOThI mpH
PEIICHNN KOHKPETHOU MPOOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS TPYTIOBBIX
(dhopM B3aUMOICHCTBUS TP PEIICHUY TTOCTABICHHON 3a/1a4H;

MPUHUMATh 1EJIb COBMECTHOU JAESTEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEUCTBUS MO €€
JOCTHKEHHIO: PACTIPEACATh POJH, OTOBAapUBATHCS, OOCYX AATh MPOLECC U PEe3ysIbTar
COBMECTHOM pabOThI; yMeTh 0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH, MPOSIBISATH TOTOBHOCTH
PYKOBOJUTD, BBIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,



MJIAHUPOBATh OPTAHHW3AIUIO COBMECTHOW pabOThHI, OMPEACNATh CBOIO poOib (C ydéTom
NPEANOYTEHUN U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aMMOJICUCTBHUS), pacpeeisaTh 3a1aun
MEXAYy WICHAMH KOMaH/bl, y4aCTBOBATh B TPYMIOBBIX (QopMax padoThl (00CyxaeHMUS,
00OMEH MHEHHI, «MO3TOBbIC IITYPMbD» U UHBIC);

BBITIOJIHATh CBOIO 4YacTh pPabOThI, JOCTUraTh KaueCTBEHHOrO pe3yibTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPJUHUPOBATH CBOU JIEUCTBUSI C IPYTUMHU WICHAMHU KOMAaH/IbI;

OLICHMBATh KAa4YECTBO CBOEr0 BKJIAJa B OOMIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMYTUPOBAHHBIM YYACTHUKAMH B3aUMOJICUCTBHS; CPABHUBATh PE3YJIBTATHl C MCXOIHOMN
3aauell W BKJIAJT KaXJIOTO WICHa KOMaHIbl B JIOCTHKEHUE PE3YyIbTaTOB, Pa3leiiaTh chepy
OTBETCTBEHHOCTH W MPOSBJISATH TOTOBHOCTH K TIPEIOCTABICHUIO OTYETA MTepe] TPYIIIOH.

3. OBJIajleHNe YHUBEPCATbHBIMHU YUeOHBIMU PEryJsiTHBHLIMU JI€fiCTBUSIMH
Camoopzanuzayus:

BBISIBIIATH MPOOJIEMBI JIJISl PEIICHUS B )KU3HEHHBIX U yUCOHBIX CUTYyaIHIX;

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX MOAXO0AaX MPUHATUS PEUICHUH (MHIUBUIYaIbHOE, PUHATHE
pelIeHus B TpyNIe, NPUHIATHE PEIICHUI B TPYMIIE);

CaMOCTOSITENIbHO COCTABJIAThH aJTOPUTM PEIICHUS 3a/1a4u (MJIM €ro 4acTh), BHIOMPATH CIIOCO0
penieHus: yaeOHOM 3a7a4u ¢ yYETOM HUMEIOUIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAThH MpeJiaraeéMble BapuaHThl PEIICHHUI;

COCTABJISITh IUIAH JEWCTBHM (IJIaH peai3alid HAMEUYEHHOTO aJropuTMa perieHus),
KOPPEKTUPOBATh TNPEIJIOKEHHBINH aJTOPUTM C Y4E€TOM IMOJYy4YEHUS HOBBIX 3HAHMU 00
U3y4aeMOM OOBEKTE;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

Camoxkonmponw:

BJIJICTh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIINU U PEIICKCUN;

JaBaTh aJCKBaTHYIO OIICHKY CUTYaIluH U TIpe/jiarath IjiaH e€ N3MCHCHHUSI,

YYHUTHIBATh KOHTEKCT M MPEABUJICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IIPH PEIICHUU
y4eOHOM 3a/1a4uu, aIlaliTUPOBATh PEIICHNE K MEHSIOITUMCST 00CTOSITEILCTBAM;

OOBSACHATh MPUUYUHBI JTOCTHKEHUS (HETOCTHKEHUS) PE3yJbTaTOB JEATEILHOCTH, J1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh HAXOJUTh MTO3UTUBHOE B ITPOU3OIIEIICH CUTYaIUN;
BHOCUTh KOPPEKTHBBI B JIESITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIUXCS
CUTYaIlNi, YCTAHOBJICHHBIX OITMOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IIEJIM U YCIOBUSM.

IMOYUOHALHBLIL UHMEIEKM:

pasnuyaTh, Ha3bIBaTh U YIIPABIISATH COOCTBEHHBIMH SMOITUSIMH U SMOIUSMU APYTHX;
BBISIBIIATH U aHAJTU3UPOBATH IPHYUHBI IMOIIHIA;

CTaBUTH Cce0s1 HAa MECTO JIPYTOro YesIoBeKa, TOHUMATh MOTHUBBI 1 HAMEPEHHUS JIPYTOT0;
PETYIMPOBATH CITIOCOO BBIPAKCHHS IMOIIHH.

Ilpunamue cedsa u opyzux:

OCO3HaHHO OTHOCHTHCS K JPYTOMY YEJIOBEKY, €r0 MHCHHIO;

MPU3HABAaTh CBOE MPABO Ha OMIMOKY M TAKOE K€ MPaBoO JIPYroro;

MPUHUMATH Ce0s U IPYTUX, HE OCYXK/Ias;

OTKPBITOCTh ce0e U IPYTuM;

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI



W3ydyeHne XMMUM B OCHOBHOM IIIKOJIE HAIPaBJICHO Ha JOCTHKEHUE OOydYaromUMUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX PE3YIbTATOB OCBOCHHUS yU€OHOTO MPEeIMETA.

JInuHOCTHBIE pe3yabTaThl

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI TMPOrpaMMbl OCHOBHOTO OOHIEro 00pa3oBaHUs
JOCTUTAIOTCSI B XOA€ OOydYeHUs XUMUU B EIUHCTBE Yy4eOHONM M BOCIMTATEIHLHOMN
nesrenbHocTh  OpraHu3alud B COOTBETCTBUM C  TPAJAUIMOHHBIMU  POCCUMCKHUMHU
COIMOKYJIBTYPHBIMA M JTyXOBHO-HPaBCTBCHHBIMU IICHHOCTSIMHU, TMPUHSATHIMH B OOIIECTBE
npaBWjJaMd W HOPMaMHU TIOBEJEHUS H CIOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUSA,
CaMOPA3BUTHUS U COLMAITM3ALUN O0YHAOIINXCS.

JIngHOCTHBIE pe3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHUCJIE B YACTH:
IIaTpuoTHYECKOro BOCIUTAHMS

1) IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY U HAYYHOMY
HACJIENIO, TOHUMAaHUSI 3HAYEHUS XUMUYECKOW HAayKHd B JKU3HU COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BIAJETh JOCTOBEPHOM uWHMOpMAIMEl O TMepeloBbIX JOCTIKEHUSX U
OTKPBITUSAX MUPOBOW U OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTPONCTBE MUpPa U OOIIECTRA;

I'pamxpaHCcKOro BOCIMTAHUSA

2) TpejCTaBICHUS O COIMAIBHBIX HOPMAaX M MPAaBWJIAX MEKIUYHOCTHBIX OTHOIICHUHN B
KOJUIEKTHBE, KOMMYHHKATHUBHON KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJE3HOM, y4eOHO-
HCCIIEIOBATENIbCKON, TBOPUYECKOM M JPYrux BUJAX JIESITEIBHOCTH; TOTOBHOCTH K
Pa3HOOOpA3HOW COBMECTHOM AESATENBHOCTU MPH BBITOJIHEHUH YY€OHBIX, MO3HABATEIbHBIX
3a/1a4, BBINOJHEHUM XHUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUM Y4YEOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aMMOIOHUMAaHUIO W B3aUMOIIOMOIIM B TMpoOIEcce ITOM ydeOHOM
NeATEeIbHOCTU;, TOTOBHOCTU OLICHUBATh CBOE TMOBEICHHE U TMOCTYNKH CBOUX TOBAPHUIIEH C
MO3UIIUYA HPABCTBEHHBIX M MPABOBHIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUM MOCTYIKOB;
IleHHOCTH HAYYHOTO IO3HAHUS

3) MHUPOBO33PEHUYECKHX MPEACTABICHUNA O BELIECTBE W XHMHUYECKOW pEaKLHH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABISIOIIMX OCHOBY IS
MOHUMAHUS CYIIHOCTM HAyYHOM KapTUHBI MHUpPA; TPEICTAaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJbI, B3aUMOCBS3SX YEJIOBEKA C MPUPOIAHON Cpelou, O
POJIM XMMUU B TIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

4) Mo3HaBaTEIBHBIX MOTHBOB, HANPABIICHHBIX Ha IOJYYCHUE HOBBIX 3HAHHWHA IO XWMHH,
HEOOXOIUMBIX ISl OOBSICHEHUST HaOJII0/1aeMbIX ITPOIIECCOB U SIBJICHUIA;

5) nmo3HaBaTeIbHON, UHGOPMAIMOHHON M YHUTATEIbCKON KYJBTYPhI, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOM pabOoThl ¢ YUEOHBIMH TEKCTaMH, CITPABOYHOM JIMTEPATYPOU, TOCTYIHBIMU
TEXHUYECKUMHU CPEeJICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTH;

6) uHTEepeca K 0OYyUYECHHIO M TO3HAHUIO, JIDOO3HATEILHOCTU, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHOM W MCCIENOBATEIBCKON NESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHS B JAJIbHEUIIIEM;

®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) OCO3HAHUSI 1IEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 370POBBIO,
YCTAHOBKM Ha 3/I0POBBIM 00pa3 KU3HU, OCO3HAHUSI TOCJEICTBUNA U HENPUSTUS BPEIHBIX
MPUBBIYEK (YIOTPEOICHUS aIKOTOJs, HAPKOTUKOB, KyPEHHsI), HEOOXOAMMOCTH COOJTFOICHUS



mpaBuil 0€30MMaCHOCTH TIPU OOpaIeHNH ¢ XMMUYECKUMH BEIECTBAMH B OBITY U peaTbHOU
KU3HHU;

TpyaoBoro BoCiuTaHus

8) uHTepeca K MPaKTUUYECKOMY M3Y4YEeHHIO Mpodeccuii U Tpyaa pa3IudHoOro poja, yBaXKeHue
K TpyIy W pe3yJbTaraM TPYIAOBOH NEITEIbHOCTH, B TOM YHUCJIE HAa OCHOBE MPUMEHEHUS
NPEIMETHBIX 3HAHUWA M0 XHMMHH, OCO3HAHHOTO BHIOOpAa WHIAMBUIYAJTbHON TpPACKTOPUU
POJOJDKEHUsT 00pa30oBaHUsl ¢ YYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; YCIEIHON MPOPECCHOHATIEHON eATeIbHOCTH
U pa3BUTHSA HEOOXOIWMBIX yMEHHWH; TOTOBHOCTH aJalTHPOBATHCS B MPOoQecCHOHATBLHOMN
cpene;

IKOJIOrMYEeCKOr0 BOCIIMTAHUSA

9) 5K0JIOTUYECKH 11€71€CO00PA3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOUYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIIECTBOBaHMSI, TOHUMAHUS [IEHHOCTH 3JI0POBOTO U 06€30MacHOro o0pasa Ku3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IMCUXUYECKOMY 370POBBIO,
OCO3HAHMUS IIEHHOCTH COOJIIOJIEHUs TMpaBWi OE€30MacHOrO IMOBEJIEHUs TMpu padbore ¢
BEIIIECTBAMH, & TAKKE B CUTYyallUSIX, YTPOKAIOIIMX 30POBbIO U KU3HU JIIOAEH;

10) crmocoOHOCTH MPUMEHSATH 3HAHUA, MOJTy4YaeMble MPU W3YYECHUU XUMHUH, IS PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, MOBBILIECHHS YPOBHS 3KOJIOTUUYECKOM
KYJbTYpbI, OCO3HaHHUs TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM W TyTed ux
pelIeHus MOCPEICTBOM METO/IOB XUMHUH;

11) SKOJOrMYECKOrOo MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS MM B T03HABATEIbHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

MeTanpeaMeTHblIe Pe3yJbTAThI

B cocraBe MmeTanmpeAMETHBIX pPE3YyJIbTATOB BBIACIAIOT 3HAYUMBbIE [Ji1 (OPMUPOBAHUS
MUPOBO33pEHUS OOIIeHayYHble TOHSATUS (3aKOH, TEOpHs, NPHUHLMUI, THUIOTe3a, (QakT,
CUCTEMa, MPOIECC, IKCIEPUMEHT U JIp.), KOTOPHIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TpeIMeTax M TO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX NPEIMETOB (popMUpOBaTh
MIPEICTABJICHNUE O IIEIOCTHOM HAYYHOM KapTHHE MUPA, U YHUBEPCAIbHbIC YUCOHBIC IEHCTBHUS
(mo3HaBaTeIbHEIE,

KOMMYHUKATUBHBIC, PETYJISITUBHBIC), KOTOPhIE 00€CTeurnBaOT (POpMUpPOBaAaHNE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TITAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOM e TEIHHOCTH.
MeranpeaMeTHbie pe3yJbTaThl OCBOEHHS 00pa30BaTENbHON MPOrpaMMbl 10 XUMHUHU
OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMY MO3HABATENBLHBIMU ACHCTBUSIMU, B TOM UYHUCJIE:
Ba3oBbIMU JIOTHYeCKMMU e CTBUSIMH

1) ymMeHHeM WHCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKMX TOHSATUW (BBLACIATH WX XapaKTepHbIC MPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTUMU TIOHSTUSMH), UCIIOJIb30BAaTh TIOHITHS ISt
00BSCHEHHUSI OTACNIbHBIX (PAKTOB U SIBJICHUI; BHIOUPATh OCHOBAHUS U

KpUTepUH ISl KJIAacCU(UKAIMM XUMHYECKHUX BEIIECTB M XHUMHUYECKHX PEaAKIIUA;
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU HW3Y4YEHUS;, CTPOUTH
JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIE, J€AYKTUBHBIC, IO AHAJIOTHUH); JAEJaTh BBIBOJIBI U
3aKITFOUCHHS;

2) yMEHHUEM NPUMEHATH B MPOLIECCE MO3HAHUS MOHITUS (IPEIMETHBIE U METAPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENH, MCIIOJIb3yeMble B XHUMHUU, MPEOOPa30BBIBATH IMTUPOKO
MPUMEHSIEMbIE B XHMHUHU MOJICJIbHBIE TMPEJICTABICHUS — XUMHUYECKUH 3HAK (CUMBOJ



AIIEMEHTa), XUMHUYecKas (opMylia U ypaBHEHHE XMMHUYECKOW pEaKklMu — TPHU PEIICHUU
y4eOHO-TI03HABATENIbHBIX 33/]1a4; C YYETOM

ITUX MOJEJBHBIX MPEICTABICHUN BBIABIATH U XapaKT€PU30BATH CYIIECTBEHHBIE NMPU3HAKU
U3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XUMHUECKUX PEAKIIHIL; BBISABIATH 0OIINE
3aKOHOMEPHOCTH, IIPUYMHHO-CJIECACTBEHHBIE CBA3M W IPOTUBOPEYHsS B HM3Yy4aEeMbIX
poueccax M SBICHUAX; IpealaraTb KPUTEPHUM JUIS BBIABICHUS JTUX 3aKOHOMEPHOCTEH H
IPOTUBOPEUMI{; CAaMOCTOATEIBHO BbIOMpaTh CIIOCOO pelieHus yueOHOM 3a1aun (CpaBHUBATH
HECKOJIbKO BAapUWAaHTOB pEIICHHs, BbIOMpaTh Hauboyiee MOAXOMAUMI C  y4ETOM
CaMOCTOATENIbHO BBIJIEJICHHBIX KPUTEPHUEB);

Ba3oBbIMH HCC/IE1I0BATEILCKUMHY IEHCTBUSIMHU

3) yMeHuEeM UCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaUYE€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KaueCTBE OCHOBBI JIsi (DOPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

4) mpuoOpeTeHue OIbITa MO TUIAHUPOBAHWIO, OPTaHU3AIMK W TPOBEICHUIO YYCHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HAOII0AaTh 32 XOJI0OM IMPOIIecca, CaMOCTOSTEILHO MTPOTHO3UPOBATh
€ro pesyibTaT, GOpMyIHpoBaTh OOOOIIEHHUS M BHIBOABI 1O PE3yJbTaTaM IPOBEAEHHOTIO
OTIbITA, UCCIICIOBAHNUS, COCTABIATh OTUET O MPOJICTIaHHOM padoTe;

PaboToii ¢ ungopmaumei

5) yMeHueM BBIOMpATh, AHAIMU3UPOBATH UM HUHTEPIPETHUPOBATH MHGOPMAIMIO Pa3IAYHBIX
BUJIOB U ()OPM TIPEACTaBICHUS, MOJYyIaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYUHO-TOMYJISIpHAs
auTepaTypa XHMHUYECKOTO COJACpKaHUs, CIpaBOYHBbIE MOCOOMs, pecypchl MHTepHETA);
KPUTHUYECKU OLEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO UHGOPMAIIUIO;

6) yMeHHEM MIPUMEHSITh Pa3IMuHbIe METOAbI U 3aMPOCHI IPU MOUCKE U 0TOOpe uHbOpMaIUU
Y COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX JIJIsl BBITIOJHEHHS YU€OHBIX U TTO3HABATEIBHBIX
3a7a4  OMpEeNeEHHOTO TUIA; NPUOOpPETEHHE OmbiTa B O0JACTH  HCMOJb30BaHUS
WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTUH, OBJAQJCHHE KYJIbTYpOH aKTHBHOTO
WCIIOJIB30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSTENILHO BHIOMPATH ONTUMAJIBHYIO
dbopmy mpencraBieHrs UHOOPMAIIUU U WUTIOCTPUPOBATH pElIaeMble 3a/1aud HECJIOKHBIMU
CXeMaMu, uarpaMmmamu, IpyrumMu popmamu rpa@uky U uX KOMOUHAIIUSIMU;

7) yMeHueM HCIOJIb30BaTh M aHAIM3UPOBATH B Mpollecce Y4eOHOW M HCCIeA0BaTeNbCKOM
NEeSTENPHOCTH HWH(MOPMAIMI0O O BIMSHUM TMPOMBINIJIEHHOCTH, CEJIbCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH NPUPOTHOM Cpeibl;

YHuBepcaJIbHBIMUA KOMMYHUKATHBHBIMM /1€iiCTBUSIMH

8) ymeHueM 3a7aBaTh BOIPOCHI (B XOJ€ Juajgora W/WIA JIUCKYCCHHM) TIO CYUIECTBY
obcyxnaeMoii Tembl, (OPMYJIMPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIIBHO BBIMOTHEHUS
NPEIJIOKEHHOM 3374,

9) mnpuoOpereHHe ONbITa TMPE3EHTAMU PE3YJIbTATOB  BBIMNOJHEHUS  XUMHYECKOIO
AKCIEpUMeEHTa (J1TabOpaTOPHOrO OMbITa, JA0OOPATOPHON PabOThI MO HUCCIICIOBAHUIO CBOMCTB
BEIIIECTB, yUeOHOTO MPOEKTA);

10) 3amHTEpECOBAaHHOCTh B COBMECTHOH CO CBEPCTHUKAMH II03HABATEJIbHON U
MCCJIEI0OBATEbCKON JIEATEILHOCTH TIPH PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4ETa
OOIIMX WHTEPECOB M COTJIACOBAHMSI MO3UIUN (OOCYKIEHHUS, OOMEH MHEHHSIMHU, «MO3TOBBIC
IITYpPMbD», KOOpPJIMHAIIUSL COBMECTHBIX JEHCTBUI, OINpEJEICHUE KPUTEPUEB MO OIEHKE
KadeCTBa BBHIIOJTHEHHOU PabOTHI | JIp.);



YHuBepCAJIbHBIMH PeryJATUBHbIMHU AeCTBUAMH

11) yMmeHHeM CaMOCTOSITEIBHO  ONpPENENsATh eI  JIeATeNbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISAITh, KOHTPOJUPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeATENIbHOCTh, BBIOMpaTh HamoOosiee HPPEKTUBHBIE CMOCOOBI pelieHus YYeOHBIX M
MO3HABATEIbHBIX 3a]1a4, CAMOCTOSITEJIbHO COCTABIIATh WM KOPPEKTUPOBATH MPEIJI0KEHHBIN
QJITOPUTM JICHCTBUM TIPU BBIMOJHEHUM 3aJaHUN C y4E€TOM IOJYy4YEHUs] HOBBIX 3HAHUU 00
U3y4aeMbIX 00BEKTaX — BEIIECTBaX U PEAKIMIX; OLEHUBATH COOTBETCTBUE IMOJIYYEHHOTO
pe3yJibTaTa 3asBJICHHOU LIEJIH;

12) ymeHueM HCHONB30BaTh W AaHAJIM3UPOBATh KOHTEKCTHI, MpeJjaracMble B YCIOBUU
3a1aHUM.

IIpeaMeTHBbIE pe3yabTATHI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB IO OCBOEHUIO O00S3aTEIbHOTO COJEpkKaHus,
YCTAHOBJICHHOTO JIaHHOW TIPUMEPHON pabodeil mnporpamMmoii, BBIJIEISIOT: OCBOCHHBIC
OoOy4JaroNMMUCsl Hay4yHbIE 3HAHUS, YMEHMS U CHOCOOBI JEHCTBUM, crenuduyecKue yis
MpeAMETHOU 00J1acTu «XUMHUS», BUJIBI JIEATETLHOCTH MO TOJYYEHHUIO HOBOTO 3HAHMS, €T0
WHTEpHpETalUU, MPEeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTyalUsX.

[IpeameTHble  pe3ynbTaThl  NPENCTABIEHBI MO TojJaM OOYyYEeHHS H  OTPaKaloT
c(hOPMHUPOBAHHOCTD y 00YUAIOIIUXCS CIETYIONUX YMEHUIA:

8 KITACC

1) packpvieameb cmbici OCHOBHBIX XUMHUYECKHX IOHSATHW: aTOM, MOJICKYJA, XUMHUYCCKHI
AJIEMEHT, MPOCTOE BEIECTBO, CJIIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHas W MOJEKYJspHas Macca, KOJWYECTBO BEIECTRBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasi J0Jisi XUMHUYECKOr0 JIEMEHTa B COCIMHEHUU, MOJISIPHBIM
00BEM, OKCHJI, KHCJIOTA,

OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHHS, XUMHUYECKas peaKuus,
KIaccupukanus peakiuii: Ppeakiuud COCIWHEHUS, PEaKIMH pa3JIoKEeHHUs, PpPeaKIuu
3aMEIICHMs], peaKkIMu OOMEHa, PK30- U DHIOTEPMHUUYECKHE PEaKIuu; TeroBor 3ddexT
peakiuu; SAPO aToMa, DJICKTPOHHBIA CIOM aToMa, aroMHash OpOWTalb, PaguyCc aToma,
XUMUYECKasi CBsS3b, TMOJSIpHAS M HEMOJsSpHAas KOBAJIEHTHAs CBsI3b, MOHHAs CBS3b, HWOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJs BemiecTBa (MPOIEHTHAsT KOHIEHTpaIus) B
pacTBope;

2) unmocmpupoéams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHN (CM. 1. 1) U MPUMEHSATH
9TH TIOHSITHS TPU OMTMCAHUU BEIIECTB U UX MPEBPAICHHI;,

3) ucnonvzoeames XUMHYECKYIO CUMBOJIMKY JJIS COCTABJICHUs (DOPMYIT BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEaKIUM;

4) onpedensimv BAJICHTHOCTH ATOMOB JJEMCHTOB B OHWHAPHBIX COCIUHCHMSX; CTCICHb
OKHCJICHHSI DJIEMEHTOB B OWHApPHBIX COEJUWHEHMSX; MPUHANICKHOCTh BEIIECTB K
onpenenéHHOMY KIIAcCy COeMHEHUN 10 hopMysiaM; BUJl XUMHUYECKOUN CBSI3H (KOBAJICHTHAS U
MOHHAs1) B HEOPTAaHUYECKUX COCTUHEHUSX;

5) packpwvieams cmwicn Ilepuognueckoro 3akona [[. 1. MennaeneeBa: IeMOHCTPHUPOBATH
MMOHMMAaHUE TEPUOJAUYECKOM 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT WX
nonoxxenus B [lepuonnueckoit cucreme; 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, AaTOMHO-MOJICKYJIIDHOTO  y4€HHs, 3aKoHa  ABOrajpo; onucwieams U



xapaxmepuzosams Tabmmunyto Gopmy llepromnyueckoli cUCTEMbl XUMUYECKUX JIEMEHTOB:
pasznuyaTh NOHSITHS «TJIaBHAs

noarpynna (A-rpymma)» u «mobouHas mnoarpynmna (b-rpynma)», mamble u  OoJibline
NEPUOJIBI; coomHOCcUumb OOO03HAYEHUs, KOTOpble HMeroTcss B Tabnuue «llepuonnueckas
cucteMa xumuueckux anemeHToB [[. M. MeHnneneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 001ee YuCIo FJIEKTPOHOB
U pacrpeiesieHHe UX 0 3JEKTPOHHBIM CII0SIM);

6) xraccuguyuposamv XUMUYECKHAE SJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XHUMUYCCKHE
peakmu# (10 YUCITy U COCTABY YYACTBYIOIIUX B PEAKITUN BEIIECTB, IO TEIUIOBOMY (D deKTy);
7) xapaxkmepuzosamov (onucvléamp) OOIIME XUMHUYCCKHE CBOWCTBA BEIICCTB PA3IMYHBIX
KJIACCOB, MOATBEpXKAasi  OMUCAaHWUE  TPUMEpPaMH  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITHH;

8) mpoenosupoeéamv CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX Ka4eCTBEHHOTO COCTAaBa;
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUI B PA3IMYHBIX YCIOBUSIX;

9) ebiuucsIMbL OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIECTB; MAacCOBYIO
JI0JIF0 XMMHYECKOTO »JIeMeHTa Mo (opMysie COEJUHEHUsS; MAcCOBYIO JOJIIO BEIECTBA B
pPacTBOpE; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUUECKOU PEaKIInu;

10) npumenssimv OCHOBHBIC OIEPAIMH MBICIUTEIBHON IEATEIBHOCTH — aHAIM3 U CHUHTE3,
CpaBHEHHUE, O0O0O0OIIeHHE, CHUCTEeMaTH3allui0, KIACCU(DUKAIMIO, BBISIBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — 11 W3Y4YEHUS CBOMCTB BEIIECTB W XHMHYECKUX PEaKIIHii;
€CTECTBEHHO-HAYYHBIC METOJbI TO3HAHUS — HAONIOACHHWE, M3MEpPEHUE, MOJCIHPOBAaHMUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

11) cnedoéamv TpaBWIIaM TIOJNB30BAHUS XHMHUYECKOH TMMOCYJOW U  JIaOOPaTOPHBIM
o0opyIoBaHMEM, a TakKe IpaBWUiIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKITUSMHU 110 BBITIOJHEHUIO JTAOOPATOPHBIX XWMHUYECKHX OTBITOB IO TOJYYCHHUIO |
coOMpaHuIo Tra3000pa3HBIX BEIIECTB (BOJOPOAA U KUCIOPOAA), IPUTOTOBIEHUIO PACTBOPOB C
ONPENECIEHHON MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U IPOBOJUTH
XUMUYECKUE DKCIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB IET0UEH M KUCIOT C TIOMOIIBIO
WHJUKATOPOB (JTakMyc, heHonTalienH, METUIIOPaHXK U JIp.).

9 KIIACC

1) packpvisams cmblc OCHOBHBIX XUMHUYECKUX TOHITHUN: XUMHUYCCKHIA 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPUILIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl peaklusi, XUMUYECKasl CBS3b,
TEIJoBOM 3(dext peakuuud, MOJIb, MOJSIPHBIA OOBEM, pacTBOP; DJIEKTPOJIMTHI,
HEAJIEKTPOJUTHI,  BJEKTPOJIUTUYECKAs]  JMCCOLMALMS, PpEaKIMd HOHHOro  OOMEHa,
KaTaiu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaThMble U  HEoOpaTUMbIE  PpEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMN, OKUCIUTENb, BOCCTAHOBHUTEIb, OKHCICHHUE U
BOCCTaHOBJICHUE, AJUIOTPOIUs, aM(POTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJEHTHasi, MOHHAas,
METAJJIMYECKas), KpHUCTa/UIMYecKas PEmETKa, KOPpPO3us METAIUIOB, CIUIABBbI; CKOPOCTH
XUMUYECKON peakiuu, npeaenbHo nomnycrumas konuentpanus (I11K) BemecTsa;

2) unntocmpuposams B3aUMOCBS3b OCHOBHBIX XUMHUYCCKUX MOHATHH (CM. 1. 1) ¥ IPUMEHSITD
AT MOHATHUSI IPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUH;

3) ucnonb306ams XUMIUYECKYIO0 CHMBOJIMKY JIJISl COCTaBJICHUS! (POPMYIT BEIIECTB U YPAaBHEHHIA
XUMHUYECKUX PEAKIIUM;



4) onpedensime BaJCHTHOCTb U CTENICHh OKHCICHHSI XUMUYECKHUX JIEMEHTOB B COSIMHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAIJIC)KHOCTh BEUIECTB K OMpPEACIIEHHOMY KJIACCY COCAMHEHHM 10
dbopmynam; BUJ XUMUYECKOM CBs3W (KOBaJCHTHAs, HWOHHAs, MeETajuIMuecKas) B
HEOPraHUYECKUX COCAMHEHUSX; 3apsiji MOHA MO0 XUMHUYECKOU (Gopmyrie; XapakTep Cpeibl B
BOJHBIX PACTBOpPAX HEOPraHMYECKUX COCIMHEHHM, THUMN KPUCTAJUIMYECKOM pPEIIETKH
KOHKPETHOTO BEIECTBA;

5) packpwieams cmwicn Ilepuogudeckoro 3akona [I. 1. MenaeneeBa u JeMOHCTPHUPOBATH €TI0
MOHUMAHUE: ONUCHIBAMb U Xapakmepuzosams Tabnuunyio Gopmy [leproaudeckoii cucTemMbl
XUMUYECKUX D3JIEMEHTOB: pa3iuyarh I[OHATHS «rJlaBHas mnoAarpynna (A-rpynna)» u
«mmoboynast mnoarpynma (b-rpymma)», Mamsile U OONbLIME TEPUOABI; COOMHOCUMb
0003HAYEHHUsI, KOTOpPbIE HMEIOTCA B MEPHUOJUYECKOM TabiMLe, C  YUCIOBBIMH
XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB M 3apsij sAapa, oouiee
YHUCJIO 3JIEKTPOHOB M PACHpPEACIICHHE WX IO 3JIEKTPOHHBIM CIOSIM); 00BACHAMb 00Iue
3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB JJIEMEHTOB U UX COCAMHEHUI B IMpEAenax MajbIxX
NEPUOOB U TJIABHBIX NOJArPYMI ¢ YYETOM CTPOEHUS UX aTOMOB;

6) xraccuguyuposamv XUMUYECKUE DIICMEHTHI; HEOPTaHMUCCKHE BEIECTBA; XUMHUYCCKUC
peakuuu (10 YUCIy U COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY 3(PPeKTy,
110 U3MEHEHHUIO CTENIEHEN OKUCIIEHUS! XUMUYECKUX IEMEHTOB);

7) xapaxmepuzoeéamv (onuceiéams) o0OUMEe W CcHENUDUUCCKHE XHUMHYCCKHE CBOMCTBA
IPOCTBIX M CJOXHBIX BELIECTB, MOATBEPXkAAsl ONHCAHME NPUMEpPAMU MOJEKYJSAPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINH;

8) cocmaesnsamu ypaBHEHHS IEKTPOJMTHUECKON JAUCCONUAIUKM KUCIIOT, IIEI0YeH W COJICH;
MOJIHBIE W COKpAlIEHHbIE YpPaBHEHHSA pEaKIMil MOHHOrO OOMEHa; YpaBHEHHUS pEeaKIHil,
MOATBEPKIAIONINX CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXIY BEIIECTBAMM Pa3IUYHBIX
KJIACCOB;

9) packpvieamb CYITHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3THUX PEeaKIHii;

10) mpoenoszupoéams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS; BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUHN B PA3IUYHBIX YCIOBUSIX;

11) sviuucisims OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB; MAaCCOBYIO
JOJI0 XMMHYECKOro 3JeMEHTa Mo (opMyse COETUHEHHs; MacCOBYIO JIOJIO BElLIeCTBa B
pacTBoOpe; MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON peaKInu;

12) cnedoéamv TpaBUIIaM  TIOJB30BAHUSA XHMHYECKOH TMOCYIO0H U J1aOOPaTOPHBIM
o0opyJOBaHMEM, a TakXKe INpaBWiIaM oOOpalleHusi C BEIIeCTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OMNBITOB MO MOJYYEHUIO U
CcOOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUaKa U YTIEKUCIIOro ra3a);

13) nposooums peakuyu, MOATBEPKIAIONINE KAYCCTBEHHBIH COCTAB Pa3]IMYHBIX BEIICCTB:
pacno3HaBaTh ONBITHBIM MYTEM XJIOPHUA-, OpOMHI-, HOIUI-, KapOoHaT-, pocdar-, cunmkar-,
cynb(dar-, TUAPOKCHUI-UOHBI, KATHOHbl AMMOHHUSI M MOHBI M3YYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

14) npumensimv OCHOBHBIC OINEPAIMH MBICIUTEILHON NESITEIBHOCTH — aHAlU3 M CUHTE3,
CpaBHEHHUE, 0000IIeHNEe, CHCTEMAaTH3aIUIO, BBISBICHUE MPUUYUHHO-CIICCTBEHHBIX CBSA3EH —
JUISI U3yYEHHsS] CBOMCTB BEIECTB M XMMHUYECKUX PEAKUMH; €CTECTBEHHO-HAy4YHbIE METOMbI
NMO3HAaHUSI — HaONIOEHUEe, U3MEpPEHHE, MOJCIMPOBAHUE, HKCIEPUMEHT (peasbHBIi,
MBICJICHHBIN )



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[
J:;-H Tema ypoxa Bcero Kontp. Tpakr. HpoeKT :)I;I[()l:ll:())]i};feﬂbﬂble
padoThI padoThI
pecypchl
[Ipenmer xumuu. Ponb bubnunorexa LIOK
1 XMMHH B KU3HHU YEIIOBEKA. 1 https://m.edsoo.ru/ff0d
Tena u BemecTBa 210c
ITonsiTue o MeTo1ax bubmorexa LIOK
2 1 https://m.edsoo.ru/ff0d
ITO3HAHMS B XMMHUH 9976
[IpaxTnueckas padora Ne 1
«[TpaBumna paboTsI B
J1a00paTOPUH U MIPUEMBI bubmotexa [JOK
3 1 https://m.edsoo.ru/ff0d
oOparnieHus ¢ 23dc
J1a00paTOPHBIM T
000pyIOBaHUEM
YucThie BelecTBa U CMECH. bu6nmorexa LIOK
4 CrniocoObl1 pa3aeneHus 1 https://m.edsoo.ru/ffod
cMmeceint 26ca
[IpakTnueckas padora Ne 2
«Paznenenue cmeceit (Ha Bubmorexa LIOK
5 1 https://m.edsoo.ru/ff0d
pUMepPe OYUCTKU 28¢8
MTOBapEHHOM COH)» o
bubmmoreka IIOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d
2a6¢
XUMUYECKHE SIIEMEHTHI. bubmmoreka IIOK
7 3HaKu (CUMBOJIBI) 1 https://m.edsoo.ru/ff0d
XUMHUYECKHX DJIEMEHTOB 2be8
[IpocTele u ciioXkHBIE bubmorexa HOK
8 - 1 https://m.edsoo.ru/ff0d
2a6¢
ATOMHO-MOIIEKYISIPHOE bubmorexa HOK
9 1 https://m.edsoo.ru/ff0d
yHeuue 2050
3aKoH MOCTOSTHCTBA COCTaBa
BEIIECTB. XUMHUYECKAs bubnunorexa LIOK
10 dbopmyna. BageHTHOCTH 1 https://m.edsoo.ru/ff0d
aTOMOB XHUMHUYECKUX 2eae

9JICMCHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

OtHocuTeNbHAs aTOMHAs bubnuotexa [JOK
11 Macca. OTHOcHTeIbHAs https://m.edsoo.ru/ff0d
MOJIEKYJIIpHAs Macca 323c
MaccoBas nosst bubnuorexa [JOK
12 XAMHYECKOI'0 DJICMCHTA B https://m.edsoo.ru/ff0d
COCJIMHCHUH 350c
KomuuecTBo BemecTBa bubmorexa HOK
13 M M m i https://m.edsoo.ru/ffod
oJib. MossipHasi Mmacca 5930
dusnyeckre U XUMUYECKHE bubnunoreka LIOK
14 sBJICHUA. XUMHYecKas https://m.edsoo.ru/ff0d
peakuus 37fa
IIpusHaku u ycnoBus Bbu6mmoteka [JOK
15 MPOTEKAHUS XUMUYECKHUX https://m.edsoo.ru/ff0d
peaxiuit 3al6
3aKOH COXpaHEHHUs MaCChl bubnnorexa [JOK
16 BEIIECTB. XUMHUYCCKUC https://m.edsoo.ru/ff0d
ypaBHEHHUS 3b88
BrrunciaeHus KoIm4yecTna,
MaccChl BEIIECTBA 110 bubmorexa LOK
17 o https://m.edsoo.ru/ff0d
YPaBHCHHUSM XUMHYCCKHX 5703
peakuuii
Knaccudukanus
XUMHUYECKHUX PeaKIui bubmorexa LHOK
18 P https://m.edsoo.ru/ff0d
(coenuHeHuUs, pa3IoKeHHS, 334
3aMeIIeHHs], 0OMEHa)
M. B. JIoMOoHOCOB —
E€HBIN-2HIIMKIOIEIUCT bubnmorexa HOK
19 3(/;6 5 ' https://m.edso00.ru/ff0d
oO1IeHNE U ) 40¢4
cucTeMaTu3aIysl 3HAHUI
KonTponbnas padora Nel bubmmoteka IIOK
20 mo Teme «BemecTBa u https://m.edsoo.ru/ff0d
XAMUYECKHE PEAKIIANY 4290
Boznmyx — cmech razos.
CocraB Bo3ayxa. Kucnopon bubmmorexa TIOK
21 X8 P https://m.edsoo.ru/ffod
— 3JIEMEHT U TPOCTOe 4486
BeniecTBo. O30H
dusnyecKkre 1 XUMUYECKHE
CBOKCTBA KUCJIOpOAa bubnuotexa [JOK
22 (peakuny OKUCIIEHNS, https://m.edsoo.ru/ff0d
ropenue). [Tousitue 06 4614
OKCHIaX
CriocoObI ToTy4eHust bu6muoreka [IOK
23
KHCIIOpO/ia B J1ab0opaTopuu https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

Y IPOMBILUIEHHOCTH.
[Ipumenenue kucmopoa

497a

TennoBoii 3¢ ekt
XMMHYECKON PEAKIUH,

IIOHSTHE O bu6nmoreka [IOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d
YPaBHEHMH, DK30 - U 4790
SHJOTEPMHUUYECKHUX
peaKIusIx
Tonnuso (HedTh, yroab u
METaH). 32(1rpiHeH};:e bubmmorexa [TOK
25 https://m.edsoo.ru/ff0d
BO3/lyXa, CIIOCOOBI €ro Acda
MPEAOTBPALICHHUS
[IpakTuueckas padbora Ne 3
o teme «llonyuenune n bubmorexa HOK
26 https://m.edsoo.ru/ff0d
coOupaHue KHCIOPOaa, 4362
U3YYEHHE €ro CBOMCTBY
Bomopon — anemenT u bubanoreka [IOK
27 IIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d
Haxoxnenue B npupose 4dd0
dusnueckre U XUMUYECKHE bubnunoreka LIOK
28 CBOMCTBa BOJIOpPO/IA. https://m.edsoo.ru/ffod
[IpuMeHeHne BOIOPOIA 4ddo
ITonsiTue o KUCHOTAX U bubmotexa [JOK
29 N https://m.edsoo.ru/ff0d
50d2
CrniocoObl mosryyeHus bubmorexa LOK
30 https://m.edsoo.ru/ff0d
BOJIOpO/Ia B JIaOOpaTopuu
4dd0
[TpakTuueckas padota Ne 4
o teme «llonyuenne n bubmorexa HOK
31 https://m.edsoo.ru/ff0d
coOupaHue Boaopoa, 4§42
HU3YyYEHHUE ETO CBOMCTB) -
. n bubnuotexa [JOK
32 giigf{p ZiTrZS;SM rasos. https://m.edsoo.ru/ff0d
542e
Brruncienus o0bEma,
KOJIMYECTBA BENIECTBA ra3a but6mmoreka [IOK
33 10 €T0 U3BECTHOMY https://m.edsoo.ru/ff0d
KOJIMYECTBY BEIIECTBA WIIH 55a0
00BEMY
Breruucnenus o00EM0B bubnuorexa [JOK
34 ra3oB I10 ypaBHEHUIO https://m.edsoo.ru/ff0d
5708

PCaKuu Ha OCHOBEC 3aKOHA



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

00BEMHBIX OTHOLLIEHUN

ra3os
Ouznyeckue U XMUMHUIECKHe bubmorexa HOK
35 CBOTCTEA BOJIHI https://m.edsoo.ru/ff0d
587a
CocraB oCHOBaHUM. bubmorexa LOK
36 https://m.edsoo.ru/ffod
[TonsiTre 06 UHIUKAaTOpax
59e2
Bopa kak pactBoputesb.
Haceimennasie u bubnunorexa LIOK
37 HEHACHIIIICHHBIC PACTBOPHI. https://m.edsoo.ru/ff0d
MaccoBast 107151 BellecTBa B 5b40
pacTtBope
[TpakTuueckas padora Ne 5
o Teme «lIpurorosnenue bubnmoreka [JOK
38 PacTBOPOB ¢ ONpeneIEHHON https://m.edsoo.ru/ff0d
MaccoBoii joneit 5eba
PacTBOPEHHOTO BEILIECTBAY
KonTponbnas padora No2 bubnmoreka [JOK
39 o Teme «Kwuciopo. https://m.edsoo.ru/ff0d
Boaopoxa. Boga» 6342
OKCHIBI: COCTaB, bu6nmorexa LIOK
40 Kjaccudukanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 664e
[Tonyuyenue n xXummudeckue
CBOWCTBA KMCJIOTHBIX bubmotexa [JOK
41 ’ https://m.edsoo.ru/ffod
OCHOBHBIX ¥ aM(OTEPHBIX
664e
OKCHJIOB
OcHOBaHUA: COCTAB, bu6nmorexa LIOK
42 Kiaccudukanus, https://m.edsoo.ru/ffod
HOMEHKJIaTypa 67ca
[Tonyuenue u xXumm4eckne bubmorexa HOK
43 N . https://m.edsoo.ru/ff0d
CBOWCTBAa OCHOBAaHMIA 67ca
Kucnotsri: cocras, but6mmoreka [IOK
44 KJaccuukanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa fee2
[Tonydenue u XuMU4ecKue bubmorexa I[JOK
45 b https://m.edsoo.ru/ff0d
CBOMCTBA KUCJIOT fee2
Comnu (cpennue):
HOMeH(KJI'I)a"jTIypa )CHOC06I>I bubmorexa OK
46 ’ https://m.edso0.ru/00a

MOJTYYCHUS, XUMHUYECKHE
CBOICTBa

do474



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

[TpakTuueckas pabora Ne 6.
Pemenune
IKCIIEPUMEHTANIBHBIX 3314

bubnunoreka LIOK

47 https://m.edsoo.ru/00a
1o TeMe «OCHOBHBIE KJIACChI d9b7c
HEOPTraHUYECKHUX
COCIUHCHUI
['eHeTn4eckas CBSI3b MEKIY bubnuorexa [{OK

48 KJIaCCaMH HEOPTaHHUYECKUX https://m.edsoo.ru/00a
COETUHEHUN d9a50
OGoGuete 1 bubnunorexa LIOK

49 . https://m.edsoo.ru/00a
cucTeMaTu3alys 3HaHUi d9ch?

KonTponbnas padora Ne3
" bu6nmorexa LIOK
o Teme "OCHOBHBIC KJIACCHI

50 https://m.edsoo.ru/00a
HEOPTraHUYeCKUX d%1a
coeqrHeHnin"

[TepBbie OMBITKH
Kiaccu(ukanum bubnuoreka [IOK

51 XUMHUYECKUX JIEMEHTOB. https://m.edsoo.ru/00a
[TonsiTue o rpynnax d9offa
CXOJHBIX BJICMEHTOB
[Iepuoanueckuii 3aK0H U

bu6nmorexa LIOK
[Iepnonnueckas cucrema )

52 https://m.edso00.ru/00a
XUMHUYECKHX dJIeMEHTOR /I, da52c
N. Menneneena
IeproEL, rpymms: bubmuoreka [{OK

53 ’ ’ https://m.edso00.ru/00a
MOATPYTIIBI da52c

bu6nmorexa LIOK
Crtpoenue atomoB. CocTaB _

54 https://m.edsoo.ru/00a
aTOMHBIX siaep. M3oromnbl da342
CrtpoeHnue 3JIeKTPOHHBIX
000JI04eK aTOMOB bubnnorexa [IOK

55 . https://m.edsoo.ru/00a
anemeHToB lleproanueckoit daBbe
cuctemsbl [. 1. MenaeneeBa
XapakTepucrrka
XAMHUYECKOT0 3JIEMEHTA I10 bubnunorexa LIOK

56 €ro IOJ0KSHHIO B https://m.edso0.ru/00a
[Mepuoanyeckoii cucreme /1. da824
H. Menneneepa
3nauenue [lepuonnyeckoro

bubnunorexa LIOK
3aKOHA JIJIS Pa3BUTHS HAYKH .
57 https://m.edsoo.ru/00a

u npaktuku. . W.
MenpeneeB — y4€HBIN,

da96e



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

MeAaror U TpakIaHuH
DIEeKTPOOTPUIIATETLHOCTh bubmmoreka [JOK
58 ATOMOB XMMHUYECKHUX 1 https://m.edso0.ru/00a
3JIEMEHTOB daab8
bu6nmoreka [IOK
59 Honnast xuMu4eckas CBA3b 1 https://m.edsoo.ru/00a
dac34
KopanenTHas noiaspHas bubmorexa LIOK
60 p 1 https://m.edsoo.ru/00a
XAMHYECKas! CBI3b
daab8
KoBanenTHas HenosipHast Bubmorexa HOK
61 p 1 https://m.edsoo.ru/00a
XAMUYECKas CBI3b
daab9
bubnunoreka LIOK
62 CrelneHs OKUCIIEHUS 1 https://m.edsoo.ru/00a
dae28
OKHCIUTEIBHO- bubnunoreka LIOK
63 BOCCTAHOBHUTEIIbHEIE 1 https://m.edsoo.ru/00a
peakIuu db076
OKUCIITENN 1 bubmuoreka [{OK
64 1 https://m.edsoo.ru/00a
BOCCTAHOBUTEIIN db076
KonTponbnas padorta N4 bubmuorteka [IOK
65 o Teme «CTpoeHune aroma. 1 1 https://m.edsoo.ru/00a
XHUMHUECKas CBI3b» db486
Pe3epBHbIil ypok. bubmuorteka [IOK
66 O06o061Ienue u 1 https://m.edso0.ru/00a
cucTeMaTu3alus 3HaHui db33c
Pe3epBHBI ypoK. bubmmnoreka HOK
67 O6o06menue u 1 https://m.edsoo.ru/00a
cucTeMaTu3alus 3HaHu| d9ch2
PesepBHbIii ypOK. bu6muoreka [JOK
68 O6o06mieHue U 1 https://m.edsoo.ru/ff0d
CHCTEMaTH3aIus 3HaHUM 61c6
OBIIEE KOJINMYECTBO 68 4 4
YACOB I10 I[TPOT'PAMME
9 KJIACC
Ne KoanuecTBo 4acoB DIEKTPOHHBIE
Kontpo pakTn IIpoex ungposbie
Tema ypoka
n/ Bcero JILHbIE yecKue T o0pa3oBaTe/bHbIE
I padoThI padoThI pecypchl
1 [Tepnoanyueckuii 3aKoH. 1 but6mmoreka [IOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

Ilepuonnueckas cucrema
XUMHMYECKHX 3JIeMEHTOB /1.
. MenneneeBa

https://m.edso0.ru/00a
db59e

3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOUCTB

bu6nmoreka [IOK

2 https://m.edsoo.ru/00a
XAMHYCCKHX DJICMCHTOB db6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus n bubnmnoreka HOK
3 HOMEHKJIaTypa https://m.edsoo.ru/00a
HEOPraHUYECKHUX BEILECTB db7e2
Buabr XuMHU4eCKO CBI3H U bubnunorexa LIOK
4 TUIBI KPUCTATUTUYECKHUX https://m.edsoo.ru/00a
peLETOK dbac6
KonTponbnas padora Nel
o Teme «IloBTOpeHue u
5 yrayOsaeHne 3HaHHUH
OCHOBHBIX pa3eNioB Kypca 8
Kjaccay
Knaccudukanus bubnmoreka [JOK
6 XUMHUUYECKUX PEaKIUi 1o https://m.edsoo.ru/00a
Pa3IMYHBIM MPHU3HAKAM dbch0
[TonsiTHE O CKOpOCTH
. bu6nmorexa LIOK
XUMHUYECKOHN peakIlnu.
7 https://m.edsoo.ru/00a
[ToHsITHE O TOMOTEHHBIX U
dbe9a
TeTePOTeHHBIX PEaKIHIX
IToHsATHE O XUMHYIECKOM
paBHOBecuH. DaKkTOpHI,
BIIUAIOIINE HA CKOPOCTh bubnmorexa IOK
8 . https://m.edsoo.ru/00a
XUMHYECKON peakinu 1 dc28c
IMOJIOXKEHHE XUMUYECKOTO
paBHOBECHS
OKHCIUTETBHO- bubnunorexa LIOK
9 BOCCTAHOBUTEIILHEIC https://m.edsoo.ru/00a
peakunu dcade
Teopus 1eKTPOTUTHUECKON bubmuorexa [IOK
10 mucconuanuu. CUiibHbBIE U https://m.edso0.ru/00a
ca0bIe DJIEKTPOTUTHI dcd68
Nonnble ypaBHEHHS bubmmorexa TIOK
11 . https://m.edsoo.ru/00a
peaKitiH dd448
XUMHUECKHE CBOMCTBA
. but6mmoreka [IOK
KHCJIOT ¥ OCHOBAaHUM B
12 https://m.edsoo.ru/00a

CBETE TMPEICTABICHUI 00
AJIEKTPOIUTAYECKOM

dd5d8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranuu

XUMHYECKHAE CBOMCTBA
CoJIell B CBETE

bu6nmoreka [IOK

13 IpeJCTaBIeHUN 00 https://m.edsoo.ru/00a
3JIEKTPOJIUTAYECKOMN dd8b2
IHACCOIIAAIINN
bu6nmoreka [IOK
[TonsiTue o rumponu3e
14 i https://m.edsoo0.ru/00a
comen dd9d4
bu6nmoreka [IOK
O06o061ieHue U
15 o . https://m.edso0.ru/00a
CHCTEMATH3alH 3HAHUI ddd12
[IpakTnueckas padora Ne 1.
bubnunoreka LIOK
«Pemenue
16 https://m.edsoo.ru/00a
AKCIICPUMEHTAIIbHBIX ddbfa
3a71a4»
Kontponbnas padota No2
10 TEME bubnunoreka LIOK
17 «INEeKTPOIUTHYECKAS https://m.edsoo.ru/00a
IUccoLManua. XUMHUYECKUE ddecO
pEeaKIyu B pacTBOpax»
OO6mrast xapakTepucTrUKa bubmuoreka [{OK
18 raJJoreHOB. XMMHYECKHE https://m.edsoo.ru/00a
CBOMCTBa Ha IIpUMEpPE XJI0pa ddfe2
Xaoposomopox. ConsHast
Kncnpom XI/III)V[I/I‘ICCKI/IC bubnnorexa [JOK
19 CBOﬁCTB; OTVICHE https://m.eds00.ru/00a
» MOMYACHHC, de104
MIPUMEHEHUE
[IpakTnueckas padora Ne 2
o teme «llonyuenue bubmorexa HOK
20 . https://m.edso0.ru/00a
COJISTHOM KHCIIOTEI,
. . de348
W3y4YCHHE € CBOMCTBY
Brraucnenus 1o
bubnunorexa LIOK
YPaBHCHHUSIM XUMHUYECKHX
21 . https://m.edsoo.ru/00a
peaKIui, eciiu OJTUH U3 4e488
peareHTOB JIaH B U30BITKE
bubnunorexa LIOK
OO6mrast XxapakTeprucTruKa
22 VIA https://m.edso0.ru/00a
9JIEMEHTOB TPYIIIBI de64a
AnnoTponHsie
MOJIU(UKAIIIH CEPBI. bu6muoreka [JOK
23 Haxoxnenue cepsl u eé https://m.edsoo.ru/00a

COEAMHEHHH B IIPUPOJIE.
XUMU4JecKre CBOMCTBA

deb4a



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
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Cepsl

CepoBonopo/1, CTpOCHHUE,

bubnunorexa LIOK

24 ¢buznveckre 1 XUMHUECKUE https://m.edsoo.ru/00a
CBOICTBa de802
Oxkcuppl cepol. CepHas
KHCIOTa, GU3NYECKUe U bubmorexa OK
25 . https://m.edsoo.ru/00a
XMMHYECKHE CBOICTBA, dears
MIPUMCHEHUE
XUMUYECKHE peaklnu,
JeKalue B OCHOBE
MIPOMBIIIIJICHHOTO CII0co0a bubnmoreka [JOK
26 MOJIy4YEHUsI CEPHOM https://m.edsoo.ru/00a
KHUCJIOTEL. XMMHYECKOE dec8a
3arpsI3HEHUE OKPYKarOIIen
CpeIbl COCTMHEHUSMU CEPhI
Brruncienue MaccoBoit bubnunoreka LIOK
27 JIOJIY BBIXO0J1a TPOAYKTA https://m.edsoo.ru/00a
peaxiuu dec8a
OO01mas xapakTepucThKa
371eMeHTOB VA-Trpynmsl. bubnmoreka [JOK
28 A30T, pactipocTpaHeHHE B https://m.edsoo.ru/00a
npupojie, Gu3nIecKue u deeab
XMMHYECKHUE CBOMCTBA
AmMuak, ero gpusnyeckue u bu6moreka [JOK
29 XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00a
MOJTy4YeHHUE U IPUMEHEHHE df0o4
[IpaxTuueckas pad6ora Ne 3
o teme «[lomydyenue bubsmorexa [IOK
30 https://m.edsoo.ru/00a
aMMVI/IaKa, U3YYECHHE €ro df180
CBOMCTB»
A30THas KUCIIOTa, €€ bu6nmorexa LIOK
31 ¢buznyeckrue 1 XuMHUYeCcKHe https://m.edsoo.ru/00a
CBOMCTBA df306
Hcnons3oBaHne HUTPATOB U
COJIEl aMMOHHS B KQUECTBE
MUHEPAIBHBIX YI0OPEHUH. bubmorexa OK
32 Ximieckoe 3arpsHeHe https://m.edsoo.ru/00a
; df518
OKpY>KaroIen cpesl
COCTMHEHUSIMH a30Ta
Docdop. Oxcun docdopa
(V) EI) (blj)c@opHaf) KHS)H(fTa, bubmorexa OK
33 (USHYCCKIE 1 XHMUHECKHE https://m.edsoo.ru/00a
: dfesa
CBOWCTBa, OJTy4YEHUE
34 Ucnons3oBanne pocdaros B but6mmoreka [IOK
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
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KaueCcTBE MUHEPAIbHBIX
ynoOpeHul. 3arps3HeHue
MIPUPOJIHON Cpeibl
dbocharamu

https://m.edso0.ru/00a
dfc20

VYruepoa, pacupocTpaHEeHHE bubnmnoreka HOK
35 B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00a
XHUMHAYECKHE CBOICTBA dfd9c
Oxkcuapl yriaepojaa, ux
¢buznvecKre 1 XUMHUECKUE bubnuoreka [JOK
36 CBOHCTBA. DKOJIOTUYECKHE https://m.edsoo.ru/00a
POOJIEMBI, CBSI3aHHBIC C dfebe
okcuaom yriepoaa (1V)
.. bubnunoreka LIOK
VYronbpHas KUCIIOTa U €€
37 https://m.edsoo.ru/00a
COJH
e006¢
[TpakTuueckas pabora Ne 4
o teme "[lonyyenue bubmmoreka [JOK
38 YTJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00a
KauecTBennas peakuus Ha e027e
KapOoHaT-MOH"
[lepBoHayasbHbBIE TOHATHUS
00 OpraHMyYecKux bubmorexa HOK
39 BeICCTRAX KAK O https://m.edsoo.ru/00a
B e054e
COCIMHEHHSIX yTIIepo/ia
bu6nmorexa LIOK
40 Kpemuuii u ero coenvnenus https://m.edsoo.ru/00a
e080a
ITpakTrueckas paGora Ne 5.
Pemenue
bubmmoteka IIOK
AKCIIEPUMEHTAIbHBIX 33734
41 N https://m.edsoo.ru/00a
o TeMe «Baxxueiime
e0bf2
HEMETAJIIBI U UX
COCIMHCHH S
KontponsHas pabora Ne3
. bubnuotexa [JOK
o TeMe «Baxueiime
42 https://m.edsoo.ru/00a
HEMETAIIIbI U UX
e0el8
COCJIMHCHHUS
OO01mas xapakTepucThKa
XUMHUYECKHUX DJIEMEHTOB —
MeTaJIoB. MeTanmnuueckas but6mmoreka [IOK
43 CBA3b U METaJNINUECKast https://m.edsoo.ru/00a

KPUCTAUNIMYECKAS PEUIETKA.
®du3nyecKre CBOMCTBA
METaJIOB

£103e
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XUMHUYECKUE CBOUCTBA

METAILIOB but6mmoreka [IOK
44 ) . https://m.edsoo.ru/00a
DNEKTPOXUMHUYCCKUN P 01156
HaIpsDKEHUH METaJlIOB
OOmue crocoOsl
MOJTyYEHUSI METAIIJIOB.
CnnaBsl. Beraucnenus no bubnunoreka LIOK
45 YpaBHEHHUSM XUMHYECKHX https://m.edsoo.ru/00a
peakuuii, €ciii OJJUH U3 el1156
pEareHTOB COJCPKUT
IpUMECH
[TonsiTue o KOppo3uu bubmorexa LHOK
46 pp https://m.edsoo.ru/00a
METaJIIOB 01278
bubnunoreka LIOK
47 [llenoyHble MeTAILIBI https://m.edsoo.ru/00a
e14b2
OKCHUIBI U TUAPOKCHUEI Bubmiorexa HOK
48 P https://m.edsoo.ru/00a
HATpHS U KaJus e14b2
[IlemoyHO3eMeNbHBIC bubmmoreka [JOK
49 METAJUIBI — KaIbIUHA U https://m.edsoo.ru/00a
MAarHum el5e8
Baxuelinine coeqnHEHUS Bubmrorexa LIOK
50 A https://m.edsoo.ru/00a
KaJIBIIAS e1508
51 O0o006111EHNE U
CHCTEMAaTH3aINsI 3HAHUH
JKécTtkocTh BOABI U bubmiorexa LOK
52 6u1 o https://m.edsoo.ru/00a
CHOCOOBI €€ yCTpaHeHus 01886
[TpakTuyeckas pabora Ne 6 bu6muoreka [IOK
53 o TeMe "JKECTKOCTh BOIEI https://m.edsoo.ru/00a
Y METOJIbI €€ yCTpaHEeHHUs " elae8
bubnunorexa LIOK
54 AmroMuunii https://m.edsoo.ru/00a
elcb4
. bubnuotexa [JOK
A bI€ CBOMCTBA
55 Morepn https://m.edsoo.ru/00a
OKCHJIa U TUJIPOKCH/IA e1c64
but6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00a
£1d86
57 Oxkcuapl, TUIPOKCUIBI U bubnmoreka [JOK

comu xene3a (1) u xenesza

https://m.edso0.ru/00a
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(nn e35e6
O06o001menue u
58 B . 1
CHCTEMATH3aIHs 3HAHUI
[TpakTrueckas padota Ne 7.
Pemienne bubnunorexa LIOK
59 AKCIICPUMEHTAIIbHBIX 337124 1 https://m.edsoo.ru/00a
o teMe «Baxkuerine e3de8
METAJIbI U UX COETUHEHUS)
Bremaucnenus 1o
YpaBHEHHUSM XUMHYECKHX
peaKIui, eciii OJMH U3
bubnunoreka LIOK
pEarcHTOB JIaH B U30BITKE
60 1 https://m.edsoo.ru/00a
WM COACPIKUT IMIPUMECH.
_ e1750
Breraucnenns MaccoBoi
JIOJIA BBIXOJ1a TIPOJIYKTa
peakiumn
O06001enue u
61 B 5 1
CHCTEMATH3AIHs 3HAHUI
KonTponbuas padota Ne4
62 o teMme «Baxueimnine 1
METAJIbl U UX COETUHEHUS
BemectBa u marepuasi B bubnnorexa [JOK
63 MMOBCEAHEBHON KU3HU 1 https://m.edsoo.ru/00a
YyeJaoBeKa e3f50
XUMHUYECKOE 3arpsi3HEHUE bubmiorexa LOK
64 I i o 1 https://m.edsoo.ru/00a
OKPYHQIOIICH CPe e4270
bu6nmorexa LIOK
Ponp xumun B periennn
65 OTOMHIECKIX TIDOGTEM 1 https://m.edso0.ru/00a
DKOJIOTHYEC pobuie 04270
Pe3epBHbIi ypoK. bubmmnoreka HOK
66 O06o06mieHue u 1 https://m.edsoo.ru/00a
CHCTEMaTH3aIus 3HaHUM e0d0a
OBIIEE KOJINMYECTBO 66

YACOB I10 ITPOTPAMME
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