MUWHHUCTEPCTBO IMPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
JenmapramMeHT 00pa3oBaHusl U HAYKU XaHTbI-MaHCHIICKOTO
aBTOHOMHOTr0 okpyra-kOrpa

KomuTer o 06pazoBanuio aAMUHUCTPAUM XaHThI-VaHCHIICKOro paiiona

MKOY XMP "OOII a. Arypbax"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

Ha 3acelaHuU 3aMmecTuTeNb JUPEKTOpa 1o N.o. nupekropa MKOY XMP

eJarorudeckoro CoBeTa YP OOMI n. ﬂrypbﬂx

npotokos Nel e, e e tF

ot 30.08.2024 r. ' Jlocunckas JI.H. Kaitroponosa I'.'M.
[Tpuxaz Ne75-O [Tpuxaz Ne75-0O
ot 30.08.2024 r. ot 30.08.2024 .
PABOYAJS ITPOIT'PAMMA

y4eOHoro npeamera «Xumus. ba3oBbiii ypoBeHb»
JUIs1 00y4JaroIuxcs 8 KJIacCoB

a. SArypbax 2024



IHHOACHUTEJBHAA 3AIINCKA

[IporpammMa 1Mo XMMHUU Ha YpOBHE OCHOBHOTO 00IEro oOpa3oBaHUsI COCTABJICHA HA OCHOBE
TpeOoBaHUil K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEeIbHON IPOrpaMMbl OCHOBHOT'O OOIIETO
obpazoBanusi, mpexacraBieHHpIx B ®I'OC OOO, a Takke Ha OcHOBe (denepanbHOW paboueit
MPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIMU MPENoaBaHusl yueOHOro mpeamera «XuMus» B
oOpasoBartenbHbIX opranu3anusax Poccutickoii denepamnm.

[IporpaMmma mo xumMuu Ja€T TPEICTABICHHE O MENsAX, OOMIeH cTpaTeruu OO0ydYeHUs,
BOCIIMTAHUSL W pa3BUTUsA OOy4yarOUIMXCSd CpPEACTBAMHM Y4e€OHOro mpeaMeTa, YCTaHaBJIMBAET
00s3aTeNIbHOE MPEIMETHOE COJEp)KAHUE, NPEIyCMAaTPUBAECT PACIpENEIeHHE €ro Mo Kiaccam Hu
CTPYKTYpUPOBAaHUE IO pa3ziesiaM U TeMaM MpOorpamMMbl M0 XUMUHU, ONPEAEISIET KOJIUUYECTBEHHbIE U
KAUECTBEHHBIC XAPAKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCIEAOBATEIIbHOCTh HU3yYEHUS
XUMHUHM C YY4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBsI3€H, JOTMKH yueOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH O0YYarOIIUXCS, ONpeAesieT BO3MOKHOCTH MpeAMeTa Ul peaan3ainuu
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl Ha YpOBHE
OCHOBHOT'O 00IIIero o0pa3oBaHusl, a TaKKe TPEOOBAHMI K pe3yabTaTaM 00y4eHHS XMMUN Ha YPOBHE
Hened HM3ydeHMs] MpeAMEeTa U OCHOBHBIX BHJIOB y4€OHO-IIO3HABATENbHOM JESTEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHUE XUMHH CIY)KUT OCHOBOH U (hOpMHpPOBaHMS MHUPOBO33pPEHHs 00Y4YarOMIErocs, ero
MPEJICTABICHUI O MaTepHabHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT PopMHUpyeMble XUMHUEH
MPEJICTABICHHUS O B3aMMOIPEBPALICHUSIX HEPTHMU M 00 IBOJIOLMHU BEIIECTB B MPHUPOAE, O MYyTAX
pelieHuss TI00albHBIX MpoOJeM  YCTOMUMBOrO  pa3BUTHUA  YEJIOBEYECTBA —  CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealn3aluyd BO3MOKHOCTEW JUIsl CaMOpPa3BUTHUS U (OPMHUPOBAHUS KYJIbTYpPbI
JTUYHOCTH, €€ 001el 1 (PYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH OO0ydarommxcs,
HaBbIKOB ~ MX  CaMOCTOSITENbHOM  y4yeOHOW  JESTeNbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX yMEHUN, HEOOXOJUMBIX KakK B TOBCEAHEBHOW IKMU3HU, TaK MU B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHT CO CHENU(PUKON HAyYHOTO MBIIIEHUS, 3aKIaIbIBAET OCHOBBI I[EIOCTHOTO B3IJIsI/Ia
Ha €MHCTBO IPUPOIBI u YeJl0BeKa, SIBJISIETCS OTBETCTBEHHBIM 3Tarnom
B (hOpPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YyJaroInXCs;

croco6cTByeT (OPMUPOBAHUIO IIECHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO--HAYUYHbBIM 3HAHUSM,
K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOe 00pa3oBaHHe 00y4arOIINUXCsl.

JlanHble HampaBieHHs B OOY4YeHMHM XHUMHUU OO€CTEeYMBAIOTCS creUu(UKOl coaepaHus
yueOHOro MpenMeTa, KOTOPBIM SBISETCS MEeJarornuyecky aJanTHPOBAHHBIM OTpaKeHHEM 0a30BO
HAayKU XMMUU Ha ONpPeJIeIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOTO 0OIIEro 0oOpa3oBaHMs OPUEHTHUPOBAH HA OCBOCHHE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XMMHHU, OCHOB HEOPTaHMYECKOW XUMHH U
HEKOTOPBIX OTJICIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa conep)kaHHsl MPOrpaMMbl 10 XUMHUU C(QOPMHpPOBAHA HAa OCHOBE CHCTEMHOTO
noaxoaa k e€ u3ydeHuro. CojaepikaHHWE CKIIAbIBACTCS W3 CHCTEMbl NOHATUM O XUMHUYECKOM
3JIEeMEHTE U BEUIECTBE M CHCTEMbI IIOHATUN 0 XUMUYECKOM peakuuu. O6e 3T CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl MO MPUHLHUITY [OCIEAOBATEIBHOTO PAa3BUTUS 3HAHWM HAa OCHOBE TEOPETHUYECKHUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUA O CTPOEHUHU aTOMA U XUMUYECKOW CBA3H;

— MpeICTaBICHUM 00 IEKTPOIUTUYECKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

TeopeTtnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIMUPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHSI K JAPYTrOMY, BBIIIOTHSIS
GyHKIIMM OOBSCHEHHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHYECKOTO
IIPUMEHEHHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MpOrpaMMbl MO XHUMHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTaBIIAIOLICH HAYy4YHOM KapTHHBI MHpAa B JIOTUKE €€ CHUCTEMHOM IpUPOJBI,
LEHHOCTHOTO OTHOILIECHHMS K HAYYHOMY 3HAHHMIO M METOJAM IO3HaHUs B Hayke. M3ydyeHue Xxumuu
MPOUCXOAUT C IMPHUBJICUCHUEM 3HAHUN M3 paHEe M3YyUYEHHBIX YU4eOHBIX MpeAMeTOB: «OKpyKaromun
Mup», «bronorus. 5—7 knaccel» U «Du3uka. 7 KiIacey.

[Tpu m3yd4eHUH XMMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHMI OCHOB XMMHUYECKOW HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKON JEATEeIbHOCTH YeJIOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOH KyIbTypbl. 3agada ydeOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTeMbl XHMUYECKUX 3HAHMM — BaXHEHIIHUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OO0OOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa, sA3bIKa HAayKd, B
NpUOOIIEHNN K HAyYHBIM METOJaM IMO3HAHMS MPHU U3YYCHUH BEIIECTB M XMUMHYECKUX PEAKIUH, B
GbopMHpPOBAaHMM ¥ PA3BUTUM I[IO3HABATEJIBHBIX YMEHUH W WX NPUMEHEHUH B Y4YeOHO-
MIO3HABATEJIbHON U yueOHO-UCCIIEI0BATENbCKON JESATEIbHOCTH, OCBOCHMM IPaBUJI OE€30MacHOIO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy wW3yyeHUM XHWMHUU Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs Ba)XXHOE 3HAUCHUE
MPUOOpPENH TaKKe LeH, KaK:

—(opmupoBaHNEe HWHTEIUVIEKTYalbHO PAa3BUTONW IUYHOCTH, TOTOBOM K CamMo0Opa3oOBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATHIO PEIICHHH, CIIOCOOHON aAanTHPOBATHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSM JKU3HH;

—HalpaBJICHHOCTh OOy4YeHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne oOydaromuxcs K
CaMOCTOSITEJIbHOW MO3HABATEIIbHOM JIEATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIUIO M Pa3BUTHE CITOCOOHOCTEN K XUMUHU;

—obecrieyeHre YCIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYArOIIMMHUCS — OIBITa
Pa3HOOOpa3HOM JEATETHPHOCTH, TO3HAHWS W CAMOIIO3HAHUS, KIFOYEBHIX HABBIKOB (KJITHOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAYCHHE JIJIS1 PA3TMYHBIX BUOB JICATEILHOCTH;

—opmupoBanue oO0mieil (QPyHKIIMOHAIBPHOW M €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSCHATHh W OIICHUBATH SIBJICHUSI OKPYKAIOIIET0 MUPA, UCIIONB3Ys 3HAHUS U OIIBIT,
MOJTYYCHHBIC TIPY M3YUECHUN XUMHUHU, TPUMEHSATH WX TIPH PEIICHUHU TTPOOIEM B TOBCEIHEBHOMN KU3HU
Y TPYZIOBOM JI€SITENBHOCTH;

—(opMupoBanue y 00ydarMMXCS TYMaHHUCTHUYECKUX OTHOIIEHWN, TMOHWMAHHS I[IEHHOCTH
XUMHUYECKUX 3HAHWUW sl BBIPaOOTKH SKOJOTHYECKH I1eJIeCO00pa3HOTo TOBENEHUsT B OBITY U
TPYAOBOM NEATEIBHOCTH B IEJNSAX COXPAHEHUS CBOErO 3J0POBbA U OKPYKAKOIIEH HPUPOIHOU
Cpensl;

— pa3BUTHE MOTHUBAIIMK K O0Yy4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIIO U CAaMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX [IECHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIS U
HAIPAaBJIEHHOCTHU JaJIbHEHIIET0 00yUeHHUSI.



OOmee 9mCI0 YacoB, OTBEIACHHBIX IS M3YYCHUs XMMHUHM Ha YPOBHE OCHOBHOTO OOIIETrO
o0Opa3oBaHus, cocTaBisgeT 68 yacoB: B § kiacce — 68 4yacoB (2 yaca B HEJEINIO).

COILEPKXAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHSTUSA

[Ipenmer xumuun. Posib XUMUUK B KU3HU YEIOBEKA. XMMHS B CUCTEME HayK. Tela U BEelecTBa.
®du3nyuecKkue CBOMCTBA BeIIECTB. ArperarHoe coctosinue Bemiects. [lonaTue o MeTogax mo3HaHus B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aeNieHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKHUE 3JIEMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocTbie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckasi popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeuiecTB. OTHOcUTeNbHas aToMHass Macca. OTHOCUTENIbHAas MOJIEKYJISIpHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KonungectBo BemecrBa. Moabs. MoisipHas Macca. B3auMOCBsA3b KOJIMYECTBA, MACCHI U YMCIIA
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYECKHX COCTUHEHHM.

dusznueckue U XUMHYECKUE SIBICHHUS. XHUMHUYECKash peakius M e€ Npu3HAKh. 3aKOoH
COXpaHEHMsS] MacChl BELIECTB. XHUMHUYeCKHe ypaBHeHUs. Kiaccudukamus XMMHUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMMMYECKOH MOCYIOW, mpaBujamMu paboThl B JabOpaTopuul U mpuéMamu
oOpareHusi ¢ J1abOpaTOPHBIM OOOpPYJAOBaHUEM, HM3YUYEHHE U OINUCaHHE (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOM0IeHne (HU3MUYEeCKUX (TIJIaBJICHUE BOCKA, TAsHHE JIbJA,
pactupaHue caxapa B CTyNKe, KUIIEHWE U KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MIPOKAIMBAaHNWE MEIHOM MPOBOJIOKU, B3aUMOJICHCTBHUE MeJla C KUCIOTOW) SIBJICHUM, HAOIIOIEHUE U
OMKCaHNE MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX PEaKIMil (pa3joKeHUe caxapa, B3auMOJEHCTBUE
CEpHON KHCIOTHI C XJOpHAOM Oapus, paznoxenue ruapokcuaa menu (II) mpu HarpeBaHuu,
B3aMMOJIeiicTBHE Kene3a ¢ pactBopoM coiu menu (1), uzydenue cnoco6oB pazaencHus cMecei: ¢
MOMOIIbI0 MarHuTa, (PUIBTPOBAHME, BBHIIAPUBAHME, MUCTWILISAIMSA, XpoMmarorpadus, MpoBeIeHHE
OYHMCTKH TIOBApEHHOW COJIM, HAOIIOJEHHWE U OINHCAHWE pEe3yIbTaTOB TIPOBEICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MACChl, CO3JJaHUE MOJIeNIel MOJIEKYI (I1apOCTEP/KHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucimopom — 37I€MEHT WM IPOCTOE BEMIECTBO.
Haxoxzaenne kuciopoaa B mpupoje, PU3NYECKUe M XUMHUUYECKHUE CBOMCTBA (PEaKIMU TOPCHHS).
Oxkcunel. Ilpumenenue xkuciopoga. CrnocoObl TOMy4YeHHS KHUCIOpoJa B JabOpaToOpuul U
MPOMBINUICHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amioTpomnHas MoAudUKanus
KHCIIOpO/a.

TeroBoit 3ddexT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHMs, OK30- U
OHAOTEPMUYECKUE peakuuu. TOMIMBO: Yroib W MeTaH. 3arpsi3HEHUE BO3JyXa, YCHJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT 1 nipocToe BeuiecTBo. Haxoxaenue Bojopoa B npupoje, puandeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTs! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoicTBa Bonbl. Boma kak pactBopurtenb. PactBophl. HackieHHble U
HEHACBILLIEHHBIE pacTBOPBL. PacTBOpMMOCTB BeniecTB B BoAe. MaccoBasi 10Jisl BEILIECTBA B PaCTBOPE.
Xumnueckue cBorcTBa BoJbl. OcHoBaHus. Ponb pacTBOpoB B MpUpOAE€ U B KU3HU YEJIOBEKA.
Kpyrosopot BojbI B ipupoie. 3arpsisHeHue TpUpoAHbIX BoA. OXpaHa U OYUCTKA MIPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl.  Kraccudukanus OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U HecoyieoOpasyromme. Homenkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaoB.

OcHoBanus. Kiaccupukanus ocHoBaHMiA: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHui. @u3znueckue M XUMHUYECKHE CBOMCTBa oOcHoBaHuM. IlomyueHue
OCHOBaHUM.

Kucnotsl. Knaccugpukamus kucnor. Homenknatypa kucnor. PU3MUECKHE W XMUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilonyuenue Kucior.

Comu. Homenkiatypa coneil. ®usuueckue M XuMuyeckue cBoicTBa conei. Ilomyuenue
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeelieHne COJIepKaHus KHUCIOpOoJIa B BO3IyXe, MOJTy4yeHHE, coOHupaHue,
pacno3HaBaHUE M HW3YYCHHE CBOWCTB KHCIIOpOAa, HAOIIOJCHUE B3aUMOJICHCTBUS BEIICCTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HHUKHOBEHHS M TPEKpalleHHs TOpeHus (Tokapa), 03HAKOMJICHHE C
o0pa3iamMu OKCHJIOB M ONMCAHUE MX CBOMCTB, MMOTy4YeHUE, COOMpPAHHE, PACTIO3HABAHUE U U3yUYCHUE
CBOMCTB BOjiopoJia (ropeHue), B3aumojencTBue Boaopona ¢ okcugom menu (II) (Bo3moxkHO
UCIIONIb30BaHUE BUJEOMATEPHUATIOB), HaONIOJIeHHe O00paslloB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCIIEIOBaHHE OCOOEHHOCTEW  pACTBOPEHHS BEIIECTB C  Pa3IUYHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MaCcCOBOW JOJIEW pPAacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBHE BOJBI C MeTaUlaMH (HaTpHeM | KajibIlMeM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCIIEOBaHHE O0Opa3ll0B HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIACCOB,
HaOJIOZICHUE W3MEHEHHUS OKPAacKM WHIMKATOPOB B PacTBOpax KHUCIOT M IENOYeH, HU3ydeHUE
B3aumojieictBust okcuaa meau (II) ¢ pacTBopoM cepHOI KUCIOTHI, KUCIOT C METAJJIAMH, PEaKIHil
HEUTpAIN3allUH, TOJTYYEHHE HEPACTBOPUMBIX OCHOBAHW, BBITECHEHUE OJHOTO METajla IPyTruM U3
pacTBopa COJM, pEIICHUWE OHKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoauuecknit 3axoH u Ilepuoaumyeckas cucremMa xumuyeckux djiemenros JI. H.
MenpeneeBa. CTpoeHue aTroMoB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBble MONBITKH KIacCU(PUKAUA XUMUYECKUX dJeMEHTOB. [IoHITHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIC W IICIIOYHO3EMENBHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). JJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(PpOTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepmonnueckuit  3akoH. Ilepmonmueckas cucreMa  XMMHYECKHMX — aneMmeHToB /1.
U. MenneneeBa. Kopotkonepuoanas u anuHHonepuonaHas ¢opMmbl [leproandeckoil CHUCTEMBI
xumuueckux anemMeHtoB [[. U. MenneneeBa. Ilepumoast u rpymnmbl. PU3HYECKUH  CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX A1ep. M3otonsl. DnekTpoHsl. CTpoeHUE 3IEKTPOHHBIX
obonouek aroMoB TepBbIX 20 xXuMmuUeckux dieMeHTOB Ilepmommueckoir cuctemsl /[l
N. MenneneeBa. XapakTepuCTHKa XUMUYECKOTO AJIEMEHTA MO €ro moJioxkeHuto B Ilepuogmyeckoit
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHUYECKHUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPyIIaM U IeproIaMm.

3unauenue Ilepuoanueckoro 3akoHa u [lepuoauyeckoil cuCTEMbI XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHUA HayKu U npaktuku. /. . MenzeneeB — yd€HbIN U TpaXKaaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HETOoJIsIpHAs ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIeMEHTOB. VloHHAas! CBSI3b.

Crenenb okucienusa. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Ipoiiecchl okucieHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB BEIIECTB METAIIOB U HEMETAIJIOB, B3aUMO/ICHICTBHE THAPOKCH/IA IIMHKA C
pacTBOopaMM  KHUCJIOT M  UIEJIOYEl, TMPOBEACHHUE ONbITOB, WJUIIOCTPUPYIOLIMX IPUMEpPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpEeHUE, PEaKuU Pa3JIoKEeHNs, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexXnpeaMeTHBIX CBS3€H MpH HM3YYeHMM XUMHUU B 8 KJlacce OCYIIECTBIISICTCS
Yyepe3 MCIOJIb30BaHNEe KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATUHN, TaK U MOHITHUMN, SBISIOIIUXCS
CUCTEMHBIMU JJIsl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IMKIIA.

OO01re ecTeCTBeHHO--HAYYHbIC TIOHATHSA: HAY4HbIN (aKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHaJIH3,
CUHTE3, Kiaccu(uKalus, MEepUOJUYHOCTb, HAONIOJEHHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpPEHHE, MOJIETb, SIBJIICHUE.

®usuka: MaTepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BELIECTBO, TelO0, OO0BEM, arperatHoe
COCTOSIHUE BeIeCTBa, ra3, (U3MYECKHe BEIMYUHBI, C€IUHUIBI HU3MEPEHUs, KOCMOC, IUIaHEeTHl,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHbIE MOPO/IbI, MOJIE3HbIE UCKOIAeMbIe,
TOIUINBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JlugHOCTHBIE pE3yabTAaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHHS
JIOCTUTAIOTCSl B X0/I¢ OOYYECHHS XUMUM B €IMHCTBE YYCOHOW M BOCIUTATEIHLHON NEATEITHHOCTH B
COOTBETCTBUU C TPATUITMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMH W TyXOBHO-HPAaBCTBECHHBIMH
[IEHHOCTSIMU, TIPUHSATHIMH B OOINECTBE MpaBUJIaMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT
poleccaM caMONO3HAHMSI, CAMOPA3BUTHSI U COIIMATTU3AINN 00 yJaIOITHXCAL.

JImdHOCTHBIE pE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IEHHOCTHBIX OPHEHTALIMM W paCIIMPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) naTPpHOTHYECKOT0 BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOUIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAay4HOMY
HACJIEIUIO, TOHMMAHUSl 3HAUYEHHUS XMMHMUYECKONM HayKh B JKU3HH COBPEMEHHOTO OOIlecTBa,



CIIOCOOHOCTH BIAJIETh JOCTOBEPHOUM HHGpOpMAIUeil 0 MEepeqoBBIX IJOCTHKEHHUSIX U OTKPBITHUAX
MHUPOBOI U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpONCTBE MUpa
1 00IIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

IPEJICTaBICHUsT O COLMAIBHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHBE, KOMMYHHUKaTHUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOM,
yueOHO-UCCIIEeIOBATENIbCKON, TBOPYECKOM W JPYrMX BHJAX JESITeNbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HONW COBMECTHOM JAEATEIbHOCTU IPU BHINOJHEHUHM Y4eOHBIX, MO3HABATENbHBIX 3ajad,
BBIMIOJTHEHUH XHUMHYECKUX OSKCIIEPUMEHTOB, CO3/JaHUM Y4YeOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B Mpolecce 3TOW Y4eOHOW NesSTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJECHUE U MTOCTYIIKA CBOUX TOBApPULIEH C MMO3ULIMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKUE TIPECTABICHHUS O BEIIECTBE U XMMHYECKON PEeaKIii, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIIME OCHOBY Jii NMOHMMAHHUS CYIIHOCTH
HAyYHOW KapTHUHBI MUpA, MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI,
B3aMMOCBS3SX YEJIOBEKA C IPUPOTHOM CPeioi, O pOJIM XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAlpaBJICHHbIE Ha IIOJYYEHHE HOBBIX 3HAHUM [0 XUMUH,
HeoOXoauMmble it OOBSICHEHWS HAOJNIOMaeMbIX TPOLIECCOB U SIBICHHI, IO3HABATEIBHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KyJIbTYphl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENIbLHOI pabOThI €
y4e€OHBIMU TEKCTaMHU, CIIPAaBOYHOM JIUTEPATypoOl, JOCTYNHBIMM TEXHUYECKUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyuYeHHIO M MO3HAHHUIO, JIF0OOO3HATENBHOCTb, T'OTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM W MCCIENOBATENbCKON AEATEeNbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00y4YEeHHS B NajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/10POBbIO, YCTAaHOBKHU
Ha 3JIOpOBBIM 00pa3 JKW3HM, OCO3HAHWE TMOCJIEICTBUN W HENPUSITHE BPEAHBIX IPUBBIYEK
(ynotpebneHusi ankorojis, HApPKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COONIOACHUS TpPaBUI
0€30MacHOCTH NP 00PALIEHUH C XUMUUYECKUMHU BELIECTBAMU B OBITY M pealbHOM KU3HH;

5) TpynoBoro BocnuTaHusi:

UHTEpeC K MPAaKTUYECKOMY M3YyYEHMIO Mpodeccuil M TpyAa pa3IudyHOro poja, yBaXKeHHE K
TPYLy U pe3yJibTaTaM TPYAOBOM AeATEILHOCTH, B TOM YHCIJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HaHWI TI0 XMMHUHU, OCO3HAHHBIN BHIOOP MHIUBUAYAIBHON TPACKTOPUU MPOIOIDKEHUS 00pa30BaHUS
C Y4€TOM JMYHOCTHBIX HHTEPECOB MU CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCIenmHoi mpo(ecCHOHATEHON JNESTENPHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJjaliTUPOBATHCSI B MPOPECCUOHAIBHON Cpefie;

6) 3K0JIOrH4eCKOro BOCUTAHMS

HKOJIOTHYECKHU 11eJIeco00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY XXM3HM Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMS, MOHMMaHUE IEHHOCTH 3/J0pOBOro M 0Oe30macHOro olpasa >KH3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U IICUXHMUECKOMY 310pPOBBIO, OCO3HAHUE
IIECHHOCTH COOJIIOJIEHHs MPaBU O€30MacHOro MOBEJNCHMS MpPU pabdoTe C BEIIECTBAMH, a TAKXKE B
CUTYaIUsX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMSI, MOJy4aeMble IPU U3YyYEHUHM XHUMUU, JJISl pellieHus 3a/1ad,
CBSI3AHHBIX C OKpYXalUIed MNPUPOAHON Cpenor, il TOBBIIIEHUS YPOBHS HKOJOTHYECKOU



KYJBTYpBl, OCO3HaHUS IJO0AIBHOIO XapakTepa IKOJOTHYECKUX MpoOieM M MyTed MX pelieHus
IIOCPEJICTBOM METOJ0B XHUMHUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHS PYKOBOICTBOBAaTbCA UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpenMeTHBIX pPe3yabTaTOB BBIACHSIOT 3HAYUMBIC IS (HOPMHPOBAHUS
MHUPOBO33pEHUsI OOIlEHAayYHbIe TMOHATUSA (3aKOH, TEOpHsl, MPUHLMII, THIOTe3a, (akT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JPYroe.), KOTOpPbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHHUM M3 3TUX MpEeAMETOB (hOpMHPOBATH MPEICTABICHUE O
[EJIOCTHOW HAay4YHON KapTUHE MHpa, U YHHUBEpCalbHble Yy4eOHBbIC AeWCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSTUBHBIE), KOTOpbIE OO0ecrneynBaloT (HOPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU NEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckne aelcTBHSA:

YMEHUS HUCNOJb30BaTh NPUEMBI JIOTHUECKOTO MBIIUIEHUS P OCBOCHUH 3HAHUW: PACKPHIBATH
CMBICJI XUMUYECKUX TOHATHI (BBIACISATH UX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH B3AMMOCBS3b
C JIPYTUMU TIOHSITHSIMH), UCTIOJIB30BaTh TMOHATHUS JUISI OOBSICHCHUS OTACIBHBIX ()aKTOB U SIBJICHHIA,
BBHIOMPATh OCHOBAHUS W KPHUTEPUU ISl KJIACCUPUKAIMH XUMHYECKUX BEIIECTB U XUMHUYECKHUX
peaKkiuii, yCTaHaBIWBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTaMU U3YYECHHS, CTPOUTH
JIOTUYECKHE pacCyXAeHUus (MHIYKTUBHBIC, NEAYKTHBHBIC, 1O aHAJIOTMH), JAeNaTh BBIBOJABI U
3aKJII0YCHUS;

YMEHHE TPHUMEHATH B TPOIECCe MO3HAHUS TMOHATUS (IIPEAMETHbIE W MeTalpelIMEeTHBIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJICNH, HCIONIb3yeMble B XHUMHHU, MpeoOpa3oBBIBATh ITUPOKO
MPUMEHSEMbIE B XUMHUHM MOJIEIbHBIC TMPEJICTABICHUS — XUMHUYECKMM 3HAK (CHUMBOJI JJIEMEHTA),
XUMUYecKass ¢opMyna W ypaBHEHHE XHMMHUYECKOM peakuu — TpH PEIIeHHH Y4eOHO-
MO3HABATEJIBHBIX 3a/1a4, C YYETOM 3THUX MOJAEJBbHBIX MPEICTABICHUN BBIABISTh U XapaKTepHU30BAThH
CYIIIECTBEHHBIC MPU3HAKU W3yYaEMBbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUi,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, MPUINHHO-CJICJICTBEHHBIE CBS3U U MTPOTUBOPEYHS B U3y4aEeMBbIX
MPOLECCAX U ABJICHUSX.

ba3oBble nccienoBarebcKue 1eiCTBHA.

YMEHHUE MCMOJIb30BaTh MOCTABIEHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, @ TAKKE
B Ka4eCcTBE OCHOBHI JUIsi (DOPMHUPOBAHHS THIOTE3HI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHne OmbITa MO TUIAHUPOBAHHUIO, OPraHU3allMd W TIPOBEICHHUIO YYCHHYECKHUX
HKCIIEPUMEHTOB, YMEHUE HaAOIIOJaTh 32 XOJOM IpoIlecca, CaMOCTOSITEIFHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIHpOBaTH OO0OOIIEHWS W BBIBOJLI IO pe3yibTaTaM MPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMPAThH, AHAIM3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO PA3IIUYHBIX BUIOB U
dbopM TpencTaBICHHs], MOJYYaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTepaTypa



XUMHYECKOTO COJIEPKaHUsI, CIIPaBOYHBIE TTOCOOUSs, pecypchl VHTepHETa), KPUTUYESCKH OlCHUBAThH
MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TMPUMEHSTh PAa3JIMYHBIC METOJIBI M 3apOChl MPU TOUCKE U OTOOpe MH(MOpMAUUA U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOTUMBIX JIIsl BBITIOJHEHHUS YU4E€OHBIX U TMO3HABATEIHHBIX 3a/1a4
OTpeAeEHHOr0 THIIA, MPHOOPETEHUE OIbITa B OO0JACTH HCIHOJB30BaHUS WH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHMA, OBJAJICHUE KYJIBTypOW aKTHBHOTO HCIIOJIB30BAHMS Pa3IMYHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMalbHYIO (OpMYy IpEICTaBICHUS
UHPOpPMAIIMM W WJUTIOCTPUPOBATh pElIacMbIe 3aJa4ll HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCIOJIb30BaTh M aHAIM3MPOBAaTh B THpolecce y4eOHOW W HCCIeN0BaTeIbCKON
JESTEIIbHOCTH HH(POPMAIIHIO O BIUSHUY MPOMBIIUICHHOCTH, CEICKOTO X035HUCTBA M TPAHCTIOPTA Ha
COCTOSIHUE OKPYKAIOIIEH MPUPOIHON CPEIBI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

yMEHUs 3a7aBaTh BOMPOCHI (B XOJI€ Auaiora u (Min) AUCKYCCHH) TI0 CYIIECTBY 00CYyX aaeMOM
TeMBI, POPMYIIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIILHO BBITOJIHEHHS MTPEIOKEHHON 3a/1auu;

YMEHUS TIPENICTABIIATE MMOJyYECHHBIE PE3YIbTAThI IO3HABATEILHON JCATEIBEHOCTH B YCTHBIX U
NUCHbMEHHBIX ~ TEKCTax; JelaTh MPE3CHTAMI0  PEe3yJbTaTOB  BBINOJIHEHUS  XHUMHUYECKOTO
JKCIIepUMEHTa (71abopaTOpHOTO OMbITa, JA0OPATOPHOM pabOTHl MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSl y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HaBaTENbHOW MU
UCCIIEI0BATEIbCKON EATEIbHOCTH MPH PEIIEHUH BO3HUKAIONIUX MTPOOJIeM Ha OCHOBE yuéTa 00LIMX
UHTEPECOB M COIJIaCOBaHUS MO3ULUH (00CyXaeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOPJWHAIIMS COBMECTHBIX JACUCTBUI, OMpe/IeTIeHNe KPUTEPHEB 110 OLIEHKE Ka4eCTBA BBITOJHEHHON
paboTHl U ApyTHE).

PerynsiTuBHbIe yHUBepPCAJIbHbIC YUeOHbIC 1eHiCTBUA:

YMEHUE CaMOCTOATENIbHO OINPEAENATh LENU AESITeNIbHOCTH, IUIAHUPOBATH, OCYIIECTBIISATH,
KOHTPOJIMPOBATH U TIPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BEIOMPATh Hanuboiee
s pexTuBHBIE CITOCOOBI PEeIIeHHs YUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUU TMPU BBHIMNOJHEHUHU 3aJaHUN C YYETOM
MOJTYYCHHUSI HOBBIX 3HAaHWUN 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBATH
COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOM 1€IM, YMEHHUE HCIOJIb30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMbl€ B YCJIOBUU 33JIaHUMN.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pPE3YNbTATOB IO OCBOGHHUIO 00S3aTENBHOTO  COJAEpIKaHUs,
YCTQHOBJICHHOTO JTaHHOM  (enepanbHOl  paboueil mporpamMMoil, BBIJCNSAIOT: OCBOCHHBIC
00y4aroIMMUCs Hay4yHblE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM, crienupuuecKue Uil IpeIMeTHON
obnacti «XuUMHs», BUIbl JEATEIBHOCTH IO IOJyYEHHIO HOBOIO 3HAHUS, €ro0 MHTEpIpeTaliuy,
IpeoOpa30BaHUIO ¥ IPUMEHEHHIO B Pa3JINYHbIX YUYEOHBIX U HOBBIX CUTYalHsIX.



K xonmy oOyueHust B 8 kJacce MpeaIMETHbIE pE3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHIL: aTOM, MOJIEKYJ1a, XUMUYECKHMA
3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJJHOPOIHASL U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHASI U MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBa,
MOJIb, MOJISIPHAsl Macca, MaccoBasi JA0JIs XUMUYECKOTO JIEMEHTa B COEIMHEHUH, MOJISIPHBIN
00BbEM, OKCHUJI, KUCIIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPUIIATEIIbHOCTD, CTENICHb OKUCIICHUS,
XUMHUYECKas peaKkius, KIaccuprKaIus peakiuii: peakiuu COSIMHCHHUSI, PEaKITUN
pa3I0KEHUS, PEaKIIUU 3aMEIICHUS, PEAKIINH 0OMEHA, YK30- ¥ SHJOTEPMHUICCKHIE PEAKIUH,
TEII0BOM 3P PEKT peakiuu, apo aToMa, SJCKTPOHHBIN CI0K aToMa, aTOMHasi OpOUTAIIb,
paauyc atoma, XuMU4ecKasi CBsI3b, OJISIPHAsl M HETIOJIIpHAsl KOBAJIGHTHAS CBSI3b, MOHHAS
CBsI3b, HOH, KATHOH, aHHOH, PACTBOP, MacCcoBasi JA0JIs BellecTBa (MPOICHTHAS
KOHIIEHTpAIUs1) B pacTBOPE;

WJUTIOCTPUPOBATH B3AaUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUA U IPUMEHATH 3TH MTOHSATHUS
P OMHMCAHHUH BEIIECTB U MX MPEBPAIICHUI;

UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBJIEHUs (POPMYJI BEIIECTB U ypaBHEHUN
XUMHUYECKHUX PEAKIIU;

OTIpeNIeNATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTCIICHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHAICKHOCTh BEIIECTB K
onpeneaEHHOMY KJIacCy COeTMHEHHH Mo (popmysiaM, BUJI XUMUYECKOHN CBS3H (KOBAJICHTHAs
Y MOHHAs1) B HEOPraHUYECKUX COECIMHEHUSX;

packpbiBaTh cMbIci [Iepuonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUpPOBATh
IIOHMMAHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IIEMEHTOB OT UX
noJyio’keHus B Ileproauueckoit cucreMe, 3aKOHOB COXPaHEHUS MacChl BEILIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

ONMCHIBATh M XapaKTepru30BaTh TabauuHyto popMy Ilepnonnyueckoil cucTeMbl XUMHUYECKHX
AJIEMEHTOB: pa3nyarh MOHATHS «TJlaBHas noarpynna (A-rpynmna)» 1 «no0ouHas
noarpynna (b-rpynna)», mansie u 601bIIKME TEPUO/IBI, COOTHOCUTH 0003HAYEHUS], KOTOPbIE
uMeroTcs B Tabnuie «llepronuueckasi cuicteMa XUMHUECKUX J1eMeHTOB J1.

W. MenaeneeBa» ¢ UNCIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMUYECKUX
AJIEMEHTOB (COCTaB U 3aps 41pa, 00Ilee YUCIO IEKTPOHOB U paclpeesieHHe ux Mo
AIIEKTPOHHBIM CJIOSIM);

KJIaccu(UIUPOBATh XMMUYECKHUE HJIEMEHThI, HEOPraHMUECKUE BELIeCTBA, XUMUUECKUE
peaxiuu (10 YKCIy U COCTaBY Y4acTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEINIOBOMY 3P eEKTY);
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUECKHE CBOMCTBA BEIIECTB PA3TUIHBIX KIACCOB,
MOJITBEPIK/1asl ONHMCAaHUE MPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX
XUMUYECKHUX PEAKINN;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKAHUsI XUMUYECKUX ITPEBPALICHUM B pa3JIUYHBIX YCIOBUSIX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BELIECTB, MAaCCOBYIO JIOJIO
XHUMHUYECKOT0 3JIEMEHTA 10 (OpPMYJIie COSIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU pEaKLIvH;



IIPUMEHATH OCHOBHBIE ONEPALMN MBICIUTEIIBHON IEATENBHOCTH — aHAJIN3 U CUHTES,
CpaBHEeHHE, 0000IIeHUE, CUCTEMATH3AIHIO, KIIaCCU(DUKALUIO, BBISBJICHUE IPUYUHHO-
-CJIEICTBEHHBIX CBSI3€M — JIJISl U3YYECHUS CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIIUN,
€CTeCTBEHHO-HAYYHBIE METObI IIO3HAHUS — HAOII0IeHHE, U3MEPEHUE, MOJICIIMPOBAHHE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN);

CJIeZIOBaTh MpaBHJIaM M10JIb30BaHUS XUMUUYECKON TOCYJ0H U 1Ta0OpaTOPHBIM
000pyI0BaHUEM, A TAK)KE MPaBUIIaM OOpAIlEHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX ONBITOB I10 MOJYYEHUIO U
COOMpaHUIO ra3000pa3HbIX BELIECTB (BOJOPOJA U KUCIOPOAA), IPUTOTOBIEHUIO PAaCTBOPOB
C OnpeAeNIEHHON MacCOBOM J10JI€l PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH U IIPOBOJIUTH
XUMHUUYECKHE FKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEN U KHUCIOT C IIOMOILBIO
UH/IUKATOpPOB (JIaKMYyC, (eHOI(PTATICHH, METUIOPAHXK U APYTHE).



TEMATUYECKOE IINTAHUPOBAHUE

8 KUIIACC
DIIeKTpOHHBIC
(undpoBeie)
KomnnuecTtBo yacos
o0pazoBarenbH
Ne /i
BI€ PECYPCHI
Beero KonTponbubie IIpakTuueckue
paboThI paboTsI
Paznen 1. IlepBoHauanbHble XUMHUYECKUE TTOHATHS
bubnuoreka
XuMmusi — BaxkHast 00J1aCTh E OK
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
CATOIEHOCTIH HelIOBeKa https://m.edsoo
SATEJILHOCTH YEJIOBEK
A 1u/741837¢]]
[[bubnuoTeka
HOK
1.2 BemecTsa 1 XuMUYECKue peakiuu 15 1
t peartt https://m.edsoo
ru/7f41837c]]
Wroro no pazaeny 20
Paznen 2. BaxHeiine npecTaBUTENIN HEOPIraHUYECKUX BEILIECTB
[[bubnuoTeka
21 Boznyx. Kucnopoa. Ionsitie 06 5 HOK
' OKCHIaX https://m.edsoo
Tu/7f41837c¢]]
[[bubmuoTeka
Bonopoa.Ilonsitue o kucnorax u [HOK
2.2 8 1
COJISIX https://m.edsoo
Tu/7t41837c¢]]
2.3 Boga. PactBopsl. [lousitue 06 5 1 1 [[bubnuoTeka



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

OCHOBAHUAX

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

2.4

OCHOBHBIE KJIACCHI
HCOPraHN4Y€CKUX COCI[I/IHCHI/Iﬁ

11

Uroro no pazgeny

30

Paznen 3. Ilepuoanueckuii 3akoH u Ilepuoanueckas cucreMa XMMHUECKUX

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaknuun

anemenTtoB /. . Me

HaeneeBa. CTpoeHue aToMoB. XUMHUYECKasi CBA3b.

[Tepuonuueckuii 3aKOH U [[bubmnoTeka
31 [Tepuonuueckas cuctema 7 HOK
XUMHYECKHX 3aementoB 1. 1. https://m.edsoo
MenneneeBa. CTpoeHue aroma ru/7f41837c]]
[[BubnuoTeka
XuMUYecKas CBS3b.
HOK
3.2 OKHUCITUTENTbHO- 8
BOCCTaHOBHTEIILHBIE PEAKIINT https://m.edsoo
ru/7f41837c]]
[[bubnuoTeka
[HOK
Hroro mo pasnery 1 https://m.edsoo
Tu/7t41837c¢]]
[[bubnuoTeka
PesepBHOE Bpems 3 HOK
https://m.edsoo
Tu/7f41837c¢]]
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
OnexTpoHHbIE U POBBIE 00pa30BaTENbHBIE PECYPCHI
Ne n/m KoHTtponbsHbie IIpakTrueckue
Bcero
paboThI paboThI
[[TIpenmeT xumuu. Poab XUMUH B 5KM3HU YEJIOBEKA [[brbmioreia LIOK
1 ez : ' 1 https://m.edsoo.ru/ff0d210
Tena u BemecTBal |
c]]
[[BubmmoTteka LIOK
2 [[TToHsiTHE O METO/IaX MO3HAHKS B XUMHUH || 1 https://m.edsoo.ru/ff0d227
e]]
[[[IpakTrueckas padota Ne 1 «[IpaBuia paboTsl B [[bubmuoTeka [IOK
3 1abopaTOpHK U MPUEMBI OOpAILEHHS C 1 https://m.edsoo.ru/ff0d23d
1abopaTOpPHBIM 000pYyIOBaHUEM ] | cl]
[[YucToie BemecTBa U cMecu. CriocoObl pa3aeneHust [[bbmioreica LIOK
4 . - ' pasa 1 https://m.edsoo.ru/ff0d26¢
cMeceit] |
a]]
. [[bubmuoteka [IOK
I1 02 «P
. [[ITpakTuueckas padota Ne 2 « a3uz[eneHHe cMmecen 1 https://m.edsoo.ru/f0d28c
(Ha mpuMepe OYUCTKU OBAPEHHOU CcOJn)»] | 8]
[[BuGmmoTtexa IIOK
6 [[ATOMBI U MOJICKYITHI] | 1 https://m.edsoo.ru/ff0d2a6
cll
[[Xumudeckue 27eMeHThI. 3HaKU (CHMBOJIBI) [[Bubmorera IOK
7 ‘ 1 https://m.edsoo.ru/ff0d2be
XUMHUYECKUX HJIEMEHTOB] | 1]
[[BuGmmoTteka IIOK
8 [[TIpocThie u COXKHBIE BemecTBa]] 1 https://m.edsoo.ru/ff0d2a6
cll



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

[[BubmuoTeka [JOK

(coenmHEHMUSI, pa3I0KEHHSI, 3aMeIIeHuUs, OOMeHa)]]

9 [[ATOMHO-MOEKYIIsSIpHOE ydueHUE] ] https://m.edsoo.ru/ff0d2d5
01]
[[3akOH MOCTOSIHCTBA COCTaBa BEIIIECTB. [[BubmuoTexa [JOK
10 Xumuueckas popmyiia. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2ea
XUMHAYECKHX 3JICMEHTOB] | e]]
[[OTHOCUTENBHAS aTOMHAast Mmacca. OTHOCUTENbHAS [[Brommorexa LIOK
11 ) https://m.edsoo.ru/ff0d323
MOJIEKYJIIpHas Macca]| Il
M [[bubmuoteka [IOK
12 [[MaccoBas 10751 XMMUYECKOTO 3JIEMEHTA B https://m.eds00.ru/ff0d350
COCMHEHUH ||
cll
[[BubmmoTteka LIOK
13 [[KommmuecTBo BemecTBa. Moiib. Momnsipaast Maccal] https://m.edsoo.ru/ff0d523
011
o [[bubmuoTeka [IOK
14 [[DPu3ndeckre U XUMHYECKUE SBICHUS. https://m.eds00.ru/ff0d37
XumHueckas peakuus|| al]
([ [[BuGmmoTteka IIOK
15 pI/ISI-\I’aKI/I Y YCIIOBUS MPOTEKAHUS XUMHYECKUX https://m.edsoo.ru/ff0d3al
peakuii] | 61]
3 % [[bubmuoTexa [IOK
16 [[3axoH coxpaHEHHS] MAaCChI BEIIECTB. XUMHUUYECKUE https://m.eds00.ru/Ff0d3b8
ypaBHEHUs| | 8]]
B [[bubmuoTexa [IOK
17 [[BeraucieHust KOJTHYECTBA, MaCCBj BEIIEeCTBA 110 https://m.edsoo.ru/ff0d570
YpaBHEHUSIM XUMUYECKHUX peaKiuii]] 1]
18 [[Krnaccudukanuss XAMUYECKUX PEaKIInid [[BubmuoTexa [JOK

https://m.edsoo.ru/ff0d3f3



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
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

41

[[M. B. JIoMOHOCOB — y4€HBIN-3HITUKIIOTICHCT.

[[BubmuoTeka [JOK

19 . https://m.edsoo.ru/ff0d40c
O06001IeHre 1 cucTeMaTr3aIus 3HaHUH | | A]]
bub OK
20 [[KonTponbhast pabota Nel mo teme «BermecTBa u E}Et;:;?nizz;ﬂu 160429
XUMHUYECKUE PEAKIIHN»] | ol]
[[Bozmyx — cmech ra3zoB. CoctaB Bo3yxa. [[bubnuoreka [IOK
21 Kuciiopos — 37eMeHT U IPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448
O30H]] e]l
[[@u3nyeckue 1 XUuMUYECKHUE CBOMCTBA KUCIOPOJIa [[Bubnuorexa ITOK
22 (peakuuu oKuciaeHus, ropenue). [Tousature 06 https://m.edsoo.ru/ff0d461
okcugax]] 41]
[[CrtocoObI moTydeHust KUCI0poa B Ja00paToOprn [[budmmorera LIOK
23 ya PO patop https://m.edsoo.ru/ff0d497
U poMblluIeHHOCTH. [Ipumenenne kucnoponal] Al
[[TeroBoii 3¢ dexT XuMHUECKON peakluy, [[bubmnoreka LIOK
24 MOHSITHE O TEPMOXUMHUYECKOM yPaBHEHHH, SK30- U https://m.edsoo.ru/ff0d479
SHIOTEPMHUCCKUX PeaKiusiX]] 011
bu6 OK
” [[ToruuBo (HedTh, yroib U MeTaH). 3arps3HeHNE Lat;;?nozzzgour u/ff0d4c4
BO3/1yXa, CIIOCOOBI €ro Mpea0TBpaIieHus| | al]
[[bubmuoTexa [IOK
I1 0 11
26 [[ITpakTuueckas padota Ne 3 o Teme « onz/quHe https://m.edsoo.ru/ff0d4ae
U coOMpaHHe KUCIOpo/ia, U3yUeHHE ero CBOMCTBY]| 20
[[Bomopoa — 351eMEHT U TTPOCTOE BEUIECTBO [[brbmitoreica LIOK
27 AOPOx P HHECTRO. https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupone]] ol]
28 [[®Pu3nueckre 1 XUMUUYECKHE CBOMCTBA BOJIOPO/IA. [[bubmuoTexa [IOK



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
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

[Ipumenenue Bogoponaal]

https://m.edsoo.ru/ff0d4dd
011

[[bubmmoTexa [TOK

29 [[TToHsiTHE O KHCIIOTAX U COJIAX ] ] https://m.edsoo.ru/ff0d50d
21]
[[bubmuoteka [IOK
30 [[Crioco0bI momy4eHust BOopoa B laboparopui|| https://m.edsoo.ru/ff0d4dd
011
31 [[TIpakTrueckas padora Ne 4 o Teme «HOijquI/Ie LE]?;6EEOZZ:2(§3/I:1‘O 44f4
¥ coOMpaHKe BOJIOPO/Ia, U3YUECHUE €r0 CBOMCTBY]] 201
[[bubmuoteka [IOK
32 [[MonsipHbIii 00EM ra3zoB. 3akoH ABoraapo]] https://m.edsoo.ru/ff0d542
el]
[[Beruucnenus o0bEMa, KOJTUYECTBA BEIIECTBA T'a3a [[BubmuoTexa [JOK
33 TI0 €0 U3BECTHOMY KOJIMUECTBY BEIIECTBA WU https://m.edsoo.ru/ff0d55a
00béMY]] 0]
[[Beraucnenust 00bEMOB T'a30B 10 YpaBHEHHUIO [[bubmuoteka [IOK
34 peaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d570
ra3os]] 8]1]
[[BuGmmoTtexa IIOK
35 [[DPu3ndeckre U XUMHUYECKHE CBOMCTBA BOIBI| | https://m.edsoo.ru/ff0d587
all
[[bubmuoTexa [IOK
36 [[CocTaB ocHoBanwmii. [TorsTre 06 nHAMKaTOpaX]] https://m.edsoo.ru/ff0d59e
2]]
[[Boma xak pactBoputens. HaceleHHbIE 1 [[BuGmmoTtexa IIOK
37 HEHACHIIIEHHBIC PaCTBOPBI. MaccoBast 10Jist https://m.edsoo.ru/ff0d5b4

BEILIECTBA B pacTBOpe] ]

01l



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
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

[[ITpakTuueckas padota Ne 5 o reme

[[BubmuoTeka [JOK

38 «[IpuroToBiieHHE PaCTBOPOB C OMPEACIEHHON https://m.edsoo.ru/ff0d5eb
MacCOBO JI0JIeH PaCTBOPEHHOTO BEIIECTBAY] | a]]
[[BubmuoTexa [JOK
30 [[KonTponbhast pabota Ne2 mo teme «Kuciaopo. https://m.edso0.ru/ff0d634
Bonopoa. Bonan|] ]
[[Okcuabl: cocTaB, Kiaccuukanus [[Bubmorera IOK
40 bt ’ A, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa]| el
[[[TomyueHue 1 XUMUYECKHE CBOMCTBA KUCIOTHBIX [[Bub.morexa LIOK
41 i ’ https://m.edsoo.ru/ff0d664
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB]] el
[[OcHOBanus: cocTaB, KiIacCUPUKALIHS [[bbmioreia LIOK
42 ' ’ A, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa]| al]
[[bubmuoTeka [IOK
43 [[TTony4eHue U XMMUYECKHE CBOWCTBA OCHOBaHUIA] | https://m.edsoo.ru/ff0d67c
all
[[KucnoTsl: cocTaB, KiiaccupuKaims [[brbmioreica LIOK
44 ) ’ A, https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa]| o]
[[bubmuoTexa [IOK
45 [[[TomyueHNE 1 XUMUYECKHE CBONCTBA KUCIIOT]] https://m.edsoo.ru/ffOdfee
2]]
[[Comu (cpemnue): HOMEHKIATypa, Clocod [[Bubanorexa LOK
171 HUE): HOMEHKJIAT I BI
46 T Acpen T vyp ’ https://m.edsoo.ru/00ad94
MOJTYYCHU S, XHMHYECKHE CBOMCTBA] | 74]]
47 [[[TpakTrueckas pabota Ne 6. Pemenue [[bubmuoteka [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4 IO TCMC «OcHOBHEBIE

https://m.edsoo.ru/00ad9b



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
https://m.edsoo.ru/00ad9b7c

KJIACChl HEOPTaHUYECKUX COCTUHEHUI | ]

7c]]

[[['eneTnueckas CBA3b MEXAY KJlaCCaMU

[[BubmuoTeka [JOK

48 g https://m.edsoo.ru/00ad9a
HEOPraHWYECKUX COCAMHEHU] |
50]]
[[bubmuoteka [IOK
49 [[OGo01IeH e U CHCTEeMAaTH3AUS 3HAHUIA] | https://m.edsoo.ru/00ad9c
b2]]
50 [[KorTposnbHas padota Ne3 o teme "vOCHOBHHe LE?;?;?nézzzzcﬂggOadQe
KJIaCChl HEOPTraHUYECKUX COeAMHEHMIT"]] 1a]]
[[TTepBble MOMBITKK KIaCCH(PUKAIIMH XUMHIESCKUX [[bubmuoteka [IOK
51 a5eMeHTOB. [ToHATHE O IPyIIax CXOAHBIX https://m.edsoo.ru/00ad9ff
3JIEMEHTOB] ] a]]
[[[Tepuoauueckuii 3akoH u Ilepuonnueckas [[bubnuoreka [IOK
52 crcTeMa XUMHUYECKUX dyieMeHToB J]. 1. https://m.edsoo.ru/00ada5
Menneneesal| 2c]]
[[bubmuoteka [IOK
53 [[TIeproasl, TpymbI, HOATPYIIIEI] | https://m.edsoo.ru/00ada5
2c]]
[[Ctpoenue aTomoB. CocTaB aTOMHBIX SIJIEP. [[bubamorexa HOK
54 https://m.edsoo.ru/00ada3
N3otomei]]
42]]
[[CTpoeHue 21eKTPOHHBIX 000JI0YEK aTOMOB [[bubmuoTexa [IOK
55 anemeHToB [lepuonnueckoii cucremsr [, U. https://m.edsoo.ru/00ada6
Menpeneesal]] bc]]
[[XapakTepucTHka XUMUYECKOTO JIEMEHTA IO €T0 [[BuGmmoTteka IIOK
56 noJjioxkeHuio B [lepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada8
MenpeneeBal] 24]]
57 [[3nauenue [leproanueckoro 3akoHa JjIsl pa3BUTHUSA [[bubmuoTexa [IOK



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

Hayku ¥ npaktuku. [[. 1. MeHnneneeB — y4E€HbIN,
MeJaror U rpaxaaHuH ||

https://m.edsoo.ru/00ada9
6e]]

58

[[DneKTpooTpHUIIATETLHOCTh ATOMOB XUMHUYECKHUX
3JIEMEHTOB] |

[[BubmuoTeka [JOK
https://m.edsoo.ru/00adaab

8]

59

[[Monnas xumuyeckas cBs3b||

[[BubmuoTexa [JOK
https://m.edsoo.ru/00adac3

41

60

[[KoBaneHTHas nmosisipHasi XUMUUYECKas CBS3b] |

[[BubmmoTteka LIOK
https://m.edsoo.ru/00adaab

8]

61

[[KoBasieHTHast HEOJSIPHAS XUMHYECKas CBA3b | |

[[bubmuoteka [IOK
https://m.edsoo.ru/00adaab

9l

62

[[Crenenb okucnenus|]

[[BubmmoTteka IIOK
https://m.edsoo.ru/00adae2

8]

63

[[OkucnuTensHO-BOCCTAHOBUTEIBHBIC PEAKIIUH] |

[[bubmuoteka [IOK
https://m.edsoo.ru/00adb0
76]]

64

[[Okucnurenu u BOCCTAHOBUTENH | |

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/00adb0
76]]

65

[[KonTponbhas pabota Ned o reme «CtpoeHue
aToMa. XUMHYECKas CBI3b»]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/00adb4
86]]

66

[[Pe3epBHBII ypok. OO00IIEHNE H CHCTEMATH3AINS
3HaHU] ]

[[BubmuoTexa [JOK
https://m.edsoo.ru/00adb3
3c]]



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
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

[[Pe3epBHBIit ypok. O600IIIEHNE U cHCTEMaTH3aIUs

[[BubmuoTeka [JOK

67 SR— 1 https://m.edsoo.ru/00ad9c
b2]]
. [[BubmuoTexa [JOK
68 [[PCBCE)BHHI/I ypok. O6001eHne 1 cucTeMaTr3aus 1 https://m.edsoo.ru/ff0d61c
3HAHUM] |
6]]
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 8 kiace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIMOHEpHOE 0OIIECTBO
«3marenscTBO «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Xumus. 8 ki1.: KoHTposibHBIE U ipoBepouHble paboThl K yueOHuky O. C. ['abpuensHa «Xumus. 8» /
O. C. T'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u 1p. - M.: [Ipocda, 2010.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/04/08



