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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM IMPOrpaMMBbI
OCHOBHOTO o001miero oOpazoBanus, npeactaBieHHbIXx B GI'OC OO0, a Takxke Ha OCHOBE
¢benepanbHOl paboueil mporpaMMbl BOCIIUTAHHUS M C y4ETOM KOHICIIUM TIPETIOIaBaHUS
yueOHOTO0 npeaMeTa « XUMHUS» B 00pa3oBaTeNbHBIX opranmsanuix Poccuiickoit denepanmn.

[Iporpamma mo XuMuM Ma€T MpENCTaBICHHE O IEAX, OOIIel CTpaTernd OO0ydeHus,
BOCIIMTAHUS M PA3BUTHS OOYYAIOUIMXCS CPEJICTBAMH YY4EOHOTO TpenMeTa, YCTaHABJIHMBAET
00s3aTeNbHOE MPEIMETHOE COJIep KaHNe, MPEyCMaTpUBAET paclpeesieHue ero mno KiaccaM
U CTPYKTYpHpPOBAaHHE II0 pasleliaM W TeMaM INPOTrpaMMBI TI0 XHMHH, OTPEIENsIeT
KOJIMYECTBEHHBIE ¥ KAaYeCTBEHHBIC XapaKTEPUCTUKU COACPIKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEIILHOCTh M3YUCHHSI XHUMHH C YI6TOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKHU y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJYaromuXcsi, ONpeaesseT
BO3MO’KHOCTH TIpEIMeTa Il peain3alii TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeNIbHON MpOrpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs, a Takke
TpeOOBaHMI K pe3ynbTaTaM OOy4YeHHsT XMMHW Ha ypOBHE IeNiell M3y4deHHus IpeaMera u
OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHON JEATEIILHOCTH OOYYaOMmIErocsl MO0 OCBOCHHUIO
y4eOHOTO COJepKAHUSI.

3HaHHUE XUMUU CITY’KUT OCHOBOM 711 OPMUPOBAHUS MUPOBO33PEHMS 00yUaroerocs,
€ro MpecTaBlIeHUN 0 MaTepUAILHOM €IMHCTBE MHUpPA, BAKHYIO POJIb UTPAIOT GopMUpYyeMbIe
XUMHEH TMpeACTaBICHUS O B3aWMOINPEBPAIICHUAX SHEPrUU M 00 SBONIOINUM BELIECTB B
MpHUpOIe, O MyTAX peUIeHHs INI00aIbHBIX TPOOIeM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, THUIIEBOM M 9SKOJOTUYECKOW Oe30macHOCTH, MpobieM
3/IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allid BO3MOXHOCTEH Uil caMOpa3BUTUS U (POPMHUPOBAHUS
KYJIbTYpbI JIMYHOCTH, €€ 001Iel 1 GYyHKINOHAILHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH
00yuaronuxcs, HaBLIKOB UX CAMOCTOATEIBHON y4EeOHOM AEITETbHOCTH, SKCIEPUMEHTATbHBIX
U HCCIEeNOBATENbCKUX YMEHHH, HEOOXOOUMBIX KaK B IOBCEJHEBHOW JKM3HH, TaK U B
npodeccuoHaNbHOM e TENbHOCTH;

3HAKOMUT CO CHEeUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI]a HA EOUHCTBO NPUPOJBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTAaloM B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YYarOIINXCS;

cnocoOCTBYeT (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPHUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOIMUECKOE 00Opa3zoBaHME
oOyJaronuxcs.

JlaHHbIE HATIPaBIIEHUs B 00YYEHUN XUMUU 00€CIIeUnBaIOTCS CIeU(PUKON comepxKaHus
y4eOHOro TMpeaMeTa, KOTOPHIN SBISETCS MeJarornyeckd aJalnTHPOBAHHBIM OTPaKEHHEM
0a30BOii HAYKH XUMUU Ha ONPEEIIEHHOM dTare e€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa30BaHHUs OPUEHTHPOBAH HA OCBOCHUE
00y4aromuMHCs CUCTEMBbI IEPBOHAYATLHBIX MIOHATUH XUMUH, OCHOB HEOPraHUYECKONH XUMUHU
U HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX [TOHATUN OPraHUYECKON XUMUH.

CtpykTypa copepkaHus MPOrpaMMBbl IO XUMUHU C(POpMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona K e€ uzydenuro. ConepxaHue CKIIQJbIBAETCS U3 CUCTEMBI MOHATHH O XUMUYECKOM
JJIEMEHTE M BELIECTBE M CUCTEMBbl NOHATUN O XUMUYecKOW peakuuu. OO0e 3T CHCTEMBbI
CTPYKTYPHO OpPraHH30BaHbl 110 IPUHLMUITY [TOCJIEI0BATEILHOTO Pa3BUTHUsI 3HAHUI Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOEHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIEHUN 00 AIIEKTPOIUTUUECKON AUCCOLMAIIMM BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K Jpyromy,
BBITIOJIHSASA (QYHKIIUN OOBSICHEHUS! M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3ZMOXKHOCTEM
MPAKTUYECKOr0 MPUMEHEHHUS U TIOJTYyYeHHs U3yJaeMbIX BEIIECTB.

OcBoeHne mporpaMMbl MO0 XMMHMU CHOCOOCTBYET (DOPMHUPOBAHMIO IMPEICTABICHHS O
XUMHUYECKON COCTaBIAIOIIEN HAaydHOM KapTHHBI MUpAa B JIOTUKE €€ CHCTEMHOW NIPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHHS K HaydHOMY 3HAHHIO U METOJaM MO3HaHUs B Hayke. M3ydeHue
XUMHH TPOUCXOJUT C MPHUBIICYCHHEM 3HAHUM M3 paHee M3YUYEHHBIX Y4EOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinacce» u «D@u3mnka. 7 Kjiacey.

[Ipu u3yuyeHnn XUMHUH TTPOUCXOAUT (HOPMUPOBAHKME 3HAHUM OCHOB XMMHUYECKOW HAYKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOMN AESITEITbHOCTH YelIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyNIbTypbl. 3ajgauya ydyeOHOrOo MpeaMeTa COCTOUT B
(hopMHUPOBAHUH CUCTEMbI XMMHUYECKUX 3HAHUN — BaXKHEUIIUX (aKTOB, MOHITHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUMN, AOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOrO XapakTepa,
S3bIKa HAyKH, B IMPHUOOIIEHWH K HAYYHBIM METOJaM MO3HAHHUS IpPHU H3yYCHHH BEIIECTB U
XUMHYECKUX peakuuii, B (OPMUPOBAHWM U PA3BUTHU TMO3HABATENbHBIX YMEHUH M HX
MPUMEHEHUH B Y4eOHO-IO3HABATENIbHON M Y4eOHO-HCCIEA0BATEIbCKON JEeSTENbHOCTH,
OCBOEHHUU MpaBUJI 6€30MacCHOT0 0OpaIIeHHsl ¢ BEIIECTBAMU B TOBCEAHEBHOMN JKU3HH.

[Ipn u3yyeHnn XMMHHM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs Ba)KHOE 3HAUCHUE
MpHOOpEIH TaKKue LeH, KakK:

—  (dopMmHpoBaHHE  HMHTEUIEKTYaJlbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOATEIBHOMY MPUHITUIO PEIICHUN, CTIIOCOOHOM
aIalITUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HAampaBJIeHHOCTh OOy4YEHMsI Ha CHCTeMaTH4yecKoe IMpuoOIIeHne oOydarolmmxcs K
CaMOCTOSITEJIBHOM ~ NO3HABATEJIbHOM  JIEATEIIBHOCTH, HAy4YHBIM METOJAM  IO3HaHMS,
(OpMUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

— o0ecrieyeHne yCJIOBHH, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OO0Y4aroIMMHCS OIbITa
pa3HO0Opa3HON NIEeATETbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JIIs pa3IMYHbIX BUJOB JEATEIbHOCTH;



— (opmupoBanue oOmIei (HYHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B
TOM 4YHCJI€ YMEHMH OOBSACHATH U OLEHUBATh SIBJICHHUS OKPY)KAIOILIErO0 MHUPA, HCIOJb3Ys
3HAHUS U OTIBIT, MIOJTYYCHHBIC MPU U3YUYECHUU XUMUHU, IPUMEHSATh UX MIPH PEIICHUH MTPOOJIeM B
ITIOBCETHEBHOM KU3HU U TPYJOBOU ACITEIBHOCTH;

— ¢opmupoBaHHE Yy OOYYAIOUIMXCS TYMAHHCTHYECKUX OTHOIICHWH, TOHUMAHHUS
LIEHHOCTH XUMUYECKUX 3HAHUHU JUIsl BBIPAOOTKHU SKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEAECHUS
B OBITY M TPYIOBOW NEATEIHHOCTH B LEISAX COXPAHEHHS CBOETO 3JI0POBBSI M OKpYXKAroIIeH
MIPUPOIHOM CpEJIbI;

— pa3BUTHE MOTHBAIMM K OOy4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHMsI OOIIEYETOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPO(UIIA U HANIPABIEHHOCTH JIaTbHEHIIIEr0 OOyIEeHHS.

OO1ee yncao 4yacoB, OTBEIEHHBIX JJISl U3YUEHUS! XMMHUH HAa YPOBHE OCHOBHOT'O OOIIIET0
obOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B HeZIeN0), B 9 kiacce —
68 yacoB (2 yaca B HEZICIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponp XMMUM B )KU3HU YelOBeKa. XMMHS B cUCTeMe Hayk. Tena u
BelecTsa. Pu3nyeckre CBOWCTBA BELIECTB. ArperarHoe cocrtosHue BemecTts. [lonsarue o
MeTO/ax MO3HaHus B XUMUU. UncTeie BeniecTBa 1 cMecH. CriocoObl pa3ieNieHHst CMECEH.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocThie U cioxHbIE BEllecTBA. ATOMHO-MOJIEKYJISPHOE YUEHUE.

Xumnueckas (opmyna. BalleHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aromMHas Macca. OTHOCHUTENbHas
MOJIEKyJsipHasi Macca. MaccoBasi 10151 XMMUYECKOTO AJIEMEHTA B COETUHEHUH.

KonnuectBo BemectBa. Monbs. MonsipHasg macca. B3aumMocCBsA3b KOJIMYECTBA, MACCHI U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelIecTBa. Pacy€Tsl mo ¢hopMyliaM XUMHUECKUX COCTMHEHUM.

®uU3NYECKNE U XUMHUYECKHE SIBJICHUSA. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEMIECTB. XHUMHYECKHME ypaBHEeHHS. Kiaccumpukamuss XAMHUECKHX
peakiuii (CoeuHEHNs, Pa3IoKEHUs, 3aMeIIeHHs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHYECKOUW TIOCYI0H, TIpaBuUiIaMu pabOThI B JIAOOPATOPHUH U MTPUEMAMU
oOpareHus ¢ 1adbopaTOpHBIM 00OpYAOBaHUEM, U3YUYCHHUE U ONMCAaHUE (PU3NUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMoIeHne (HU3NYEeCKUX (TUIABJICHHE BOCKA, TAsHHUE
JbJAa, pacTHpaHue caxapa B CTYIKe, KUIIEHHE U KOHJCHCALUS BOJIbl) U XMMHYECKUX (TOpeHue
CBEUH, MPOKATUBAHHE MEIHOW MPOBOJIOKU, B3aUMOJICHCTBHUE Meja C KUCJIOTOHN) SIBJICHHM,
HaOIOJIeHNEe W OMNMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKHX peakiui (pasjiokeHue
caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCUIA
Menu (II) mpu HarpeBanuu, B3auMoIelCTBUE XKene3a ¢ pacTBopoM cosit meau (II), m3yuenue
CHocoOOB pa3/ielieHus] cMecel: C NOMOIIbI0 MarHuTa, (UILTPOBAaHHUE, BbIIAPUBAHUE,
TUCTUIUTSLMS, XpoMarorpadus, MpoBEACHUE OYHUCTKH MOBAPEHHOW COJIM, HAOIIOJICHHE U
OTHCAaHUE PE3YAbTATOB MPOBEACHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChI,
CO37[aHKe MOJIee MOJIEeKYI (IIapOCTEPKHEBBIX).

Baskneiiniue npeacraBuTe/ M HEOPraHNYeCKMX BelIeCTB

Bosgyx — cmech razoB. CocraB Bo3ayxa. Kucinopos — 3neMeHT U IpocToe BEUIECTBO.
Haxoxpaenue kuciopona B mpupone, (usnueckue W XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunel. Ilpumenenune kuciaopoga. CrnocoObl TONYYEHHs] KHCIOpOJa B
naboparopur W TNpombliuieHHOCTH. KpyroBopoT kucimopoaa B mnpupoge. O30H —
AITIOTPOTIHAS MOAU(PHKAINS KUCIOPOA.

TermmoBoit 3hdekT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUs, JK30- U
SHAOTEPMHUUYECKHE peakuu. TOIMBO: yrojib W METaH. 3arps3HEHUE BO3[yXa, YCUJIICHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIIOSL.

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokaeHuwe Bomopoda B INPHUPOAE,
(buznuecKrue U XMMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.



®usnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HaceleHnsie u
HEHACBIICHHBIE pacTBOPBL. PacTBopuMOCTh BewecTs B BoJe. MaccoBasi 10Jis BellecTBa B
pacTBope. XuMudeckue cBoiictBa Boabl. OcHOBaHMs. Posib pacTBOpOB B IPUPOJIE U B XKU3HU
yenoBeka. KpyroBopot Boabl B mpupoe. 3arps3HeHre TpUpOAHBIX BoA. OXpaHa M OYUCTKA
MIPUPOTHBIX BOJI.

Krnaccudukanus nHeopranmvecknx coeaumneHnid. Okcuapl. Kinaccuduramnus OKCUIOB:
cojeoOpasyrome (OCHOBHBIE, KHCIOTHBIE, aMmdoTepHble) U  HecosieoOpasyromue.
Homenknarypa oxcunoB. Pdusmyeckne M XUMHUYECKHE CBOMCTBAa OKCHUIOB. llosryueHwue
OKCH/IOB.

OcHoBanus. Kiaccudukanus OCHOBaHMH: HIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHui. @U3nyeckne U XMMHYECKHE CBOMCTBA OCHOBaHMMU. IlosrydueHue
OCHOBaHUH.

Kucnorsl. Knaccupukauus kucnor. Homenxnatypa kucinor. ®Pusuueckue u
XUMHYECKUE CBOMcTBa KHUCIOT. Psag akruBHoctn metayuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Comu. Homenknatypa coseil. @usndeckue u XUMHUYecKre cBoMcTBa coneil. [lonydenue
COJIEH.

['eneTndeckas CBSI3b MEXKy KJIIACCAMHM HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OIpEACIIEHHE COAEPKAaHMUSI KUCIOpOJa B BO3AyXe, MOJIydEHHUE,
coOupaHue, pacro3HaBaHUE U U3y4YE€HUE CBOMCTB KHCIOpPOAa, HAOIIOACHUE B3aUMOICHCTBHS
BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HHUKHOBEHHS M MpPEKpalleHUs TropeHus (moxapa),
O3HaKOMJIEHHE C O0pa3llaMH OKCHUJOB M OINHMCAaHME WX CBOWCTB, MOJy4eHHE, cOOHpaHue,
pacrno3HaBaHHe M HM3y4Y€HHE CBOWCTB BOJOpOJa (FOpeHHE), B3aUMOJEICTBHE BOAOpOJA C
okcusom Menu (II) (Bo3MOKHO MCHOJIb30BaHUE BHJIEOMATEpHUAIOB), HaOOIeHHE 00pa3lioB
BEIECTB KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEILIECTB C
Pa3IMyHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM 10J€i
pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJABI C METajllaMd (HATPUEM M KaJbIHEM)
(BO3MOKHO HCHOJIB30BAHUE BUICOMATEPHUAIOB), UCCIEIOBAHUE OOPA3I0B HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPax
KHUCIIOT U IIeNoveid, m3yuyeHue B3aummojeiictBus okcuaa meau (II) ¢ pactBopoM cepHoit
KHUCJIOTBI, KHUCJIOT C METaJUlaMH, PEaKLUHMil HEeUTpaiu3aluy, MOJIyY€HHE HEPaCTBOPUMBIX
OCHOBAHMUM, BBITECHEHHWE OJHOTO0 MeTaula JPYrMM M3 pPacTBOpa COJIM, pEIICHHE
SKCIIEPUMEHTAIIbHBIX 33a4 110 Teme «BakHelnme kinaccbl HEOPraHM4eCKUX COCTUHEHUN.

Iepuonuyeckuii 3axkon u [lepnoanyeckas cucrema xumuueckux djementon 1. U.
MenjaeiieeBa. Crpoenne aTOMOB. XumMuyeckas CBA3b. OKuCIUTEeIBHO-
BOCCTAHOBHMTEJIbHbIEC PEAKIIUA

[lepBpie MOMBITKUA KIACCU(PHUKAIUU XUMUYECKUX dJIeMeHTOB. [loHsiTHe O Tpymmax
CXOJHBIX D3JIEMEHTOB (ILEIOYHBIE U LICIOYHO3EMEIbHBIE METaJUIbl, TaJOr€Hbl, WHEPTHBIC
rasbl). DJIEMEHTBI, KOTOpble 00pa3yoT aM(poTepHbIe OKCU/IBI U THAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumudyeckux syemeHtoB . U.
MenneneeBa. KopoTkonepuoanas u anuHHONeproHast ¢opmbl [leproandeckoil cucTeMsl



xumuueckux snemeHToB JI. M. MenneneeBa. llepuoasl u rpynnbl. PU3WYECKUNA CMBICIT
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPHUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aToMHbIX saep. M3ortombl. Onexrponsl. CTpoeHue
NIEKTPOHHBIX 000J04YeK aToMOB mepBbiX 20 XuMHUYecKUX 3ieMeHTOB [leproauueckoi
cucremsl JI. 1. Menneneesa. XapakTepucTuKa XUMHYECKOTO IEMEHTA 110 €r0 MOJIOKEHUIO B
IIepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHMs]  pajdyca  aTOMOB  XMMHMUYECKHUX  JJIEMEHTOB,
METAJNINYECKUX U HEMETAJUIMUECKUX CBOWUCTB I10 TPYyIIaM U MepUoiaM.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuoguueckoll CHUCTEMBI XMMHUYECKHUX
JJIEMEHTOB JJIs pa3BUTHUA HAyKu U npakTuku. [. 1I. MenneneeB — yu€Hblil U TpaXJaHMH.

Xumuyeckass  cBs3b.  KoBaseHTHass  (mosispHass W HEMOJSIpHAs)  CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp oxucienusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnepumenm:

M3y4YeHHe 00pa3lioB BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE THIIPOKCHIA
LIMHKA C paCTBOPAaMU KHUCJIOT U LIEN0YEH, TPOBEJIEHHE OIBITOB, WILTIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, peaKIui pa3oKeHuUs, COSUHEHNUS).

Meostcnpeomemmnwie ceasu

Peanuzanmss MeXnpeaMETHBIX CBS3€ MpU  HM3Y4EHMHM XMMHUU B 8§  KIiacce
OCYILIECTBJISIETCSI Yepe3 UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATUH, Tak U
MOHATUHN, SIBJISIFONIUXCS CUCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATHA: HAy4YHBIA (DakT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHalu3, CHHTE3, KilaccUUKaIMs, MEePHUOJUYHOCTb, HAOIIOJEHHE, JKCIEPHUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, MOJEIIb, SIBIICHHE.

®dusnka: Marepus, aroM, 53JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
PaO0aKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKHI 3apsiji, BEIIECTBO, TeNO, 00bEM, arperaroe
COCTOSIHUE BEIleCTBA, ra3, GU3NYECKue BEJIUYUHBI, €AUHUIBI U3MEPEHUS, KOCMOC, TIIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE MOPOJBI, IMOJIE3HBIE
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYECKas peaKI U

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux snemeHtos . U.
MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHHH CBOMCTB XHMMUYECKUX
JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalMs, KaJbLUsi U UX COCIUHEHHM B COOTBETCTBHUHU C
II0JIOKEHUEM JIEMEHTOB B llepnoanueckoil cucreme U CTpPOEHHEM X aTOMOB.

CrpoeHue BemecTBa: BHUIbl XHUMHYECKON CBA3H. THUIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBUCHUMOCTb CBOWMCTB BEIIECTBA OT THMA KPUCTAUIMYECKON PEMIETKH U BUAA XMUMHUYECKON
CBA3U.



Knaccugukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. XMMUYECKHUE CBOICTBA
BEILIECTB, OTHOCALIUXCS K PA3IMYHBIM KJIaccaM HEOPraHMYECKHX COEIMHEHUM, TeHeTHYeCcKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Krnaccudukanus XUMUYECKHX pEaKIUid [0 pa3iMyHbIM TpHU3HAKaM (10 YUCITy |
COCTaBy YYaCTBYIOIIUX B PEAKIHMH BEHIECTB, MO TEIUIOBOMY 3((dEKTy, M0 H3MEHEHUIO
CTCTICHEW OKUCIICHHSI XUMHUYECKHUX 3JIEMEHTOB, IT0 OOPAaTUMOCTH, 10 YYIACTHIO KaTaln3aTopa).
DK30- ¥ HJIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsiTne o ckopocTu XuMudeckoil peakunu. IlonsTre 06 0OpPaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHATHEe O TOMOTEHHBIX M TeTEepPOreHHBIX peakiuax. [loHsTue o
karanuze. [loHsATHE O XWUMHUECKOM paBHOBecHU. DaKTOphI, BIUSIONIUE HA CKOPOCTH
XUMUYECKON PEaKIUU U TIOJIOKEHUE XUMUUECKOTO PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIC PEAKIIUM, AJIEKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTENHHOM peakiuu. CocTaBlieHUE YPaBHEHHN OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIyii C UCTI0JIb30BaHUEM METO/1a AJIEKTPOHHOTO OaaHca.

Teopust 2NEKTPOJIUTUYECKONW JAMCCOLMALMM. OJEKTPOJUTBI W HEDIEKTPOJIMTHI.
Karnonsl, annoHsl. MexaHU3M IHUCCOIMAIIAN BEUIECTB C PA3IMYHBIMU BUJAMU XUMUYECKON
cBs3u. Crenenp auccormanyi. CHIIbHBIE U CJIa0bIe SJIEKTPOJTUTHI.

Peaknun nonHoro oOMeHa. YCIOBUS MPOTEKaHUSI PEaKIiii HIOHHOTO OOMEHa, MOJTHBIC
U COKpaIllEHHbIE MOHHBIC ypaBHEHHs peakiuii. CBOWCTBa KHUCIOT, OCHOBAaHWUW W COJIEH B
CBETE MPEACTABICHUN 00 3JIEKTPOJMTHYECKOW auccoruanii. KadecTBeHHBbIE peakmuu Ha
noHbl. [loHATHE O THIpOIN3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMIJIEHHE C MOJIEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METAJUIOB W HeMeTawioB (rpadura W aymasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATpHUs),
HCCIIEA0BAaHUE 3aBUCHMOCTU CKOPOCTH XMMHUYECKOM PEaKkUMH OT BO3JACHCTBUS PA3TMYHBIX
(akTOpoB,  HCCIEIOBAHUE  DBJICKTPOINPOBOAHOCTH  PAcTBOPOB  BELIECTB,  IIpolecca
JMICCOLIMAIIMU KUCIIOT, LIelI04Ye U coliel (BO3MOXKHO HCHOJb30BaHUE BHIEO MAaTEpUAIIOB),
MIPOBEJICHUE OTBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS peaKlHnii HOHHOTro oOMeHa
(oOpazoBaHue ocajka, BbIAEJICHHE ra3a, 00pa3oBaHUE BOJbl), OIBITOB, WJUTIOCTPUPYIOIINX
MPUMEPbl OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peaklUuid (TrOpeHHe, peakiuH pasioKeHus,
COEIMHEHUS), PACMO3HABAHUE HEOPraHMUYECKHUX BEIIECTB C TIOMOIIBIO KayeCTBEHHBIX
peaklMil Ha MOHBI, PELIEHUE FKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/liibl ¥ UX COeIUHEHUS

OOmas xapakTepucTuka ranoreHoB. OCoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CtpoeHue W (pu3MUeckue CBOWCTBA MPOCTHIX BELIECTB — TaJIOI'€HOB.
XUMUYECKHE CBOWMCTBA Ha MpUMEpe XJopa (B3aUMOJEHCTBHE C METallaMH, HeMeTalaMH,
menoyamu). XmopoBoaopod. ConsHas KHCIOTa, XUMHYECKHE CBOICTBA, MOJyYeHUE,
npuMeHeHnue. JleiicTBue XJjopa M XJIOPOBOJOPOAA Ha OPraHvM3M desoBeka. Bakueiimine
XJIOPUABI U UX HAXOXK/ICHHUE B IPUPOJE.

Oobmas xapakrtepuctuka s3meMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCTIOPO/1a U Cephl. AJUIOTPONHBIE MOAU(DUKAIIMK KHUCTOPOIa U cepbl. XUMHUYECKUE CBOMCTBA



ceprl. CepoBoiopoJi, cTpoeHue, (U3NYECKUe U XUMHUYECKHE CBOMCTBAa. OKCHIBI Cepbl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHast KHCI0Ta, PU3MYECKHEe U XUMUYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENS Kiacca KHCIOT M creruduueckue). XUMUYECKUE PEeaKIHH,
JIeKaIue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOTydeHHsI CepHOM KHCIOTHL [Ipumenenue
cepHol KucinoThl. CoJM CEpHOM KHCIOTHI, KayeCTBEHHas peakuus Ha CyJab}ar-HoH.
Haxoxnenue cepbl U €€ cOeIMHEHHUI B MpUpoae. XUMHUYECKOE 3arps3HEHUE OKpYKaromlei
Cpeabl COCTUHEHUSMHU cepbl (KUCIOTHBIE MOKIH, 3arps3HEHHE BO3/AyXa U BOJOEMOB),
CTIOCOOBI €ro MpeI0TBPAICHHS.

OOmias xapakrtepucTuka 3J1eMeHTOB VA-rpymibl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENEHH OKHUCIEHHs. A30T, pacnpoCTpaHEHHE B TpUpoAe, (PHU3UYECKUE WU
XAMUYecKkne cBoiictBa. KpyroBopor aszora B mpupoie. AMMHAK, €ro (U3WYECKUe W
XAMUYECKAE CBOWCTBA, MOJy4YeHHWE WM TpuMeHeHune. Conu aMMOHHS, WX (QH3HUECKUE WU
XMMUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHAss peakiusi Ha MOHBI aMMOHUS. A30THas
KHCJIOTa, €€ MmoyydeHne, (u3ndeckne U XMMHUYECKHe CBOWCTBA (0OIIMe Kak MpeICTaBUTEIs
KJlacca KUCIoT U cnenududeckne). Vcnonp30BaHe HUTPATOB U COJIEH aMMOHHUS B Ka4eCTBE
MUHEpAJIbHBIX YA00peHni. XUMHUYECKOe 3arpsi3HEHHE OKPY)KAloIlel Cpelbl COeTUHEHUSIMU
a3oTta (KUCJIOTHBIE JOXKIW, 3arpsi3HEHHWE BO3AyXa, MOuYBEl U BoAoéMoB). docdop,
ajutoTponHbie  Moaudukanuu ¢docdopa, Qumdeckne M XUMHUECKHe cBoHcTBa. OKCHI
docthopa (V) u dochopnas kuciora, GuU3HUECKHe W XUMHUUYECKHE CBOWCTBA, MOJydYEHUE.
Hcnonws3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX yI0OPECHUM.

OO6mras xapakrepuctuka ameMeHToB [VA-rpymmbl. OcoOOEHHOCTH CTpOEHHUSI aTOMOB,
XapakTepHble  CTEMEHW  OKHUCIECHUA.  YTIIepoJ,  aUIOTPOINHbIE  MOIUdUKaIuH,
pacmpocTpaHeHue B TMpuUpone, (QU3UYECKHME U XUMHYECKHe CBoiicTBa. AnmcopOuusi.
Kpyrosopot yraepoma B mpupone. Oxcuubl yriepoja, uX (U3NYECKUE M XUMHUYECKHE
CBOMCTBa, NEHCTBUE Ha >KUBbIE OPraHU3MBbI, MOJTYYEHHE U MPUMEHEHHE. DKOJIOTUYECKUE
npoOieMbl, CBsi3aHHBIE ¢ okcuaoM yrieponaa (IV), rumore3a rio0anbHOTO MOTEMJICHUS
KIIUMaTa, MapHUKOBBIA JPdekT. YroipHas Kuciota U €€ conu, uX GU3NYECKUEe HU
XMMHUYECKUE CBOWCTBA, MoJiyyeHHEe U npuMmeHeHue. KadecTBeHHas peakiusi Ha KapOoOHart-
noHbl. Mcmonb3oBanue kKapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH U CEIBCKOM
XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX Yriiepoaa
(MeTaH, 9TaH, JTWUJICH, alleTWJIEH, A3TAHOJ, TJIMLIEPHH, YKCycHas Kuciorta). [Ipuponnbie
WCTOYHUKU YTIIEBOJOPOJOB (yroJib, MPUPOIHBIA ra3, HE(PTh), MPOIYKTHl HX MEPEepabOTKU
(6en3uH), UX poiab B OBITY M NPOMBINUICHHOCTH. [loHATHE O OHOJOTHMYECKH BaXKHBIX
BEIECTBAX: JKHUpaX, OeyKax, yrieBoJax — M UX POJIM B KM3HU 4YeloBeka. MarepuanbHoe
€/IMHCTBO OPIaHUYECKUX U HEOPTaHMUECKUX COEIMHEHUM.

Kpemuuii, ero Qusnueckue M XMMHYECKHE CBOICTBA, MOJydYeHHE M IpPHUMEHEHHE.
Coenunenus kpemHus B npupoae. OOuue npenctasieHus o0 oxcuje kpemuus (IV) u
KpeMHHEBOH kucioTe. CHIMKaThl, MX HCHOJb30BaHHE B OBITY, B IPOMBIIUIEHHOCTH.
Baxhelimme cTpouTesnbHbIEe MaTepHUajbl: KepaMuKa, CTEKJIO, IEMEHT, OETOH, JKelIe300€eTOH.
[IpoGnembl 6€30MacHOTO HCIOJIB30BAHUSA CTPOMTEIBHBIX MAaTEpUAIOB B IOBCEIHEBHOU
KHU3HU.



Xumuueckuii IKcnepumenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
MPOBEJCHUE KAYECTBEHHBIX pEAaKIMi Ha XJIOPHA-MOHBI W HAOIIOJCHHWE TNPU3HAKOB HX
MIPOTEKAHMS, OMBITHI, OTPAXKAOINE (U3MUECKHE U XUMHUYECKHE CBOICTBA TaJlOTEHOB U HX
COEIMHEHUI (BO3MOYKHO HCIIOJIb30BaHUE BMJIEOMATEPHUANIOB), O3HAKOMIIEHUE € 00pas3lamu
XJIOPUIOB (TAIIOTEHHUIOB), 03HAKOMJICHHE C 00pa3aMu cepbl U €€ COeAMHEHUSIMU (BO3MOKHO
WCTIOJIb30BAHME BHICOMATEPHATIOB), HAOIIOACHUE IMpoliecca OOYIIIMBAaHUS caxapa TMOJ
JNEUCTBUEM KOHILIEHTPUPOBAaHHOM CEPHOM KHCIOTBI, W3y4EHHE XHMHMYECKHUX CBOWCTB
pa30aBieHHON CEpHOW KHCJIOTHI, IPOBEJCHHE KAYECTBEHHOW peaklMH Ha cyab(ar-uoH U
HaOJI0/IeHNe MpHU3HaKa €€ MpOTeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKUMM CBOWCTBAMHU a30Ta,
docthopa u ux coeauHeHH (BO3MOXKHO HCIIOJH30BAHHE BUJIEOMATEPHANIOB), OOpa3laMu
a30THBIX U (pochopHBIX yma0OpeHHi, ToyiyueHue, coOupaHue, pacro3HaBaHUE U H3yUCHHUE
CBOICTB aMMHaKa, IPOBEJCHNE KAU€CTBEHHBIX peaklUuil Ha MOH aMMOHHMS U docdar-uoH U
M3y4€HUE MPHU3HAKOB HUX IPOTEKaHUs, B3aWMOJICHCTBHE KOHLEHTPUPOBAHHOW a30THOU
KHUCIIOTBI C MeIbI0 (BO3MOXKHO HCIIOJIb30BAHME BHJAEOMATEpUANIOB), H3ydye€HUE Mojemnei
KPUCTAINIMYECKUX pelETOK anMmasa, rpaduta, (yiiepeHa, O3HaAKOMIIEHHE C IPOLECCOM
a7copOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MpOTHBOTrasa,
MoJiyueHue, coOupaHue, paclio3HaBaHUe U U3y4yeHUEe CBOMCTB YIIIEKUCIIOTO Ta3a, IPOBeIeHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CUJIMKAT-UOHBI M HU3YyYEHUE TPU3HAKOB HX
MIPOTEKAaHUs, O3HAKOMJICHHE C NPOAYKIMEN CHJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme HeMeTauibl U UX COETUHEHUS.

MeTaJibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XMMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX
nojioxkeHus B llepumogmdeckoir cucreme xumuueckux snemeHToB J[. WM. MenaeneeBa u
ctpoeHust aroMoB. CrpoeHue wmertawioB. Meraminueckas CBsI3b M METaJUIMYECKas
KpUCTAJUITMYECKas pelIE€TKa. DIEKTPOXUMHUUYECKUM psAJl HAPsDKEHUM MeTauioB. Pusznueckue
U XUMHYECKHe cBoicTBa MeramioB. OOmiue crnocoObl mosydyeHus: meTayioB. [lonsitue o
KOPpPO3UH METAJJIOB, OCHOBHBIE CHOCOOBI 3aIIUThI UX OT Koppo3uu. CruiaBsl (CTaslb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTaUIBL: OJIOKEHKE B [lepronueckoii cucreMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpO€HHE HMX AaTOMOB, HaxOXKJe€HUE B mpupoae. Pusznueckue u
XUMHUYECKHE CBOMCTBa (Ha mpuMmepe HaTpusi U Kanusi). OKCUABI U TUIPOKCUIBI HATPHUS U
kanud. [I[puMeHeHne mea0uYHbIX METAJVIOB U UX COCTMHEHUM.

[llenouyHo3emMenbHbIE METAJIBI MarHui M KajdbLui: nojoxkeHue B Ilepuonnueckoit
cucteMe xuMuueckux 3nemMeHToB J[. M. MenaeneeBa, cTpoeHue X aTOMOB, HaXOXK/JCHUE B
npupoje. PuznueckMe U XUMHYECKHE CBOWCTBA MarHus W Kajabuusa. Baxxeilmne
COEJMHEHUs KaibLus (OKCUA, TUAPOKCHI, conu). JKECTKoCTh BOABI M CHOCOOBI €&
YCTpaHEHHS.

AmoMunmii: nonoxenue B [lepuoanueckoil cucreme xumuueckux snemeHtoB [I. U.
MenneneeBa, CTpOCHHE aTOMa, HaxoKJaeHue B mpupone. Pu3nuecKue M XUMHUYECKHE
CBOMCTBa amOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHA U THAPOKCHIA aTFOMUHUSL.



Kenezo: nosoxenune B Ilepuoanueckoin cucreme xumuyeckux syemeHtoB . U.
MenneneeBa, CTpOEHME aTOMa, HaxokJaeHue B mpupoje. Puznyueckue M XUMHUYECKHUE
cBoicTBa kene3a. Oxcuabl, rugpokcuasl U conu xkenesa (II) u xemeza (III), ux cocras,
CBOICTBA U MOJyYEHHUE.

Xumuueckuit sIkcnepumenm:

O3HAKOMJICHHE C oOpa3lamMi METAJUIOB M CIUIABOB, UX (DU3UYECKUMHU CBOMCTBAMH,
U3Y4YEHUE PE3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOXHO MCIOJIb30BaHUE BHUIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHIa KalblWsg ¥ HATpUsi C BOJOH (BO3MOXKHO
WCIO0JIb30BAHME BHJIEOMATEpUAIIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOM BOMBI, Ipolecca
TOpEeHHs Kelle3a B KUCIOpoJie (BO3MOYKHO HCIOJIb30BAaHUE BUAECOMATEPHUAIIOB), MPU3HAKOB
MPOTEKAHUS KAUECTBEHHBIX peaklUii Ha HOHbI: MAarHUs, KalbIMsl, aIFOMUHUS, LINHKA, XKele3a
(IT) u xenesza (III), menu (I1), HaOnrOAEHNE W ONMMCAHUE MPOLECCOB OKPAILIMBAHUS TUIAMEHU
MOHAMM HaTpUsl, Kajgusl M KalbliUg (BO3MOXHO HCIOJIb30BaHHUE BHUAEOMATEPUAIIOB),
uccieoBaHue aM(POTEPHBIX CBOMCTB T'MIPOKCHIA AIFOMUHMS U THAPOKCUAA LIMHKA, PELIEHUE
SKCIEPUMEHTAJIBHBIX 33134 10 TeMe «BaxkHele MeTamibl U UX COeTUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa u Marepuanbl B NOBCEIHEBHOM JKM3HM 4eNOBEKAa. be3zomacHoe
WCIO0JIb30BAHME BEIIECTB U XUMHUUYECKUX peakuuil B ObITy. [lepBast moMoIib npu XUMHUECKUX
0’KOTax U OTPaBIICHUSX.

XuMHYecKkoe 3arps3HeHHE OKpyXKarouleil cpensl  (mpenenbHas — JOMyCTHMas
KOHIIeHTpanus Bemects, naiee — [1JIK). Pons xumun B pemmeHnn 5KOJI0TUUECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

U3ydYeHHe o00pa3loB MarepHalioB (CTEKJIO, CIUIaBbl METaJJIOB, IOJIMMEpHbIE
MaTepuabl).

Meostcnpeomemmoie ceasu

Peanuzanusi MeXNpeAMETHbIX CBA3€H MNpu H3ydyeHMHM XuMuUM B 9  Kiacce
OCYILIECTBIISIETCSl Yepe3 UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHH, SIBISIOMIUXCS CHUCTEMHBIMHU JJISi OTHAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
UK.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATHSA: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHaluM3, CHUHTE3, KIacCH(PHKAIUs, MEepPHUOJUYHOCTb, HAOIIOJCHHE, JKCIEPUMEHT,
MOJENUPOBAaHUE, HW3MEPEHHE, MOJElb, SIBICHHUE, MApPHUKOBBIM APPEKT, TEXHOJIOTHs,
MaTepHabl.

®duzuka: Marepus, aTroM, SJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIMbI,
PaMOaKTUBHOCTb, MOJIEKYNA, DJEKTPUYECKUN 3apsii, MPOBOJHUKH, MOIYIMPOBOTHUKH,
JMAJIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, a3,
pacTBOp, PAaCTBOPUMOCTb, KpUCTAJUIMYECKas peIIETKa, CIJIaBbl, (U3NYECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJHIIE.

buosnorus: ¢porocunTes, npixanue, Ouocgepa, IKOCUCTEMa, MUHEpaIbHbIE Y100peHHUs,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, IMTATEIIbHBIE BEILIECTBA.

I'eorpagus: armocdepa, ruapochepa, MHHEpaibl, TOpHBIE TMOPOAbBI, MOJE3HbIE
HCKOIIa€MBIE, TOILIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PEe3yabTaThl OCBOCHHUS IMPOTPAMMBI OCHOBHOTO 0OIIero oOpa3oBaHUS
JOCTUTIaKOTCA B XOHIC O6y‘-ICHI/I$I XUMHUHU B CAHUHCTBC y‘-IC6HOﬁ U BOCIIMUTATEILHOU
ACATCIIBHOCTH B COOTBETCTBHUH C TPaAUIIMOHHBIMU pOCCI/II\/JICKI/IMI/I COLMMOKYJIBbTYPHBIMU M
AYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMU, HNPUHATBIMHU B O6HI€CTBC InpaBuJiaMMd U HOPpMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpPOIIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHSI M COIMAJIHM3AINN
00yJaronuxcs.

JIngHocTHEBIE PE3YIbTATBI OTPAXKAIOT I'OTOBHOCTH 06yt1a}01111/1x051 PYKOBOACTBOBATHCA
CHUCTEMOM MO3UTUBHLIX OCHHOCTHBIX OpI/ICHTaHI/Iﬁ " paCIMPCHUC OIIbITA ACATCIIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

LICHHOCTHOTO OTHOLIEHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAaYYHOMY HaCJICIWIO, NMOHMMAaHHWA 3HAYCHUIA XUMHUYECKOUN HAayYKUW B XH3HHU COBPEMCHHOI'O
o0mIecTBa, CIIOCOOHOCTH BIIAJICTh JOCTOBEPHOH MH(pOPMAITUEH 0 TIEPEIOBBIX JOCTIKCHUAX U
OTKPBITHUAX MPIpOBOfI U OTEUYECTBEHHOU XHUMHHU, 3aMHTCPECOBAHHOCTHU B HAYUYHBIX 3HAHUAX 00
YCTPOUCTBE MUpPA K OOIIECTBA;

2) rpa’KIaHCKOr0 BOCIIUTAHHUS:

MPEJCTAaBICHUS O COIMAJIBHBIX HOPMAxX W MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE,  KOMMYHHKATUBHOW  KOMIICTEHTHOCTH B  OOIIECTBEHHO  ITOJIC3HOW,
Y4eOHOUCCIIEIOBATEILCKOM, TBOPUECKOW W JPYTUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHOOOpa3HOW COBMECTHOW JESTEIBHOCTH TPU BBITIOJHEHUW YUYEOHBIX, MMO3HABATEIHHBIX
3aa4, BBINIOJHCHUM XHMHYECKHX OSKCIICPUMEHTOB, CO3JIaHHUHM yYEOHBIX IPOEKTOB,
CTpEMJICHUS K B3aUMOIIOHMMAHHMIO ¥ B3aUMOIIOMOINM B TMPOIECCe OSTOW Yy4eOHOH
JESTETbHOCTH, TOTOBHOCTH OIICHWBATh CBOE IMOBEICHHE M IOCTYIKH CBOMX TOBapHUIICH C
MO3UIIMH HPABCTBEHHBIX M NMPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEJICTBUH 11O CTYITKOB;

3) HeHHOCTH HAYYHOI' O MO3HAHUS:

MHUPOBO33pPCHYCCKHE TMPEJACTABICHUS O BEIIECTBE W XHMHYECKOH pEaKIIHy,
COOTBETCTBYIOIIIE COBPEMCHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOIIME OCHOBY JUISI
MOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa, TMPEICTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUsSI TPHUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C TPUPOJHOW CPElol, O
POJIM XMMHH B TIO3HAHUH STHX 3aKOHOMEPHOCTEI;

MO03HABATEJIbHBIC MOTHBBI, HAIIPABJICHHbIC HA TIOJYYCHHE HOBBIX 3HAHHM MO XHMMH,
HEOOXOMMBbIC Ui OOBSCHEHUS HAOJIOJAEMBIX IPOILECCOB U SBICHHM, TO3HABATEIbHOM,
WHPOPMAIIMOHHON M YHMTATENLCKOM KYIbTYphbl, B TOM YHCJIC HABBIKOB CaMOCTOSTEILHOU
paboThl C y4eOHBIMH TEKCTaMH, CHPAaBOYHOW JHMTEPATYypOH, AOCTYIMHBIMH TEXHUYCCKHMU
cpeicTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHH;

HMHTEpeC K OOYYEHHIO U MO3HAHUIO, JIF0003HATENIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caMo00pa3oBaHUI0, TPOEKTHOM U UCCIENOBATEIbCKON NEATENHHOCTH, K OCO3HAaHHOMY
BBIOOPY HATPABJICHHOCTH M YPOBHS OOYUCHHS B JAJIbHEHIIIEM;



4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH J>XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 3JI0OpOBBIA 00pa3 >KU3HH, OCO3HAHWE TOCJCICTBUN M HEMPUSATHE BPEIHBIX
MpUBBIUEK (YIOTPeOIEHUsI aJIKOr0Jisl, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTU COOIIOACHUS
MpaBWJI OC30MMACHOCTH MPHU OOpANICHHH C XUMUYECKHUMH BEIIECTBAMU B OBITY M peallbHOM
KU3HH;

5) Tpy10BOT0 BOCIIUTAHMS:

WHTEpPEC K TPAKTUYECKOMY W3YyUeHHUIO0 Tpodeccwidi M Tpyda pa3IudHOTO poja,
YBOXCHHE K TPYAy M pe3ylbTaraM TpPYAOBOW JEATEIHHOCTH, B TOM YHCJIEC Ha OCHOBE
MPUMEHCHHSI TPSIMETHBIX 3HAHWK 10 XHWMHH, OCO3HAHHBIM BHIOOp WHIWBHIYATHLHOMN
TPACKTOPUH TIPOJOJDKCHUS 00pa30BaHUs ¢ YIETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMUHU, OOIIECTBEHHBIX HWHTEPECOB M TMOTpeOHOCTEH, YycmemrHoi mpodeccuoHaIbHOMU
NCSITEILHOCTH W Pa3BUTUS HEOOXOJWMBIX YMEHHUH, TOTOBHOCTh QJalTHPOBATLCS B
npodeccuoHaIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

IKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHHWE K MPHUPOJE KaK HCTOYHHUKY XKU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBaHUs, MTOHMMAaHKNE IIEHHOCTH 3JJ0POBOTO M 0€301MacHoro obpasa
KU3HH, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DH3UYECKOMY U IICHXHYECKOMY
3I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJICHUS MPaBIII 0€30I1aCHOTO MOBEIEHHUS MPH paboTe ¢
BEIIECTBAMHU, a TAKXKE B CUTYallUsIX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUSA, MOJTydaeMble MPU U3YUYEHUU XUMHH, Ui peUIeHUs
3a7a4, CBS3aHHBIX C OKpYXKAOUWIEH MPUPOAHON CpeloW, JUIsl TOBBIMICHUS YPOBHS
9KOJIOTMYECKON KYIbTYPhI, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJOTMYECKUX MpoOieM U
nyTed MX penieHHs] MOCPEACTBOM METOJIOB XHUMHH, SKOJIOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBO/JICTBOBATbCSI UM B [T03HABATEIbHON, KOMMYHHUKATUBHOM U COLIMATIBLHOM MPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B coctaBe MeranmpeaMeTHBIX Pe3yJabTaTOB BBIACISAIOT 3HAYMMbIE A7 (OPMUPOBAHUS
MHPOBO33pEHUS 00IIIeHAYYHbIE TTOHSTUSA (3aKOH, TEOpHUs, TPUHILIUIL, TUIIOTE3a, (PAKT, CUCTEMA,
MPOLIECC, OKCIEPUMEHT U JIPYroe.), KOTOpbI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYyYHBIX
y4eOHBIX MpeIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 3TUX NPEeaMETOB (OPMUPOBATH
MIpeJICTaBJICHHUE O IEJIOCTHON HAay4YHOW KapTHHE MHpA, U YHUBEpcajlbHbIe YueOHbIE AeHCTBUS
(mo3HaBaTenbHble, KOMMYHUKATHUBHBIC,  PETYJISTHUBHBIE), KOTOpble  OOECHEeYHUBaIOT
(¢bopMHUpOBaHHE TOTOBHOCTH K CAMOCTOSTEIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO
y4eOHOM NeSTEIbHOCTH.

Ilo3naBaTenbHBIE YHHBeEPcAIbHbIE YueOHbI€ el CTBUS

ba3zoBble oruyeckue 1eMcTBus:

YMEHHSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOSHUHM 3HAHUIL:
pacKpbIBaTh CMBICT XUMHYECKUX TIOHATUH (BBIACTATh WX XapakTepHble MPH3HAKU,
yCTaHABIUBAaTh B3aUMOCBS3b C JPYTMMH TIOHSATHSIMHU), HCIOJIb30BaTh TMOHATUS IS
OOBSICHEHUS! OTIENbHBIX (DAaKTOB U SIBICHUH, BBIOMPATh OCHOBAHUA U KPUTEPUU IS
KITACCU(UKAIIUU XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUH, YCTAaHABIMBATh MPUIHHHO-



CJICACTBCHHBIC CBA3HU MCIKAY o0OBEKTaMU HU3YUCHHUA, CTPOUTH JIOTMUCCKUC PaACCYKICHUA
(MHAYKTUBHBIE, I€TYKTUBHBIE, TIO AHAJIOTHUH ), JICJIaTh BHIBOJIBI U 3aKIIOUYCHUS;

YMCHHC IIPUMCHATH B ITPOLCCCE NO3HAHUSA TTOHATHUA (Hpe[[MeTHbIe u MeTaHpeﬂMeTHBIe),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIOJb3YEMbIE B XUMUH, NPEOOPa30BbIBATh LINPOKO
MNPUMCHACMBIC B XHWMHHU MOJCIIbHBIC TIPCACTABIICHHUA — XUMHYECKHH 3HAK (CI/IMBOJI
2JIEMEHTA), XUMMYecKas (opMyia U ypaBHEHHUE XUMHUYECKOW peaklUud — MpU pelIeHUn
y‘-Ie6HO'HO3HaBaTeJII)HI)IX 3agad, C y‘-IéTOM 9THUX MOJCJIIBHBIX HpeI[CTaBJICHI/Iﬁ BBIABIIATD U
XapaKTCpU30BaTh CyIICCTBCHHBIC IIPU3HAKN N3Yy4aCMbIX 00BEKTOB — XMMHUYECKUX BCIICCTB U
XUMHNYCCKHUX peaxunﬁ, BBISIBJIATD O6HII/IG 3aKOHOMCPHOCTHU, MPHUYNHHO-CIICACTBECHHBIC CBA3U
" IPOTUBOPCHUSA B U3YyHAaCMBIX MMPOUCCCAX U ABJICHUAX.

Ba3oBble nccienoBarebckne 1eiCTBUS:

YMCHHUEC HCII0JIB30BaTh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHUA, a
TaKXK€ B Kad€CTBC OCHOBBI IJId q)OpMI/IpOBaHI/ISI THUIIOTE3bI IO IMPOBEPKEC IMPABUIBHOCTHU
BBICKa3bIBA€MbIX Cy)I(I[GHI/IfI;

MpUOOpETEHNE OMbITa M0 TUIAHUPOBAHMIO, OPTaHU3alUU U MPOBEACHUIO YUEHUYECKUX
HKCIEPUMEHTOB, YMEHHE Ha0JI0/1aTh 32 XOJ0M MPOIEcca, CaMOCTOSTENIbHO MPOTrHO3UPOBATh
ero pesynapTaT, (opMylnHpoBaTh OO0OOIIEHUS W BBIBOABI IO pe3yibTaTaM IPOBEAEHHOIO
OTIbITA, UCCIIEI0BAHUS, COCTABIISITh OTUET O MPOJIEIaHHOM padoTe.

PadoTa ¢ undopmanmeii:

YMEHHUE BbIOMpaTh, aHAIU3UPOBATh M HMHTEPIPETUPOBATh MHPOPMALUIO Pa3TUYHBIX
BUJIOB U (pOpM NIpEeICTaBICHHUS, TOIY4aeMYI0 U3 pa3HbIX UCTOYHUKOB (HAy4HO-NOIMYJIspHAs
JUTeparypa XMMMUYECKOTO COJIepXkaHMs, CIpaBO4Hble IocoOusi, pecypcsl HHTepHera),
KPUTHYECKH OLIEHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE MpPHUMEHATh pa3IM4yHble METOJAbl M 3ampoChl IpH IIOUCKE M OTOOpE
MHGOpMALMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JUISl BBIMOJHEHHUS y4eOHBIX U
[I03HABATENbHBIX 33/Ja4 ONpPENENEHHOrO THIA, IpHOOpeTeHHue ombplta B 00jgacTu
HCIOJb30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIAaJEHHUE KyJIbTYpOH
aKTUBHOI'O HCIIOJIb30BAHUS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BbIOMpATh
ONTUMAJIbHYIO (hOpPMY MpeacTaBIeHUs] MHPOPMALMU U WIIOCTPUPOBATh pellaeMble 3aJauu
HECJIO’)KHBIMU CXEMaMH, AuarpaMMmamu, IpyruMu popmMaMu rpaduKy U UX KOMOUHAIMSIMU;

YMEHHUE HCIOJb30BaTh U AHAIM3MPOBATh B Ipoliecce y4eOHOM M Hccien0oBaTeIbCKON
NEATeNbHOCTH HWH(POPMALMIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIBCKOTO0 XO34HCTBA U
TPAHCIOPTA HA COCTOSIHUE OKPY’KaIOIIeH IPUPOTHON Cpe/ibl.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIEe 1eiiCTBUS:

YMEHHUS 3a/1aBaTh BOIIPOCHl (B XOJ€ Juajora W (MiaM) JAUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoil TeMbl, (HOpMyIMpOBaTh CBOM TNPEATIOKEHHS OTHOCHTEIBHO BBIMOJIHEHUS
IIPEVI0KEHHON 3a/1a4H;

YMEHHsI MPEACTABIATh IOJIyYEHHBIE PE3YIbTAaThl MO3HABATEIBHOW AEATEIBHOCTU B
YCTHBIX M IIUCBMEHHBIX TEKCTax; JelaTh MPE3CHTALHI0 pPE3yAbTaTOB BBIOJHEHUS
XMUMUYECKOTO  SKCIEpUMEeHTa (JabopaTOpHOTrO OmbITa, J1IabOpaTopHOM pabOThI MO
HCCIIEZIOBAaHUIO CBOIMCTB BELIECTB, Y4€OHOTO IPOEKTA);



yMEHUS Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IMO3HABATEIBHOMN
U HCCIIEOBATENILCKOM JEATENFHOCTH NPU PEIICHUH BO3HUKAIOUIMX IMPOOJIeM Ha OCHOBE
yu€Ta OOIIMX HMHTEPECOB W COTJIACOBAHHS MO3UIUN (0OCYXICHHS, OOMEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMbI», KOOPAMHALIUS COBMECTHBIX AECUCTBUN, ONpPENCIIEHUE KPUTEPHUEB IO
OILICHKE KaueCTBa BHINIOJHEHHON padOThl U Jpyrue).
PeryasitTuBHble yHMBepcaJbHble YueOHbIe 1eliCTBUSA:
YMEHHME  CaMOCTOSITEJIBHO  ONPEAENATh  ILeJIM  JIeATENbHOCTH,  IUIAHUPOBATb,
OCYIIECTBIISIT, KOHTPOJMPOBATH M TPH HEOOXOIUMOCTH KOPPEKTHPOBATh  CBOIO
NeSITeNIbHOCTb, BbIOMpaTh Haubosnee HPPEKTUBHbIE CHOCOOBI pelIeHuss Y4eOHBIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSITENIbHO COCTaBJIATh WM KOPPEKTHUPOBATh MPEIOKEHHbBIN
QITOPUTM JICHCTBUM MpPH BBINOJHEHUM 3aJaHUM C y4€TOM IOJIydeHHUS HOBBIX 3HaHHUI 00
M3y4aeMbIX OOBEKTaxX — BEIIeCTBaX M PEaKUUsAX, OLEHUBATh COOTBETCTBHE IOJyYEHHOTO
pe3ynbTaTa 3asBJICHHON 1€, YMEHHME MCIIOJIb30BaTh M AaHAJIU3UPOBATh KOHTEKCTHI,
IpeyiaraéMble B yCJIOBUU 3aJJaHUM.
HNPEIMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOCHUIO 0053aTENbHOIO COAEPIKAHMUS,
YCTaHOBJIEHHOTO JIaHHOW (QenepanbHOl paboueil mporpaMMoii, BBIAENSAIOT: OCBOCHHbBIE
oOyyaroUMMuUCsl Hay4HblEe 3HAHUS, YMEHHS M crocoObl JeicTBUM, crenupuyeckue uist
MpeIMETHON 005acTH «XUMUS», BUJIbI JEATEIBHOCTH MO MOJYYEHHI0 HOBOI'O 3HAHHUSA, €ro
UHTEpPIpETalluy, NpeoOpa3soBaHUI0 U INPUMEHEHHUIO B Pa3IUYHBIX Y4eOHBIX M HOBBIX
CUTYaLUsX.
K koHIly 00ydeHus B 8 Kiacce mpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:
® pPacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKUX IIOHATHH: aroM, MOJIEKYJIa,
XMMHMYECKUH  DJJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh
(onHOpOAHAas M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJISPHAs Macca, MaccoBas
J0JIs1 XUMUYECKOTO 3JIEMEHTa B COEJUHEHUH, MOJISIPHBIH 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIECHb OKHUCIICHUSA, XUMHYECKas
peakuus, Ki1accupuKanus peakuui: peakiMd COSAMHEHUs, PEaKLUU pa3JioKeHus,
peakuMy 3aMelleHMs, peakuud oOMeHa, 3K30- U HHIOTEPMHMUYECKHE pPEaKLuy,
TerI0BON 3¢ (eKT peakuuu, SApo aToMa, SJIEKTPOHHBIM ClIOW aTtoma, aTOMHas
opburanb, paguyc aroMa, XUMHUYECKas CBf3b, IMOJISIpHAs U  HEMHOJspHas
KOBAJICHTHAs CBS3b, MOHHAS CBsI3b, MOH, KATHUOH, AaHUOH, PACTBOP, MAaCCOBas JOJIs
BellecTBa (MPOLEHTHAs! KOHLIEHTPALMsI) B PaCTBOPE;

® MJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATHI U IPUMEHATD 3TU
MIOHATHS IIPU ONHMCAHUU BEIIECTB U UX IIPEBPALCHU;

® UCMOJb30BaTh XMMHMUYECKYIO CHMBOJMKY JUISl COCTaBJICHHMS (OpMYN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUL;

® OMNpeAeNsITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHSIX, CTETIEHb
OKHCIICHHs DJIEMEHTOB B OWHApPHBIX COEJUHEHUSX, NMPHHAJUICKHOCTh BEIIECTB K



OTIpeNIeNIEHHOMY KJIACCy COEQMHEHUH 1o (opMynaM, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

e packpeiBaTh  cmbicn  Ilepuommueckoro  3akona JI. WM.  MeHnneneena:
JEMOHCTPUPOBATh NOHUMAHUE MIEPUOINUECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
2JIEMEHTOB OT MX MoJyiokKeHus B Ilepuoauueckoil cucteme, 3aKOHOB COXpaHEHUs
Macchl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYEHMsI, 3aKOHa
ABoranpo;

® OIUCBIBaTb M XapakTepu3oBaTh TaOMuuHyro Qopmy llepuoanueckoil cuctemsl
XMMHMUYECKUX 3JIEMEHTOB: pa3jnyaTh NOHITUS «rjaBHas noArpynna (A-rpymnmna)» u
«moboynas moarpymnmna (b-rpymnma)y», manbie u OOJBIIHE TEPHOJBI, COOTHOCUTH
o0o3HaueHus, KoTopble wuMerorcs B Tabmune «llepuonnueckas cucrema
xuMuueckux sneMeHtoB [I. M. MeHneneeBay C YUCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB M 3apsij sj]pa, o0Iee YUCIo
3JIEKTPOHOB U paclpeiesieHue UX MO IEKTPOHHBIM CIIOSM);

e iaccupuUUpOBaTh  XUMHUYECKHE  DJIEMEHThl, HEOPraHMYECKHE  BEIIEeCTBa,
XMMHUYECKHE peaklnu (10 YUCIy U COCTaBYy Y4acTBYIOLIUX B PEaKIIUU BEIIECTB, IO
TEIIOBOMY AP (deKTy);

® XapaKTepH30BaTh (OMUCHIBAThH) OOIINE XUMHYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEp:KJas ONHCAaHWE TpPUMEpPaMH MOJIEKYJIAPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® [IPOrHO3MPOBATh CBOKCTBA BELIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOI'O COCTABa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;

® BBIUHCIATH OTHOCHUTEJIBHYID MOJIEKYJSIPHYHO M MOJIIPHYIO MacChl BEIIECTB,
MacCoOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa N0 (GopMysie COECOUHEHHS, MAacCOBYIO
JIOJIF0 BELIECTBA B PAcCTBOPE, MPOBOJUTH PACUYETHI MO YPAaBHEHUIO XMMHUYECKOUN
peakuuu;

® [IPUMEHATH OCHOBHBIE ONEPALIMUA MBICIUTEIBLHOMN AEATEIbBHOCTA — aHAJIM3 U CUHTE3,
cpaBHeHHME, OO0OOOILIeHHe, CUCTEeMaTH3alllio, KJIacCU(UKALKUIO,  BBISBICHHUE
MIPUYMHHO-CJIECTBEHHBIX CBS3€M — JJI1 U3YUYEHHUs CBOMCTB BEILIECTB U XUMUYECKUX
peakiuii, ecTeCTBEeHHO-HAy4YHble METOJbl MO3HaHUS — HaOIIOAECHHE, U3MEpEHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (PEeasbHbII U MBICIICHHBIN);

e cIeloBaTh IMpaBWJIaM IIOJIb30BAHUS XHUMHYECKOW TMOCYyIOH U J1abopaTOpHBIM
o0opynoBaHUEM, a TaKKe MpaBuiiaM OOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUMSMU IO BBIMIOJHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB IO
MOJIydEHHUI0O U COOMpaHMIO Tra3000pa3HbIX BEIIECTB (BOJOpPOJa M KHUCIOpOJa),
IIPUTOTOBJIEHUIO PAacTBOPOB C ONPEIEIEHHOW MacCOBOM JOJE€H pPacTBOPEHHOTO
BEILECTBA, IUIAHUPOBATb W  MPOBOAUTH XUMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIENOYEH U KUCIOT C MOMOLIbI0 HHIUKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHK U JAPYTrHe).

K xoHIly 00ydeHus B 9 Kiacce nmpeaIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE JOJKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHU:



PacKpbIBaTh CMBICII OCHOBHBIX XUMHUECKUX MOHSATHI: XUMUYECKUM DIIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO,
BAJIEHTHOCTb,  3JEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIICHUS, XUMUYECKas
peaKmus, XUMHYECKast CBSA3b, TEIUIOBON A(PPEKT peakiuu, MOJIb, MOJIIPHBINA 00BEM,
pacTBOp, AJIEKTPOJIUTBI, HEINEKTPOJIUTHI, DJICKTPOJUTHUECKAs JUCCOLIMALIMS,
peakuuu MOHHOro oOMEHa, KaTajau3aTop, XUMUYECKOE paBHOBECHE, 0OpaTUMbIE U
HeoOpaTUMbIE PEAKIIUH, OKUCINTEIIEHO-BOCCTAHOBUTEIILHBIE PEAKIINN, OKUCIIUTEINb,
BOCCTAHOBHTENb, OKHCICHHE W BOCCTAHOBJICHWE, AUIOTPONUsS, aM(OTEPHOCTH,
XMMHUECKasi CBA3b (KOBaJEHTHAsl, MOHHAs, METaJUIMYecKas), KpUCTajsndecKas
peléTKa, KOPpO3Usi METAJIOB, CIUIABbI, CKOPOCTh XUMHUYECKON peaKUuH,
npeaenbHo ponyctuMas konuenTpanus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATHI U MIPUMEHSTH 3TH
TIOHSTHUS MPU OTMIMCAHUU BEIIECTB U UX MPEBPAIEHUH;

HCII0JIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUIsI COCTaBJI€HUS (OPMYN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

OTpEENATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XHUMHYECKUX 3JIEMEHTOB B
COEJIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONpeneIEHHOMY
KJIacCy COeMHEHUH 1Mo (hopMyram, BUJI XUMUYECKOU CBsI3U (KOBAJIGHTHAsSI, HIOHHAS,
MeTajyinyeckasl) B HEOPraHMYEeCKHX COEIMHEHUSX, 3apsj] HOHA MO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COEAUHEHUH,
THUI KPUCTAIUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh  cMblch  [lepmoamveckoro 3akona JI. WM. MengeneeBa wu
JNEMOHCTPUPOBATh €ro MOHMUMAaHME: OIHUCHIBATh M XapaKTepu30BaTh TaOIMYHYIO
¢dopmy Ilepuoanueckoil cHUCTEMbl XMMHUYECKUX 3JEMEHTOB: pa3iudarh MOHSATHS
«riaBHas noArpymnma (A-rpynma)» u «nobdouHas nmoarpynmna (b-rpymnma)», Mansie u
OoJbpIIMEe  TMEPUOJIbl, COOTHOCUTH OOO3HAUEHHUs, KOTOpble HUMEITCI B
MEePUOIUYECKON TabIUIe, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sjapa, oOllee YHCIO DJIEKTPOHOB U
pacnpesesieHue uX Mo IEKTPOHHBIM CJI0AM), OOBSICHATH OOIIHe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCJUHEHHUHN B Mpejaesax MaJbIX MEPUOJIOB U
[JIaBHBIX MOATPYIII C YYETOM CTPOEHHS UX aTOMOB;

KIacCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTB, HEOpraHHMYeCKHe  BEIleCTBa,
XMUMHYECKUE PeaKluu (10 YUCIy U COCTaBY YYAaCTBYIOUIUX B PEaKIUU BEIIECTB, IO
TEIUIOBOMY 3(QeKTy, MO0 U3MEHEHHUI0 CTEleHEH OKHUCICHHUS XHUMHYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W crenuUYEcKue XUMHUYECKHE CBONCTBA
MPOCTBIX M CIOXHBIX  BEHIECTB, MOJATBEPKAAasl ONHUCAHME IpUMEpamMu
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;
COCTaBJISITh YPAaBHEHMS SJEKTPOJUTHYECKOM JMCCOIMALMU KUCIOT, LIENoYed |
COJleH, IOJIHBIE ¥ COKpAIEHHBIC YPaBHEHUSI PEaKIil HOHHOTO OOMeHa, YpaBHEHHUSI
peakuuii, MOATBEPKAAOIIMUX CYLIECTBOBAHHE TI'€HETHUUECKON CBA3M MEXAY
BEIlIECTBAaMU PA3JIMYHBIX KJIACCOB;



PACKpPBIBATh CYHIHOCTH OKHCIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ MoCpcaACTBOM
COCTaBIICHUS JIEKTPOHHOTO OanaHca ITUX PEaKIIHiA,

IMPOTHO3UPOBATH CBOMICTBA BCHICCTB B 3aBUCHUMOCTH OT UX CTPOCHHA, BO3SMOKHOCTU
MMPOTCKAaHUA XUMHUYCCKUX HpCBpaHIGHI/If/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIAAIT OTHOCHUTCIBHYIO MOJICKYJLIPHYIO W MOJIAPHYIO MACChl BCHICCTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTa O (OpMyJIe COCTUHECHHS, MAaCCOBYIO
JIOJIE0 BEIIECTBA B PAcTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHHIO XHUMHUYSCKOUN
peaxiuu;

coOroaTh TpaBWIA IIOJIB30BAHMSI XHMHYECKOW TOCYAOH ¥ 1ab0paTOpHBIM
o0opy/oBaHNEM, a TaKXKe MpaBuia OOpaIleHUs C BEIIeCTBAMH B COOTBETCTBHU C
HHCTPYKIUSAMH 11O BBIIIOJTHCHHIO J'Ia60paT0pHI>IX XUMHUYECKUX OIIBITOB IIO
MOJIyYEHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTJIEKUCIIOro ra3a);
OpOBOAWTE pPCAKIUH, TTOATBCPKIAAIOUINC KA4eCTBEHHBIA COCTaB Pa3IIMYHBIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOMUI-, KapOOHAT-,
docdar-, cwmkar-, cyabdar-, THAPOKCHUI-UOHBI, KaTHOHBI AMMOHHS W WOHBI
HU3YUYCHHBIX MCTAJJIOB, MPUCYTCTBYIOIIUMC B BOJHBIX PAaCTBOpax HCOPraHUYCCKUX
BEIIECTB;

IPHUMCEHATb OCHOBHBIC OII€paliuu MBICIIUTEILHON JACATCIIbHOCTU — aHaJIn3 U CUHTEC3,
cpaBHEHHE, 0000IIEeHNe, CUCTEeMAaTH3alluI0, BBISBICHNUE MPUYUHHO-CIEACTBEHHBIX
CBSI3€M — NI M3YYEHHUsI CBOMCTB BEIIECTB M XMMHUUYECKUX PEAKIUNA, €CTECTBEHHO-
HayyHbl€ METOJbl T[O3HAaHUSA — HAONIOIEHHWEe, HW3MEpEeHue, MOJIIUPOBaHHeE,
AKCIIEPUMEHT (PEaTbHBIA W MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne KosnuyectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (undposrbie)
I KoHTpoJuabsH IIpakTHyeck
U TeM MPOrpamMMmblI Bcero o0pa3oBare/ibHbIE
/ ble padoThI ue padoThl
0 pecypcsbl
Pasznea 1. IleppoHayasibHble XUMHYECKHE TIOHATHS
X — 0
L | coecmosmamnn Bibmorera LIOK
' y 5 0 2 https://m.edsoo.ru/7f41
1 MPaKTUYECKOU
837c
NeSITENIbHOCTH YeJIOBEKa
1 BemecTtBa 1 xumuueckue bubmorexa LIOK
2' eamK - 15 1 0 https://m.edsoo.ru/7f41
peait 837c
Hroro mo pazgeny 20

Paznen 2. Baskneiilue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

2 B K bubmuoreka [JOK
- o 6 0 0 https://m.edsoo.ru/7f41
1 [TonsTHe 00 OKcHIax
837c
2 B HousTi bu6moreka [IOK
. N o0 8 0 1 https://m.edsoo.ru/7f41
2 KHCJIOTaX M COJIIX

837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubnunoreka LIOK

2. Bona. P T
oAa. TaCTROpHL. LIotITHE 5 https://m.edsoo.ru/7f41
3 00 OCHOBaHUSX
837c
9 OCHOBHBIE KJIaCCHI bu6mmoreka [IOK
4' HEOPraHMIEeCKHX 11 https://m.edsoo.ru/7f41
COCTMHCHU I 837c
Wroro mo pazueny 30

Pasznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucrema xumnueckux 3jaemenTon /. U.

Mengeseesa. Ctpoenne aroM0B. XUMHYecKas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIMU

[Tepuonnueckuii 3aKOH U
3 [Tepuonnueckas cucrema bu6mmoreka [IOK
1' XHUMHUYECKUX 3JIeMEHTOB [I. 7 https://m.edsoo.ru/7f41
N. Menneneea. CtpoeHune 837¢c
aroma
8 https://m.edsoo.ru/7f41
2 BOCCTaHOBUTEILHEIE
837c
peakiuu
bubnuorexa [JOK
HTtoro mo pazneny 15 https://m.edsoo.ru/7f41
837c
PesepBHOE Bpems 3 bubmmorexa LIOK

https://m.edsoo.ru/7f41
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837c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/7f41837c

9 KJIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ae/ioB (uudposbie)
KoHuTpoJubsH IIpakTHyeck
n/m | W TeM NpOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThl He padoThl
pecypcsl
Paspnen 1. BemiecTBo U XUMHYeECKHE PeaKIUU
[ToBTOpEHue u yriyodnenue bubnuoreka [JOK
1.1 3HAaHUI OCHOBHBIX Pa3/eioB 5 1 0 https://m.edsoo.ru/7f41
Kypca 8 kinacca a636
OcCHOBHBIE 3aKOHOMEPHOCTH bubmiorexa LIOK
1.2 P 4 0 0 https://m.edsoo.ru/7f41
XUMHYECKUX peaklui
a636
DJIEKTPOJIUTHYECKAS bubnuorexa [JOK
1.3 MACCOLHANAs. XAMUUYECKHE 8 1 1 https://m.edsoo.ru/7f41
peaKkIiy B pacTBOpax a636
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO01as xapakTepucTuKa bubmuoreka [JOK
2.1 XUMHUYECKUX JIEMEHTOB 4 0 1 https://m.edsoo.ru/7f41
VIIA-rpynmnsl. ["anorenst a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OOmast xapakTepuCcTUKa

XAMHYECKUX DJIEMEHTOB bubmorexa OK
2.2 . 6 https://m.edsoo.ru/7f41
VIA-rpynnet. Cepa u eé
a636
COEIMHEHUSI
OO01as XxapakTeprucTUKa
XAMHYECKUX DJIEMEHTOB buomorexa OK
2.3 7 https://m.edsoo.ru/7f41
VA-rpynmsl. A3zot, pochop 2636
1 UX COCIUHEHUS -
OO6mras xapakTepucTuKa
XUMHYECKHUX DJIEMEHTOB bubmorexa OK
2.4 8 https://m.edsoo.ru/7f41
IVA-rpynmsl. Yriepon u 2636
erMHI/Iﬁ " UX COCIUHECHUSA -
Hroro mo pazgeny 25
Pa3pen 3. Merajiibl 1 UX COeIUHEHUS
bubnuorexa [JOK
3.1 OO01me cBoOiiCcTBa METAIIIOB 4 https://m.edsoo.ru/7f41
a636
Baxkueiiime MeTaLibl U UX bubmorexa OK
3.2 16 https://m.edsoo.ru/7f41

COCAUMHCHUA

a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

20

Paznen 4. Xumus u okpy»aiomnias cpeaa

B bubmnoreka LIOK
4.1 CHIECTBA T MATEPHATHL B 3 https://m.edsoo.ru/7f41
YKH3HH YeJIOBeKa
a636
Wroro mo pazueny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne KoaunuyecTBo 4yacos DJIeKTPOHHBbIE
Tema ypoxa Bee Konrpoa | Ipakruue | [ara uudposbie
n/ bHDBIE CKHE H3yYeHUsI o0pa3oBareib
n ro pa6oTnI pa6oTnI HbI€ pecypchl
bubnuoteka
IT .P OK
penMer XxumuH. Potb XuMuH B 1 0 0 04.09.2024 L1
JKA3HHU 4yesaoBeka. Tena u Belecrna https://m.edsoo
ru/ff0d210c
bubnuoteka
TTousiTe 0 MeTOMAX MO3HAHUS B 1 0 0 06.09.2024 HOK
XUMHHU https://m.edsoo
Tu/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuna bubnuoteka
paboTHI B Ta0OPATOPUU U IPUEMBI 1 0 0 11.09.2024 LHOK
obpareHus ¢ 1ab0paTOPHBIM https://m.edsoo
000pyI0BaHUEM» .ru/ff0d23dc
bubnuoteka
Yucrsle BemecTsa 1 cmecu. CiocoObl 1 0 0 13.09.2024 LHOK

PasaciICHUs cMmecelt

https://m.edsoo
.ru/ff0d26ca



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
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[IpakTtuyeckas padora Ne 2

bubmmoreka

o ILHOK
P 18.09.2024
5 «Paznencune CMeceI/IU (Ha HI)’::IMGPG 8.09.20 https://m.edsoo
OYMCTKU TIOBAPEHHOU COJIN Tu/ffod28cs
bubanorexa
[HOK
A 20.09.2024
6 TOMBI © MOJICKYJTBI 0.09.20 https://m.edsoo
.ru/ff0d2a6¢
bubanorexa
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 95.09.2024 HOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo
.ru/ff0d2be8
Bbubanorexa
IHOK
8 [IpocThie U CIOKHBIE BEIIECTBA 27.09.2024 https://m.edsoo
.ru/ff0d2a6¢
bubanorexa
OK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 02.10.2024 ﬁtps: /m.edsoo
.ru/ffod2d50
bubnauoreka
3aKOH NOCTOSIHCTBA COCTaBa BELIECTB. 10K
10 zim:dw;e;;f; Ici)olc;l\lel))/(JI'a:.I I?\/Iaﬂlf;{T;-IOCTB 04.10.2024 https://m.edsoo
OMO ec DTIEMEHTO .ru/ff0d2eae
OTHOCUTENILHASA aTOMHAas Macca. bubnunoreka
11 09.10.2024
OTtHOcHTENbHASI MOJIEKYIISIPHAs Macca [HOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo

.ru/ffod323c
bubmmoreka
12 MaccoBas J10J151 XUMHYECKOTO 11.10.2024 [HOK
DJIEMEHTA B COEIUHECHUHU https://m.edsoo
ru/ff0d350c¢
bubmmoreka
13 Koaunuecto Bemecrra. MoJib. 16.10.2024 HOK
MomnsipHast Mmacca https://m.edsoo
.ru/ffod5230
bubnmmoreka
14 DOu3nveCcKrue U XUMHUYECKHE SIBIICHUS. 18.10.2024 HOK
XuMHYECKast pEeaKIus https://m.edsoo
.ru/ff0d37fa
bubnuoteka
15 [Ipusnaku u yCJ'IOBI/Ifi MPOTEKAHUS 93.10.2024 [HOK
XHUMHUYECKHX PEaKIHii https://m.edsoo
.ru/ff0d3a16
bubnuoreka
16 3aKOH COXpaHEHUs MacChl BEIIECTB. 95 10.2024 LHOK
XUMHUYECKUE YPABHEHUSI https://m.edsoo
.ru/ff0d3b88
bubnuoteka
BrruncieHus: KoaudecTBa, MacChl LIOK
17 BEILIECTBA 10 YPABHEHUSM 08.11.2024

XUMHWYCCKUX peaKquI

https://m.edsoo
.ru/ffods5708
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Krnaccudukanus XaMAYECKUX

bubmmoreka

OK
18 EZaI;HH:I (coe(:)nGHHeeH:;s{, pa3oXKeHus, 13.11.2024 Ifi[tps: /im.edsoo
MEIIeHus1, 00MeH
HHEH ru/ff0d334
b
M. B. JIoMOHOCOB — y4€HBI- HI/(I;SIJEHOTGKa
1 . 15.11.2024
' | e, Ot 1 i
B ru/ff0d40c4
bubnuoteka
20 KonTponsnas pabora Nel no teme 90.11.2024 [HOK
«BeriecTBa U XUMHUYECKUE PEAKITUI https://m.edsoo
ru/ff0d4290
bubnuoreka
Bo3nyx — cMech razos. CocraB 10K
21 EOZI?:;: incgcc;[;c;n O—SoalfeMeHT u 22.11.2024 https://m.edsoo
P HHEETRO: ru/ffoda4ge
. bubanorexa
dusznyuecKkue U XMMUYECKUE CBOMCTBA
LIOK
22 KHCJIOpoJia (PeaKIuy OKUCICHUS, 27.11.2024
ropenue). [Torstue 06 okcuaax hitps://m.edso0
PEHHE) 8 ru/ff0d4614
bubnuoteka
CriocoObI MoTydeHHs KUCIOPoa B 10K
23 71a00paTOPHH U POMBIIIEHHOCTH. 29.11.2024

HpI/IMeHCHI/IC KHcCJIopoaa

https://m.edsoo
.ru/ff0d497a
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TennoBoit 3¢ dexT XumMuaecKoit bubnuoreka
24 peaKuuu, MOHITHE O 04.12.2024 [HOK
TEPMOXHUMUYECKOM YPaBHEHHH, IK30- https://m.edsoo
Y SHJIOTEPMUYCCKUX PEAKIIHUAX .ru/ff0d4790
b
Tonnuso (He(Th, Yrojab U METaH). HPgIJzHOTeKa
25 iarepséiiefgneei?fyxa, CIOCOOBI €ro 06.12.2024 https://m.edsoo
penoTBpalIl .ru/ff0d4c4a
bubnuoreka
[IpakTiueckas padorta Ne 3 o Teme LIOK
» EECO;Y‘*: H:I (;I: Cc;fliza:rp;ecmﬁcm» T ttps.//m.edso
PO, H3YH .ru/ff0d4ae?
bubnunoreka
97 Boaopon — sneMeHT u mpoctoe 13.12.2024 HOK
BeniectBo. HaxoxaeHue B mpupoie https://m.edsoo
.ru/ff0d4ddo
bubnunoreka
)8 dusnyeckue U XUMUYECKHAE CBOMCTBA 18.12.2024 LHOK
Bozopoaa. [IpuMeneHue Bogopoaa https://m.edsoo
.ru/ff0d4ddo
bubnunoreka
29 IToHATHE O KHCIIOTAX U COJISIX 20.12.2024 LOK

https://m.edsoo
.ru/ffods0d2
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bubmmoreka

30 CriocoOsI MmoTydeHust BOAOPOia B 95 12 2024 [HOK
nabopaTopun https://m.edsoo
ru/ff0d4ddo
bubnuoteka
[IpakTueckas padota Ne 4 o Teme LIOK
1 I1 27.12.2024
3 «[Tomyuenue u co(jnpaHHe BOJIOPO/Ia, 0 https://m.edsoo
W3YYCHHE er0 CBOMCTBY u/ff0dafa?
bubnuoteka
32 Monsipabiii 00b€M ra3oB. 3aKOH 10.01.2025 [HOK
ABorajpo https://m.edsoo
ru/ff0d542e
. bubnuoreka
Brraucienust 00b€ma, KoJMyecTBa
[IOK
33 BEIIIECTBA rasa 1o e€ro u3BECTHOMY 15.01.2025
KOJIMYECTBY BEUIECTBA WA 00BEM https://m.edsoo
v Bemt Y ru/ff0d55a0
. bubnuoteka
Brraunciienust 00bEMOB ra3oB 1o
34 ABHECHHIO PEAKIIMH Ha OCHOBE 17.01.2025 HOK
Z&II)KOHEI 06LéI;AHLII>l< OTHOIIICHHIA Ta30B o https://m.edsoo
.ru/ffod5708
bubnuoteka
35 Ouznyecknue U XUMHUIECKHEe CBOMCTBA 99 01.2025 [HOK

BOJBI

https://m.edsoo
.ru/ff0d587a
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bubmmoreka

36 CocraB ocHoBanuil. [lonsitue 00 94.01.2025 [HOK
WHJIUKATOPax https://m.edsoo
ru/ff0d59e2
Bona kak pactBoputens. bubnuoreka
Hacenmennnie 1 HeHaCBIIIEHHBIE [HOK
37 29.01.2025
pacTtBOpbl. MaccoBasi J10Jis BEIIEeCTBa https://m.edsoo
B PacTBoOpe .ru/ffod5b40
[IpakTiueckas padora Ne 5 o Teme bubnuoreka
38 «HpI/IFOTf)BJ'IevHI/Ie paCTB(ipOB c ) 31.01.2025 [HOK
OTpeeaEHHON MacCOBOM J0JIeH https://m.edsoo
PacTBOPEHHOTO BEIIECTBA» .ru/ff0d5eba
bubnmmoreka
KontponbHas padota Ne2 o teme [HOK
39 05.02.2025
«Kucnopoa. Bogopoa. Boma» https://m.edsoo
ru/ff0d6342
bubnuoreka
40 Okcuapl: cocTaB, Kiaccudukaus, 07.02.2025 HOK
HOMEHKJIaTypa https://m.edsoo
.ru/ff0d664e
. bubnauoreka
[TosmydeHne 1 XMMHUYECKHE CBOMCTBA 1OK
41 KHUCIIOTHBIX, OCHOBHBIX U 12.02.2025

aM(pOTEPHBIX OKCUIIOB

https://m.edsoo
.ru/ff0d664e
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bubmmoreka

42 OcHoBaHus: COCTaB, KIacCU(pUKALINS, 14.02.2025 [HOK
HOMEHKJIaTypa https://m.edsoo
Tu/ff0d67ca
bubnuoteka
43 HonyquHve U XUMHUYECKHE CBOMCTBA 19.02.2025 [HOK
OCHOBaHUH https://m.edsoo
Tu/ff0d67ca
bubnuoteka
44 Kucnotsr: cocras, knaccudukanms, 91.02.2025 [HOK
HOMEHKJIaTypa https://m.edsoo
Tu/ffOdfee2
bubnuoreka
45 [Tosnydyenne n XuMHU4YECKUE CBOMCTBA 96.02.2025 [HOK
KUCIIOT https://m.edsoo
.ru/ff0dfee2
bubnuoreka
Conu (cpenHue): HOMEHKIATypa, 10K
46 CHOSO6I>I MOJTyYEHUS, XUMUYECKUE 28.02.2025 https://m.edsoo
CBOHCTBA .ru/00ad9474
[IpakTueckas pabota Ne 6. Pemenue bubnuoreka
47 SKCIIEpUMEHTAJIbHBIX 337a4 110 TEME 05.03.2025 LHOK
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX https://m.edsoo
COCIIMHEHU I .ru/00ad9b7c
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bubmmoreka

48 ['eHeTnueckas CBsA3b MEKIY IEJIaCCB,MI/I 07.03.2025 [HOK
HEOPraHUYeCKUX COCITUHCHUI https://m.edsoo
.ru/00ad9a50
bubnunoreka
49 O6O6IIUIGHI/I€ Y CUCTEMaTH3AIHS 12.03.2025 [HOK
3HAHUI https://m.edsoo
.ru/00ad9ch?
bubnuoreka
KonTtponbHas padota Ne3 o teme 10K
50 "OCHOBHBIE KJIACCHI HEOPTAHUIECKUX 14.03.2025
JOR—— https://m.edsoo
s .ru/00ad9ela
bubnuoreka
[TepBbie MOTBITKH KIacCUpUKAIIIT 10K
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTre o 19.03.2025
IPyIIax CXOAHBIX DJIEMEHTOB https://m.edsoo
20 A .ru/00ad9ffa
[Tepuonnueckuii 3aKOH U bubanorexa
[Tepuonnueckas cucrema LHOK
52 21.03.2025
XUMHYECKUX deMeHTOB JI. 1. https://m.edsoo
Meneneena .ru/00ada52c
bubnunoreka
K
53 [lepuoapl, rpynmbl, MOATPYIIIIHI 02.04.2025 1o

https://m.edsoo
.ru/00ada52c
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bubmmoreka

54 Crtpoenue atomoB. CocTaB aTOMHBIX 04.04.2025 [HOK
saep. Vzororsrl https://m.edsoo
.ru/00ada342
bubmmoreka
CtpoeHue AIIeKTPOHHBIX 000JI0UeK 1OK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoit 09.04.2025
cuctemsl /1. 1. Menaeneesa ttps://m.edsog
o A .ru/00ada6bc
XapakTepucTUKa XUMHAYECKOTO bubnuoreka
56 3JIEMEHTA TI0 erf) MOJIOKEHUIO B 11.04.2025 HOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo
MenneneeBa .ru/00ada824
3Hauenue [lepuoamyeckoro 3akoHa Bbubanorexa
57 JUISl pa3BUTHUS HAYKU I/I Hp“aKTI/IKI/I. . 16.04.2025 [HOK
. MenpeneeB — y4€HBIi, IeAaror u https://m.edsoo
rpakJaHUH .ru/00ada96e
bubnuoreka
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB 18.04.2025 LHOK
XMUMHUYECKUX DJIEMEHTOB https://m.edsoo
.ru/00adaab8
bubnuoreka
K
59 HMonHas xuMmudeckast CBS3b 23.04.2025 1o

https://m.edsoo
.ru/00adac34
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bubmmoreka

60 KoBanentHas nousipHas Xumu4deckas 95 04.2025 [HOK
CBSI3b https://m.edsoo
.ru/00adaab8
bubanorexa
61 KoBanentnas HenossspHas 30.04.2025 [HOK
XUMHUYECKas CBSI3b https://m.edsoo
.ru/00adaab9
bubanorexa
62 CreleHp OKUCIIEHUS 07.05.2025 HOK
https://m.edsoo
.ru/00adae28
Bbubanorexa
63 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC 14.05.2025 HOK
peaknuu https://m.edsoo
.ru/00adb076
bubanorexa
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 16.05.2025 HOK
https://m.edsoo
.ru/00adb076
bubnauoreka
KonTponsnas pabora Ne4 mo teme 10K
65 «CTtpoeHue aroMa. XuMHUYECKast 21.05.2025
https://m.edsoo
CRALY ru/00adb486
P BHBIH k. O6001IEHNE U bubmorexa
66 | - CoCPRHPIYPOK. LOODIIEHHC 23.05.2025 | 1[OK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo
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bubmmoreka
67 Pesepubrit ypok. O60011eHUE 1 1 [HOK
cUCTEMAaTH3AIUs 3HAHWHA https://m.edsoo
.ru/00ad9cb?2
bubmmoreka
68 Peseprubrit ypok. O6001eHNE 1 1 [HOK
cUCTEMAaTH3aIUs 3HAHWHA https://m.edsoo
.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

No KoaunuecTBO 4acoB 3JIeKTp0HHbIe
K ara uudpoBbIie
Tema ypoka Bcee OHTPOIL IMpakTuyec A p
n/ HbIE H3y4eHUust o0pa3oBaTejbH
ro KHe padoThl
n padoThI ble pecypchbl
[Iepnoanyeckuil 3aK0H. bubnuoreka
1 [Tepuonnueckas cucrema 1 0 0 03.09.2024 HOK
XUMUYecKux 3aementon J1. U. https://m.edsoo.
MenaeneeBa ru/00adb59e
3aKOHOMEPHOCTH B bubnuoteka
5 W3MEHCHUU CBOMCTB 1 0 0 06.09.2024 HOK
XAMHUYECKHX JIEMEHTOB https://m.edsoo.
MEPBBIX TPEX MEPUOIOB ru/00adb6b6
bub
Knaccudukanus u HHOIJEHOTeKa
3 1 0 0 10.09.2024
HZMeHmasza e https://m.edsoo.
HEOPraHMYECKUX BEIIECTB ru/00adb7e2
. bubnuoreka
Bunel xumudeckoi cB3u 1 10K
4 THITBI KPUCTAJUTHYECKUX 1 0 0 13.09.2024

pEmETOK

https://m.edsoo.
ru/00adbac6
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KonTtponsnas padora Nel mo
teMme «IloBropenue u

yrayOneHne 3HAaHUHA 17.09.2024
OCHOBHBIX Pa3/eioB Kypca 8
KJ1accay
buo6
Knaccudukanus xumuaeckux HoTHoTeRa
€aKIHH 10 pa3IUnYHbIM 20.09.2024 LIOK
E H;II{aKaM P R https://m.edsoo.
P ru/00adbch0
[TonsTHE O CKOPOCTH bubnuoTeka
i . OK
XUMHUYECKON peaKinu 94.09.2024 LT
[ToHsITHE O TOMOTE€HHBIX H https://m.edsoo.
reTEPOreHHBIX PEAKIIHIX ru/00adbe9a
[ToHsaTHE O XUMHYECKOM
paBHOBecHU. PaKTOPBHI, bubnuoreka
OK
BIIUSIFOIIINE fla CKOPOCTh 97 09.2024 11
XUMUYECKON peakiuu 1 https://m.edsoo.
[TOJIOKEHHE XMMHYECKOIO ru/00adc28c
paBHOBECHS
bubnmoreka
0O - OK
KHUCIUTENBHO 01.10.2024 L1

BOCCTAaHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.

ru/00adcade
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Teopus dNEKTPONUTHYECKON

Bubnnoreka

HOK
1 . 4.10.2024
0 ﬂncgounaunn CuibHbIE U 04.10.20 https://m.edsoo.
CJTa0BIC AIIEKTPOJIUTHI ru/00adcd6s
bubnnoreka
OK
11 WNonHble ypaBHEHUS peaKiuit 08.10.2024 ﬁtps: /im.edsoo.
ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT
U OCHOBAHUU B CBETE bubmmorexa
12 MIPENCTABIEHNUN 00 11.10.2024 HOK
3JI1)ell<1T OJINTHYECKOM o https://m.edsoo.
P ru/00add5d8
TIIUCCOLMAAU
XUMHYECKHE CBOMCTBA COJIEN bubnnoreka
13 B CBETE HpCI[CTaBJ'ICj-II/II/I 00 15.10.2024 HOK
AIIEKTPOTUTHYECKOM https://m.edsoo.
JIACCOLAALIA ru/00add8b?2
bubnuoreka
K
14 [TonsaTre o rumpoause coei 18.10.2024 Ihlttops: /im.edsoo.
ru/00add9d4
Bbubnuoreka
15 O6o0menue u 99 10.2024 LHOK

CHCTeMaTHu3allus 3HaHuH

https://m.edsoo.

ru/00addd12
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[Tpaktuyeckas padora Ne 1.

Bubnnoreka

HOK
1 P 25.10.2024
° :Kceliléejlll/\laeeHTaanmx 3a1a4» R https://m.edsao.
P 8 ru/00addbfa
KonTpomasnas pabora Ne2 no bubnuoreka
17 TeMe «DIEeKTPOTUTHIECKAs 08.11.2024 HOK
JICCOIMaIis. X UMHYECKHE https://m.edsoo.
peaKIu B pacTBOpax» ru/00addecO
bubmmoreka
OO6mrast xapakTepucTuKa 10K
18 rajoreHOB. X UMHYCCKHE 12.11.2024
CBOMCTBA HA IPUMEPE XJI0Pa hitps://m.edsoo.
puMep P ru/00addfe2
XinopoBogopoa. ComnsHast bubnuoreka
19 KI/ICJ\"IOTa, XUMHUYECKHUE 15.11.2024 HOK
CBOMCTBA, [MOJTyYEHHE, https://m.edsoo.
[IPUMEHECHHE ru/00adel104
[TpakTruueckas padota Ne 2 o bubnmoreka
20 teme «llomydyenue COJE}IHOI/I 10.11.2024 I[HOK
KHCIIOTBI, H3yueHHE ¢€ https://m.edsoo.

CBOWCTB»

ru/00ade348
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Beruncienus o ypaBHeHUIM bubnuoreka
21 XUMHUUYECKUX PEAKLIUH, €CIIN 99 11.2024 HOK
OJIH U3 PEarcHTOB JaH B https://m.edsoo.
H30BITKE ru/00ade488
bubnuoteka
29 OO6mrast xapakTepucTuKa 96.11.2024 HOK
aneMeHTOB VIA-Tpymis! https://m.edsoo.
ru/00ade64a
AmtoTpornHbie MOAUBUKAITIT bubnuoteka
23 CEpBHI. HaXOjKJIeHI/Ie cephl U eé 99.11.2024 HOK
COEMHEHU B IPUPO/IE. https://m.edsoo.
XUMHYECKUE CBONCTBA CEPBI ru/00ade64a
bubnuoreka
CepoBoopo, CTpOEHHE, LOK
24 (bI/IS\I’/I‘ICCKI/IC A XUMHUYECKUE 03.12.2024 https://m.edsoo.
crouetEa ru/00ade802
Oxkcuppl cepbl. CepHas bubnuoreka
o5 KHUCJIOTa, (bHBH‘IGfKI/IG u 06.12.2024 LHOK
XMMHUYECKUE CBOMCTBA, https://m.edsoo.
[IPUMEHECHHE ru/00adea28
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XUMHUYECKUE PEAKIINH,
JIe)KaIe B OCHOBE

bubnunoreka
IIPOMBIIIJIEHHOTO criocoda [TOK
26 ;onyqe:zmo(;egpaHoﬁgmzcnoenl. 10.12.2024 https://m.edsoo.
HMHUYECK TPSI3HECHU
. P ru/00adec8a
OKPYXKAIOIIEH CpeIb
COCITMHEHUSIMU CEPBI
bubnnorexa
97 Brruncnenune MmaccoBou 10IH 13.12.2024 HOK
BBIXO/[a TIPOJIYKTa PEAKIIUH https://m.edsoo.
ru/00adec8a
00
Iasi XapaKTePUCTHKA Bu6miorexa
31eMeHTOB VA-rpynmnbl. A30T,
28 acIIpOCTPAaHEHHE B IPUPOLIE 17.12.2024 HOK
E)I/ISI/II:ICCKII)/IC u XI/IMI/IIISCIfHeH ’ o https://m.edsoo.
. ru/00adeeab
CBOMCTBA
bub
AmMuak, ero (pu3HYecKue U HoHoTeRa
" LHOK
29 XHUMHYECKHE CBOMCTBA, 20.12.2024
MoJy4eHUE U TPUMEHEHUE https://m.edsoo.
v P ru/00adf004
bu6
[IpakTuueckas padorta Ne 3 mo HHOIJEHOTeKa
30 teMe «IlonyyeHne ammuaka, 24.12.2024

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.

ru/00adf180
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A3oTHag KHuCJoTa, €

Bubnnoreka

OK
31 ;{)1:103171;1::;:;146 U XUMUYECKHE 27.12.2024 ﬁtps: /im.edsoo.
ru/00adf306
Hcnonp3oBaHnue HUTPATOB U
CoJIel aMMOHMS B KAUECTBE bubnuoteka
32 MUHEPaAJIbHBIX YIOOpEHUH. 10.01.2025 HOK
XUMHUYECKOE 3arpsi3HCHUE https://m.edsoo.
OKpY)KaIoIIeH cpe/ibl ru/00adf518
COCTMHEHUSIMH a30Ta
docdop. Oxcua pochopa (V) bubnuoreka
33 u pochopHas kucnoTa, 14.01.2025 LHOK
bu3nyecKre 1 XUMHUECKUE https://m.edsoo.
CBOMCTBA, [TOJIyYEHHE ru/00adf68a
Ucnonb3oBanue pocdatos B bubnuoreka
34 Ka4yecTBe thHepaJ‘IbHBIX 17 01.2025 LHOK
ynoOpeHuii. 3arps3HeHue https://m.edsoo.
IPHUPOIHOM cpenbl pocharamu ru/00adfc20
bubnuoreka
Yrnepon, pacnpocTpaHeHHE B 10K
35 npupoje, puzndyeckue u 21.01.2025

XHMHUYECKHE CBOMCTBA

https://m.edsoo.

ru/00adfd9c
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepoaa, ux

bubnunoreka
bu3nUIecKre 1 XUMHUCCKUEC 110K
36 CBOMCTBA. DKOJIOTHYECKUE 24.01.2025
poOJIEMBI, CBS3aHHBIE C https://m.edsoo.
P ’ ru/00adfebe
okcuzioM yriepona (1V)
bubnunoreka
K
37 VroJpHasA KACIIOTA U €€ COIIN 28.01.2025 1o
https://m.edsoo.
ru/00ae006¢
II 0
paK:quCKaﬂ pabota Ne 4 o ErGaorexa
teme "[lonyyenue LIOK
38 YTJIEKHUCIIOTO Ta3a. 31.01.2025
KauecTBeHHas peakuys Ha https://m.edsoo.
"p " ru/00ae027e
KapOOHaT-NOH
bubnuoreka
[TepBoHayanbHBIC TOHATHUSA 00
LHOK
39 OPraHUYECKUX BEIISCTBAX KaK 04.02.2025
0 COEIMHEHUSIX yIriiepoa https://m.edsoo.
a YHIepoa ru/00ae054e
bubnuoreka
OK
40 KpemHuuii u ero coennHeHus 07.02.2025 .

https://m.edsoo.

ru/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[Ipaktuyeckas padora Ne 5.

bubnunoreka
Pemenne LIOK
41 AKCHEPUMEHTAIbHBIX 33134 10 11.02.2025
TeMe «BaxHelmue https://m.edsoo.
ru/00ae0bf2
HEMETAJUIBI M UX COSTUHEHU
buo
Kontponbnas padota Ne3 no HP(I)IJEHOTeKa
42 TeMe «Baxxueunime 14.02.2025
HEMETAJUIBI U UX COCTUHECHUS» https://m.edsoo.
g ru/00ae0el8
OO6mras xapakTepucTuKa
XAMHAYECKUX DIEMEHTOB —
bubnnoreka
MeTaIoB. MeTtayutnyeckas LIOK
43 CBSI3b U MeTaJuInyecKas 18.02.2025
KpUCTaJUTMUecKasi peléTka https://m.edsoo.
P . p ’ ru/00ael03e
dusuueckue cBoiicTBa
METAILIOB
XUMHUYECKHUE CBOUCTBA bubnuoreka
. K
44 | METALIOB 5 21022025 | 1O
DNEKTPOXUMHYUECKHUI Psil https://m.edsoo.
HaNpPsDKEHUH METAIIJIOB ru/00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OOm1re cnocoObl MoTyYeHUs

MetauioB. CIuiaBhl. bubnunoreka
45 Beruncnenus o ypa}iHeHI/ISIM 95 02.2025 HOK
XUMHUYECKHX PEaKIUi, eclin https://m.edsoo.
OJIMH M3 PEareHTOB COACPIKUT ru/00ael1156
MIPUMECH
bubnunoreka
46 [TonsaTHe 0 KOppo3un 98.02.2025 [HOK
METAJIOB https://m.edsoo.
ru/00ael278
bubnuoreka
I[HOK
47 [IlerouHbIC METAILITBI 04.03.2025 htts://m.edsoo.
ru/00ael4b?2
bubnuoreka
48 OKcuIbl U TUAPOKCHUIBI 07.03.2025 HOK
HATPHUS U KaJIus https://m.edsoo.
ru/00ael4b?2
bubnuoreka
49 H_[eJ'IO‘IHOvSCMCJ'IbeIue METaJIbI 11.03.2025 HOK
— KaJIbLIMi ¥ Marduit https://m.edsoo.
ru/00ael5e8
bubnuoreka
50 Baxknelme coenuHeHns 14.03.2025 HOK

KaJIbIHS

https://m.edsoo.

ru/00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae15e8

O06o061IeHNE U

51 . 18.03.2025
cUCTEMATH3AINA 3SHAHUI
bubnunoreka
52 }ISGCTKOCTI) BOJIBI M CIIOCOOEI 91.03.2025 HOK
e€ ycTpaHeHus https://m.edsoo.
ru/00ae1886
[IpakTnueckas padora Ne 6 o LEIP?IJ(IHOTGM
P | e e
s yerp ru/00aelae8
bubnnorexa
. I[HOK
54 AnroMuHAR 08.04.2025 htts://m.edsoo.
ru/00aelc64
bubnuoreka
55 AmMdoTepHbIe CBOICTBA 11.04.2025 [HOK
OKCHJIa ¥ THIPOKCHIa https://m.edsoo.
ru/00aelc64
bubnuoreka
HOK
56 Kemneso 15.04.2025 https://m.edsoo.
ru/00aeld86
bubnuoreka
57 Oxkcuipl, THAPOKCUIBI U COJIH 18.04.2025 [HOK

xene3a (II) u xxenesza (I1I)

https://m.edsoo.

ru/00ae35e6



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

O06o061IeHNE U

58 . 22.04.2025
CHCTEMAaTH3aIMs 3HAHUI
IT 0 7.
pakTudeckast padora Ne 7 Bu6miorexa
Pemenue LIOK
59 AKCIIEPUMEHTAIILHBIX 3a7a4 10 25.04.2025
Teme «BakHelmme MeTaJuIsl U https://m.edsoo.
ru/00ae3de8
UX COEIMHEHU»
Berarcnenus o ypaBHEHUAM
XUMUYECKUX PEAKIUH, ECIIH
bubnnorexa
OJIMH U3 PEarcHTOB JaH B 10K
60 M30BITKE WIIA COICPKUT 29.04.2025
npuMecu. Beraucienus https://m.edsoo.
PHMECH. ru/00ae1750
MAacCOBO JOJIM BBIXOA
MPOJIyKTa PEaKIuu
000
gy | Qooouwennen 5 06.05.2025
CHCTEMAaTH3aLMs 3HAHUI
KonTponsnas pabora Ne4 mo
62 TeMe «BakHelle MeTaIbl U 13.05.2025

nX COCAUHCHU



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemectBa u matepuainsl B

Bubnnoreka

. HOK
63 EZES?QEZBHOH JKU3HU 1 16.05.2025 https://m.edsoo.
ru/00ae3f50
bubmmoreka
64 XI/IMI/I‘IGCKOGUSanﬂ?,HeHI/IC 1 90.05.2025 HOK
OKpY)KarloIeH cpe/ibl https://m.edsoo.
ru/00ae4270
bubmmoreka
65 Ponp xumuu B perreHnn 1 93.05.2025 [HOK
9KOJIOTMYECKUX TIPOOIEeM https://m.edsoo.
ru/00ae4270
bubnmmoreka
66 PesepBubIil ypok. O600meHne 1 LHOK
U CUCTEMAaTH3al¥sl 3HAHWM https://m.edsoo.
ru/00ae0d0a
bubnmoreka
67 PesepBHbIil ypok. O600mmeHne 1 LHOK
U CUCTEMAaTH3aLMsl 3HAHWM https://m.edsoo.
ru/00adb33c
bubnmoreka
68 PesepBHblit ypok. O6001IeHE 1 HOK
W CUCTEMATHU3AIMS 3HAHUU https://m.edsoo.
ru/00ad9ch?2
OBIIEE KOJJMYECTBO YACOB 68

I10 ITPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumusi: 8-# kimacc: 0a30BbI yPOBEHB: YUCOHUK; 5-¢ M3AaHue, epepaboTanHoe, 8 Kiacc/
INabpuensu O.C., Octpoymos U.I'., Cnagxos C.A. AxkunonepHoe obmectso «M3narenbcTBo
«IIpocsemenne»

* Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman ©.1°. AkunoHepHOE 001IecTBO
«M3parenscTBO «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
Xumus : ypoku B 8 kiacce : mocobue ans yuurens /H. H. 'apa
Xumus. Ypoxku B 9 kiacce : mocobue s yuurens /H. H. 'apa

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






