


MHWHHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOMN ®EJIEPALIUUA
MunucTepeTBO npocBemienusi 1 Hayku Pecny6imkn [larecran
I'opoackoe ynpasiienue o0pa3oBaHus

MBOY "COLIN6"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
HIMO 3am mo YBP Jupexrop
4 / / /
4] V4 Maw/8
Axme,uoﬁa 3R Nmpanosa JL.O. Mawmenosa U.3.
ITpoTtokon Nel -—-- ITpuxa3zNe4
ot «29» 08 2023 r. ot «29» 08 2023 r. ot «30» 08 2023 r.
PABOYAS ITPOI'PAMMA
(ID 996526)

y4eOHoro npeamera «Xumus. ba3oBblil ypoBeHb»

Jutsi oOygarouuxcs 8 — 9 kinaccoB

Dep6enr 2023r.






NNOACHUTEJIbBHAS 3AIINCKA

[IporpamMMa Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa30BaHUs COCTaBJICHA HA OCHOBE TpeOOBaHUI
K pe3yJabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOI'O 00IIero oOpa3oBaHUS,
npeacraBieHHbIx B DI'OC OO0, a Takxke Ha ocHOBe (eaepaabHOi paboueii mporpaMMbl BOCITUTAHUS U
C y4€TOM KOHIIETIIUH MPENoAaBaHus y4eOHOTO mpeaMeTa « XUMHUs» B 00pa30BaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit @enepanuu.

[IporpamMmma mo xumuu AAa€T OPEACTABICHHE O LENSIX, OOIIel cTpaTerud oOydeHUs, BOCIUTAHUS U
pa3BUTHS O0YYaIOIIUXCS CPEeICTBAMU Y4eOHOTO IMpeaMeTa, yCTaHABIMBAEeT 00s3aTeIbHOE MPEAMETHOE
coJiepaHue, MPeyCMaTPUBAET paCIpe/IelIeHHe ero Mo KiaccaM U CTPYKTYPHPOBAHUE IO pasjiesaM U
TeMaM MpPOrpaMMbl [0 XUMHHU, OMNpPEAEsAeT KOJWYECTBEHHbIE W KAueCTBEHHBIE XapaKTEPUCTHKHU
COJIep’KaHusl, PEKOMEHIyeMYIO IOCJIEJOBATEIbHOCTh M3YyYEHHUS! XHUMHUHU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€U, JIOTUKH Y4eOHOrO IMpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarolmmxcs,
ompeessieT BO3MOXKHOCTU TIPEeAMETa ISl peain3ainuu TpeOOBaHU K pe3ysibTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTebHON TpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs, a TAKKe TPEOOBAHWUU K
pe3ynbTaTaM O0Yy4YeHHs XMMHHM Ha YpOBHE LieJed W3ydeHHUs MpeaMeTa U OCHOBHBIX BUJOB y4eOHO-
MO3HABATENILHOM J1eATEIHbHOCTH 00YYaIOMIerocst 10 OCBOSHUIO yUYEOHOTO COJIep:KaHUS.

3HaHWE XWMHH CIYXXUT OCHOBOM s (OPMUPOBAHHUS MHPOBO33PEHHUS OOYUaIOIIErocs, ero
MPEJICTABICHUA O MaTepHUaIbHOM EIMHCTBE MHUPA, BAXKHYIO POJIb UTPAOT (HOPMUPYEMBIC XHUMHECH
MPEJICTABICHUS O B3aWMOINPEBPAIICHUAX SHEPrUU U OO0 HBOJIOIMH BEIIECTB B MPHUPOJAE, O MYyTIX
pelieHus: TI00anbHBIX MPOOJIEM yCTOMYMBOIO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOW, IHEPTETUUYECKOM,
MUIIEBON U IKOJIOTMYECKON 0€301MacHOCTH, TPOOIIEM 3paBOOXPAHEHHUSI.

H3ydyeHue xumuu:

CIOCOOCTBYET pean3allid BO3MOXXHOCTEH ISl cCaMOpa3BUTHUS U (POPMUPOBAHUS KYIbTYPhl TUYHOCTH,
e€ obmielt u GyHKIIMOHATBHONW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH OOYYarOIINXCsI, HABBIKOB MX
CaMOCTOSTENIbHOW y4eOHOM JESTENHbHOCTH, HKCIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX YMEHHH,
HEOOXOIMMBIX KaK B TOBCEAHEBHOM KM3HU, TaK U B MPOPECCHOHATBHOMN NeATeIbHOCTH;

3HAKOMHUT CO CHENU(UKONH HAydyHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IIsAga Ha
€IMHCTBO TMPHUPOJABI U YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM STanoM B (POPMUPOBAHUU €CTECTBEHHO--
HAay4YHOU TPAMOTHOCTH O0YYarOIIUXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
IpHUpoJie, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa30oBaHUE 00YyJarOIINUXCS.

JlanHple HampaBleHUS B OOYyUYEHHHM XHMHHU OOECIEUMBAIOTCS CHEHM(PHUKON coaepx aHus y4eOHOTO
MpeaMeTa, KOTOPBIA SBISETCS MEeJarorndecKy alalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHUH HA
OTPENICIIEHHOM 3Talle €€ pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIEro 00pa30BaHUs OPUEHTHPOBAH HA OCBOCHHE 00YUYAIOITIMUCS
CHUCTEMBbI TIEPBOHAYATBHBIX MOHATHM XUMHH, OCHOB HEOPTraHUYECKOM XUMHUU U HEKOTOPBIX OTAEIbHBIX
3HAYMMBIX TTOHATHUIN OPraHUYECKON XHUMUHU.

CtpykTypa conepkaHusi MpOorpaMMbI TT0 XUMHUHU c(hopMUpOBaHA HA OCHOBE CHCTEMHOTO TOJX0/a K €&
nzydyeHuto. CozepkaHue CKIAIbIBACTCS U3 CUCTEMbI MOHATUM O XMMUYECKOM DJIEMEHTE M BEIIECTBE U
CUCTEMBI IOHATHUI 0 XUMUYEeCKOU peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BAHBI TIO MIPUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHWN HA OCHOBE TEOPETHUECKUX MPEICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /[[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;



— IpeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIIH BELIECTB B pACTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TOJYUYEHHBIX M OCMBICIECHHBIX
(GakToOB, pa3BUBAIOTCS TIOCIECIOBATEIIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBIMONHSS (PYHKIHH
0O0BSICHEHUS! U TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U
MOJIyYEHUS] U3Y4aeMbIX BEILIECTB.

OcBoeHHE TpPOTpaMMBbl 1O XUMHUH CHOCOOCTBYET (DOPMHPOBAHHIO MPEICTABICHHUS O XUMHUYECKOU
COCTaBJIAIOLIEH HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, HEHHOCTHOIO OTHOLIEHHUS K
HAay4YHOMY 3HAHUIO M METOJAaM IO3HaHHA B Hayke. M3ydueHue XUMUU NPOUCXOJUT C MPUBIICUYEHUEM
3HAaHWH M3 paHee M3YUYEHHBIX yU4eOHBIX MpeaMeToB: «OKpyxarouuid Mup», «buonorus. 5—7 knaccel» u
«Du3zuka. 7 Kiacey.

[Ipu u3ydeHUM XUMHHM MPOUCXOAUT (POPMHPOBAHWE 3HAHMKA OCHOB XMMHUYECKOW HAayKH KakK 00JlacTh
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO M3 KOMIIOHEHTOB
MHUPOBOHM KyJbTYphl. 3agadya y4yeOHOro mIpeaMeTa COCTOMT B (DOPMHPOBAHUHM CHUCTEMBl XUMHUYECKHX
3HAHWA — BaXKHEHIMX (HAKTOB, TMOHSATUH, 3aKOHOB M TEOPETHYCCKHX IIOJIOKEHUH, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapakTepa, sS3blKa HAyKH, B MPHOOIICHWH K HAyIHBIM METOJaM
MO3HAHUS TMpPH U3YYCHHUU BEIIECTB M XHMHUYECKUX peakiui, B (QOPMUPOBAHUU U PA3BUTHH
MO3HABATEJIbHBIX YMEHUN U UX MPUMEHEHUU B y4eOHO-TIO3HABATENIbHON U yueOHO-UCCIIeI0BATENbCKON
JESTSIILHOCTH, OCBOCHUHU TIPABHII OE30ITACHOTO OOPAICHHS ¢ BEIIECTBAMH B TIOBCECTHEBHOM KU3HHU.

[Ipu u3yyeHnn XuMUU Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus BaKHOE 3HAUCHHUE TTPUOOPENH TaKue
LEJIH, KaK:

— (dopMmupoBaHHEe HMHTEJUIEKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K C€amMo0Opa3oOBaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEUICHHH, CHOCOOHON ananTUpOBaThCA K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HamnpaBJIEHHOCTh OOYYEHHUs HAa CHCTEMATHYECKOE MPHUOOIICHHE O00YyJaromuXxcsi K CaMOCTOSTEIbHOM
MO3HABATENILHON 1eATeIbHOCTH, HAYYHBIM METOJIaM MO3HaHUs, POPMHUPYIOIINM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— o0ecrieyeHue yCJIOBUHM, CMOCOOCTBYIOIIMX MPUOOPETEHHIO O00YJArONIMMHUCS OIbITa Pa3HOOOpa3HOU
JeSTeTbHOCTH, TTIO3HAHUSI U CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHIIUN), MMEIOIITNX
YHUBEPCAITHHOE 3HAUCHHE JIJISl PA3TUYHBIX BUOB JIESITEIBHOCTH;

— ¢dopmupoBanue oOmel (YHKIIMOHATHLHOW U €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, B TOM 4YHCIIE
YMEHH OOBSACHATH M OICHHBATHh SBICHUS OKPYXKAIOMIETO MHpA, HCIONb3Yys 3HAaHUS U  OIIbIT,
MOJIYYCHHBIC MPU U3YyYEHUU XUMUH, TPUMEHATh UX MPU PEIICHUU TPOOJIEM B MOBCEAHEBHON KU3HU U
TPYAOBOM AEATEIbHOCTH;

— ¢opMupoBaHrEe Yy 00YYAIOIIUXCS TYMAHUCTUYECKUX OTHOIICHUN, TOHUMAHUS [IEHHOCTH XUMHUYECKUX
3HAHWUN 7151 BEIPAOOTKH DKOJIOTUYECKH I[EIeCO00Pa3HOro MOBEIeHUS B OBITY U TPYJOBOU JIEATEIHHOCTH
B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAIOILIEH TPUPOTHOMN Cpebl;

— pa3BUTHE MOTHBAIMUA K OOYYEHHIO, CITOCOOHOCTEH K CAaMOKOHTPOJIO U CAMOBOCIIUTAHHWIO HA OCHOBE
YCBOGHUSI OOIIEYETTOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TIpoduis u
HAPaBIEHHOCTH JAbHEHIIIETO 00YICHHUS.

OO1ee yKcIo 4yacoB, OTBEACHHBIX IS M3yUEHUS] XMMHHM Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs,
cocraBisieT 170 gacoB: B 8 kimacce — 102 gaco (3 yaca B Heneno), B 9 kiacce — 68 vacoB (2 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Ponp XMMHMM B KM3HM Ye€JIOBEKAa. XMMHS B CHCTeME HayK. Tema M BellecTBa.
®dusnyueckue CBOMCTBA BEIIECTB. ArperatHoe cocTosHHe BemlecTB. [loHsATHEe O MeTojax MO3HAHUS B
xuMud. Yuctele BenecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 31eMEHThl. CUMBOJIBI XUMUYECKHUX 31€MEHTOB. [IpocThie U Cll0kKHBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas (popmyna. BaleHTHOCTP aTOMOB XMMHYECKMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BenlecTB. OTHOcuTenbHas aroMHas Macca. OTHOCHTENbHAs MOJIEKYJspHas Mmacca. MaccoBas 10
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemiectBa. Monb. MonsipHas macca. B3aumocBsi3b  KOJIMYECTBA, MacChl W 4uCia
CTPYKTYPHBIX €IMHUII BeecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAHMHEHUI.

®u3nyeckue U XUMUYECKUE ABJICHUS. XUMUYECKasl peaklus U € MPU3HaKU. 3aKOH COXPAaHEHUS! MacChl
BelIeCTB. XUMUYeCcKue ypaBHeHUs. Kimaccudukanus XUMUYECKUX peakiuil (COeTMHEHUS, Pa3I0KEeHNUs,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOW TMOCYIOH, MpaBUiIaMHu pabOTHl B JIAOOPATOPUHU U MpHEMaMH OOpaIICHHUS C
nabopaTopHbIM  000pYJOBaHMEM, H3y4eHHE U onucaHue (U3UYECKUX CBOICTB  00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOMrofeHue (u3nuecKux (IJIaBICHHE BOCKA, TasHUE JIbJa, PacTHUpaHUE
caxapa B CTyIKEe, KUIIEHME U KOHJIEHCAIMsl BOJbl) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKATHBAHHE
MEIHOMN MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBIEHUN, HAOJI0JEHUE U ONMCAHUE IPU3HAKOB
NPOTEKaHUs XUMUYECKUX peakiii (pa3ioxkeHne caxapa, B3auMOAeHCTBIE CEPHOM KMCIOTHI € XJIOPUIOM
Oapust, paznoxxenue runpokcuaa meau (II) mpu HarpeBanuu, B3auMoeHCTBUE JKelle3a C paCTBOPOM COJIU
meau (II), u3yueHume cnocoOOB pas3feneHuss CMeceil: ¢ IOMOIIBI0 MarHuTa, (QUIbTPOBAHUE,
BbIMIapUBaHUE, TUCTHILIALMS, XpoMaTtorpadus, MpoBeIeHUE OUNCTKH MTOBAPEHHON COJIM, HAOIIOACHNUE U
ONMCAaHUE PE3yNIbTATOB MPOBEIEHUS OIBITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MaccChl, CO3JaHHE
MoJienielt MoJIeKy (IapOCTEP KHEBBIX ).

Baskneimue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmechk razos. CocrtaB Bo3ayxa. Kucrmopon — sinemMeHT W mpoctoe BemecTBo. HaxoxaeHue
KHCIIOpOJla B mpupojae, ¢GU3MYECKHEe M XUMHUYECKHE CBOMCTBAa (peakuuu TopeHusi). OKCHIBI.
[Tpumenenne kucnopoaa. CrocoObl MOSyYyeHHs] KHCIOpoJa B JAOOpaTOPUM M IMPOMBILIUIEHHOCTH.
Kpyrosopot kuciopoza B mpupoje. O30H — aJutoTpoIiHasi MOAM(UKALIUS KUCIOPOIa.

TemoBoil 3P PexT XMMHUUECKON peakIi, TEPMOXUMUUYECKHE YpaBHEHUS, 3K30- U SHAOTEPMHUUYECKHE
peakuuu. TomnMBO: yroib W MeTaH. 3arpsi3HEHUE BO3JyXa, YCHJIEHHE MapHUKOBOro 3¢dekxra,
pa3pylIeHHE 030HOBOI'O CJIOSI.

Bomopon — smemeHT M mpocroe BemecTBo. HaxokaeHwe BoAopoaa B Hpupoje, (uznyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTst u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoiicTBa Boabl. Boma kak pactBoputenb. PactBopsl. HacelllieHHBIE M HEHACHIIICHHBIE
pacTtBOpbl. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBas 1101 BEIECTBA B pacTBOpE. XHWMHUYECKUE
cBorcTBa BoAbl. OcHOBaHMs. Poib pacTBOpPOB B NpHpPOJE M B JKU3HU 4YenoBeKa. KpyroBopor BOJIbI B
npupojie. 3arpsa3HeHe NPUPOAHbIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.



Knaccudukanust Heopranmdeckux coequnenuid. Oxcunpbl. Knaccudukamus oKCHI0B: coIe00pa3yrolme
(ocHOBHBIE, KHCIIOTHBIE, aM(pOTepHbIC) U HecodeoOpasyomue. Homenknarypa okcunoB. @usnueckue u
XUMHUUYECKHE CBOICTBA OKCUIOB. [lonydueHne okcuaos.

OcnoBanus. Knaccudukanuss ocHoBaHuWil: MIENOYM W HepacTBOpUMbIe OcHoBaHus. HomeHknaTtypa
OCHOBaHUH. ®U3NUYECKHE U XUMUYECKHUE CBOKMCTBA OCHOBaHUM. [lonyyeHne ocHOBaHMiA.

Kucnorel. Knaccugpukamus xucnor. Homenknarypa kuciaor. dusnyeckne M XUMHYECKHE CBOMCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyueHue Kucior.

Conu. Homenkiarypa coseit. @u3nueckue U XUuMU4ecKkre cBorcTBa cosieid. [lomydyenue comnen.
['eneTnueckas CBA3b MEXY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpeAeNiCHHE COACp)KaHUS KHCIopoJa B  BO3IyXe, INOJy4YeHHE, CoOUpaHue,
pacro3HaBaHHUE U U3YUYEHHE CBOMCTB KUCIOPOa, HAOIIOACHHE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM
U YCIIOBUSI BOSHUKHOBEHHUS M MIPEKpalleHus TOpeHus (1moxapa), 03HaKoMIIeHHe ¢ 00pa3iaMu OKCUAOB U
ONMCAaHWE MX CBOWCTB, MOJYy4YeHHUE, COOMpaHME, pPaclO3HABaHWE M HU3YYEHUE CBOWCTB BOJAOPOAA
(ropenue), B3aumojeicTBue Boxopoaa c¢ okcugom wmeau (1)  (Bo3MOXHO HcHoOnb30BaHME
BUJICOMATEpHaNoB), HaOMOeHue OO0pa3loB BEHIECTB KOIWYECTBOM | MOJb, HCCIIEJOBaHHE
OCOOCHHOCTEI pacTBOpPEHUSI BEIIECTB C PA3NIMYHON pPAaCTBOPUMOCTHIO, NMPUTOTOBIIEHHUE PACTBOPOB C
OonpeAcNEHHON MacCOBOM JOJIEM PAacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHME BOAbI C MeETaJlaMu
(HaTpueM U KajblMeM) (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUAIOB), MCCIEI0BaHUE O0pa3IoB
HEOPraHMYECKUX BELIECTB PA3IMYHBIX KIJIACCOB, HAOIIOJIEHUE W3MEHEHHUS OKPACKU HHIUKATOPOB B
pacTBopax KHCJIOT M Lieloued, u3ydeHue B3ammojeiictBus okcuga menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KMCIOT C METaUlaM{, PeaKkUMi HEeHUTpaiu3aluu, MOJy4eHHE HEpacTBOPHUMBIX OCHOBAaHUH,
BBITECHEHUE OJIHOTO METajlla IPYIMM U3 pacTBOpPA COJIM, PEIICHHUE dKCIIEPUMEHTANIBHBIX 33/1a4 110 TEME
«BakHelmme K1accbl HEOPraHUYECKUX COEINHEHUI.

Hepuoauyeckuii 3akoH u Ilepuoagnyeckass cucrema xumudeckux aemMenToB JI. U. MenaeseeBa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUH

[lepBble MOMBITKH KJIACCU(PUKALNNA XUMHUYECKUX 3JeMEHTOB. [ToHATHE O TpyIax CXOIHBIX AJIEMEHTOB
(esoyHbIe M IIEJIOYHO3EMEIbHBIE METAlJIbl, TaJlOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE
00pa3ytoT aM(poTepHbIE OKCUBI M THAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmogmueckas cucrema xmmudeckux dnemeHToB J[. M. MeHnneneesa.
Kopotkonepuoanas u anmunHonepuoHas ¢Gopmsl [leproanueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB /[
N. Menpeneesa. Ilepuoas! u rpynnel. @U3NYECKUil CMBICI OPSJIKOBOTO HOMEpPA, HOMEPOB NEPHOJA U
TPYIIIBI 2JIEMEHTA.

Ctpoenue aromoB. CoctaB aToMHbIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK
atroMoB mnepBbIX 20 xumuueckux diaeMeHToB Ilepmommueckoit cucremsl [[. WM. Mengeneesa.
XapakTepuCTUKa XUMHMUYECKOIO 3JIEMEHTa IO ero mnosoxeHuto B Ilepumommueckoin cucreme JI. M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XHMMHUYECKHUX D3JEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyIIaM U Meproam.

3nauenue Ilepuognueckoro 3akoHa u [lepruoauueckoi cUCTEMBI XUMUYECKUX 3JIEMEHTOB AJIs PA3BUTHS
Hayku U npaktuku. [. . MenzeneeB — y4€HbIN U IpaKJaHUH.

Xumudeckasi cBsi3b. KoBajeHTHast (TOJISIpHAss M HEMOJISIPHAS) CBSI3b.  DJIEKTPOOTPHUIATEIHHOCTH
XUMHUUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp okucieHus. OKUCIUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. Ilpomecchl oOkuciaeHuss |
BOCCTaHOBJIEHMsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:



u3ydeHre oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOACHCTBUE THAPOKCHIA LHMHKA C
pacTBOpaMu KHUCJIOT U ILIEJIOYEH, MPOBEIEHUE OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKluil (TOpEHUE, pEaKuy pa3IoKEHUs, COSIUHEHUS).

Meoswcnpeomemmnuwie ceasu

Peanuzanus MeXIpeIMETHBIX CBsi3ed NpU M3Y4EHHH XMMUM B 8 KJacce OCYIIECTBIIAETCS 4Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHbIX IOHATHH, TaK M TOHATHH, SBIISIOIINUXCS
CUCTEMHBIMU JIJISl OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIMKIIA.

OO011re ecTecTBEHHO--HAyYHbIe MOHATHUSA: Hay4HbIM (pakT, rumoresa, Teopus, 3aKOH, aHAJIU3, CHUHTE3,
KJaccu(uKanus, NepuoAnYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, NU3MEPEHUE, MOJIEINb,
SIBIICHHUE.

®usuka: marepus, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIWJ, H30TOIbl, PaJuOaKTUBHOCTD,
MOJIEKYJa, 3JEKTPUYECKUH 3apsj, BELIECTBO, Telo, 00BEM, arperaTHOe COCTOSHHUE BEIeCTBa, a3,
¢du3nuecKre BeIUYHHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, TUIaHEThI, 3BE3/1b1, COHLIE.

buomnorus: ¢doTocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBIE TTOPOABI, TOJE3HBIE UCKOTIAeMble, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmomguueckas cucrema xummuueckux oaemeHToB JI. WM. Menaeneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB XMMMYECKHX 3JIEMEHTOB NEPBBIX TPEX
IEpUOJIOB, Kajus, KajblMg M MX COCJUHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM »HIIEMEHTOB B
[Iepnoanueckoii cucTeMe U CTPOCHUEM X ATOMOB.

CrtpoeHue BellecTBa: BHUJbl XUMHUYECKOW CBSI3U. THUNBI KPUCTANIMYECKUX PEIIETOK, 3aBHUCHUMOCTb
CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUJJA XUMUYECKOU CBSI3H.

Knaccugukanuss M HOMEHKJIAaTypa HEOPraHMYECKUX BeLIeCTB. XHMMHUYECKHE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K  Pa3M4YHbBIM  KjJaccaM HEOPraHWYEeCKUX COEIMHEHUH, TeHEeTUYecKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHYeCKUX peakluid 0 pa3JInYHbIM MpU3HAKaM (IO YUCIY U COCTAaBY YYacCTBYIOLIUX
B PEaKIMM BELIECTB, MO TeIIoBOMY 3((}eKTy, MO HM3MEHEHHIO CTENEHEeH OKMCICHHS XHUMMUYECKHX
3JIEMEHTOB, MO OOPAaTHMOCTH, IO YYaCTUIO KaTajau3aropa). DK30- M DHJIOTEPMUYECKHE pPEaKIHH,
TEPMOXUMHYECKHUE YPABHEHUSI.

[TonsiTne o cxopoctu xumuueckoil peakuuu. IloHsTHe 00 0OpaTHMBIX M HEOOPATUMBIX XUMHUYECKHX
peakuusax. [IoHATHE O TOMOTE€HHBIX M TeTeporeHHbIX peakuusax. [lonarue o karamuze. Ilonstue o
XUMHYECKOM paBHOBecuHU. DakToOpbl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOW PEAKIUH U IOJOKEHUE
XUMHUYECKOT'O PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuumy, AIEKTPOHHBIN OamaHc OKHUCIIUTENNBHO-
BOCCTAaHOBUTENBHON peakiuu. COoCTaBlIeHNE ypaBHEHUN OKHUCIINUTEIbHO--BOCCTAHOBUTENIBHBIX pEaKLUi
C MCIIOJIb30BaHUEM METO/1a HJIEKTPOHHOI 0 OanaHca.

Teoprs 3JIEKTPOIUTUYECKON ITUCCOIMALMU. OJEKTPOJIUTHl W HEIIEKTPOJNUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M JUCCOLMALMYU BELIECTB C PAa3JIMYHBIMU BUAAMH XUMHUUYECKOM CBA3H. CTENEHb TUCCOLMALINN.
CunbHbIe U cllabble 3JIEKTPOITUTHI.

Peakuuu nonHoro oOMeHa. YcaoBHs NMPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJIHbIE U COKpAlIEHHbIE
HMOHHbIE ypaBHeHHUs peakiuil. CBoilcTBa KHCJIOT, OCHOBaHUIl M cOJieil B CBeTe NpEeACTaBICHUN 00
INEKTPONIMTUYECKON qucconnanuu. KauecTBeHHble peakiuy Ha HOHBI. [loHATHE O rUApOIN3E coe.
Xumuueckuii IKCnepumenm:



O03HAKOMJICHHE C MOJEISIMHU KPUCTAUNIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAJIOB U
HeMeTaJIoB (rpaduTa M anMasa), CIOKHBIX BEUIECTB (XJIOpUAA HATPHSA), UCCIEIOBAaHHE 3aBUCHMOCTHU
CKOPOCTM  XMMHYECKOM peakuud OT BO3JCHCTBHS  pa3iWYHBIX  (PAKTOPOB, HCCIIEIOBaHHE
3MEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, Mpollecca AUCCOLMAIMMU KHUCIOT, IIeno4Ye u coiei
(BO3MOXHO HCIIOJIb30BaHHE BHUAECO MaTEpUajoOB), MPOBEICHUE OIBITOB, WUIIOCTPUPYIOUIUX MPU3HAKH
NPOTEKAHUs PEeaKIuii HOHHOTrO oOMeHa (oOpa3oBaHHME OCaliKa, BBIACICHUE raza, oOpa3oBaHHE BObI),
OMBITOB, WJUTFHOCTPUPYIOLIUX MTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUii (TOpEHUE, PeaKIII
pa3ioXKeHUs, COCIMHEHUs), PACIO3HABAHME HEOPTaHMYECKHUX BEIECTB C IOMOIIBI0 KayeCTBEHHBIX
peaxkiuil Ha HOHBI, peICHHE SKCIIEPUMEHTAIBHBIX 3a7ay.

Hemeranibl 1 MX coeIUHEHUS

OOmast xapakTtepucTuka ragoreHoB. (OCOOEHHOCTH CTpPOEHHsSI AaTOMOB, XapaKTepHbIE CTEHNEHH
okucienusa. CTpoeHue U GuU3NUECKrUe CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHE CBOMCTBA
Ha TmpuMepe XJopa (B3aUMOJEHCTBUE C MeTalUlaMH, HEMeTajulaMu, Inejaodamu). XIJIOpOBOAOPO/I.
ConsiHast KUCJIOTa, XMMHUYECKUE CBOMCTBA, OJIyYeHHE, PUMEHEHHE. [{eficTBUE XJT0pa U XJIOPOBOIOpOIa
Ha OpraHu3M uesioBeka. BaxxHeilne Xmopuasl U X HaX0XK/IEHUE B IPUPO/IE.

OO6mas xapaktepuctuka 3meMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE
crenienn okucieHus. CtpoeHue U (PU3MUYECKHE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpHI.
AToTponHBIe MOJM(HKAIIMN KUCIOpPOoJa W cepbl. XHWMHUYECKHe CBOHCTBa cepbl. CepoBomopor,
CTpoeHue, (pu3MuecKue M XHUMHYECKHE CBOMcTBAa. OKCHIBI Cepbl KaK MNpPEJCTaBUTENN KHCIOTHBIX
okcuioB. CepHas KucioTa, GU3MUECKUe U XUMUYECKUE CBOMCTBa (0OIIHe Kak MpeacTaBUTelNs Kiacca
KUCTIOT U crenuduyeckue). XUMUYECKUE pPEeakiMH, JIeKallle B OCHOBE MPOMBINIJICHHOTO CIocoda
MOJIYYCHHUS] CepHOM KHUCHOTHI. [IpumeHenue cepHoil kuciaoTbl. ConM CEpHOM KHUCIIOTHI, KaUeCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxaeHue cepbl U e€ COSAMHCHHUI B IPUPOJIe. XUMHUYECKOE 3arps3HCHHE
OKpY’Karolled cpelbl COeNMHEHUSIMU Cepbl (KHCIOTHBIE JOXAM, 3arps3HEHHE BO3/yXa M BOJIOEMOB),
CHOCOOBI €ro NMpel0TBpalleHus.

OO6mas xapaktepucTtuka 3JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIC
CTENEHU OKUCICHUsS. A30T, PACIpOCTpaHEHHE B MPUPOAE, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
KpyroBopot azora B mpupoae. AMMHUak, ero (pu3nueckue U XUMHUYECKHE CBOWCTBA, MOJy4YCHHE H
npuMmenenrue. Conm aMMOHUS, UX (PU3MYECKHWE W XMMHUYECKHUEe CBOWCTBa, MpuMeHeHune. KadecTBeHHas
peakuus Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ mojiyueHue, Gu3nueckue U XMMHYECKHe CBOWCTBA
(oOmme Kak MpeacTaBUTENST Kiacca KUCIOT W crnernuduyeckue). Vcmonp3oBaHuEe HUTPATOB W COJIEH
aMMOHHSI B KadeCTBE MHHEPAIbHBIX YAOOpeHUH. XUMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEeH Cpellbl
COCTMHEHUSIMU a30Ta (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO31yXa, MOYBBI U BoAo&MOB). dDocdop,
ajutoTpornHbie Mogupukanuu Gocdopa, dusndeckne u xumudeckue cpoiictBa. Okcun docdopa (V) u
dbocdopnas kucioTa, GU3NIECKNEe U XUMHYECKUE CBOMCTBA, moiydeHue. Mcnons3oBanue (ocdaros B
KauyeCcTBE MHUHEPAIbHBIX yI00pEHUI.

OO6mas xapaktepuctuka 3meMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
CTENEHH OKHCIEHHUS. YTJepoJ, aUIOTPONHblE MOAu(UKAIMKU, paclpoCTpaHEHHE B MPUPOJIE,
buznyeckne M XuMHUYecKue cBoicTBa. Ancop6uus. Kpyrosopor yriepoma B mpupone. Okcuisl
yriaepojaa, ux (U3NYECKUe M XUMUYECKHE CBOWCTBA, JICWCTBHE HA >KUBBIC OPTaHU3MBI, MOJIyUYEeHUE U
IpUMEeHEeHHe. DKOJIOTHYecKre Ipo0IeMbl, CBI3aHHbIe ¢ OKcHIoM yrieposa (IV), runoresa riaobansHOTO
NOTEIJICHUs] KJIMMaTa, MapHUKOBBIM 3¢¢ekr. YrompHas KUcIOTa M €€ coilu, UX (usnueckue Hu
XUMHYECKHE CBOMCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, METUIIUHE, POMBIIIIEHHOCTH U CETLCKOM XO03SHCTBE.
[TepBoHauyabHBIE TTOHIATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COCIMHEHUsSX yriepoja (MeTaH, JTaH,
STWJICH, alleTUJICH, 3TAHOJ, TJIMIEpPUH, YKCyCcHas Kuciota). [IpuponHble MCTOYHUKU YIIIEBOAOPOJIOB



(yronmb, mpuUpOAHBIA Ta3, HEPTH), MPOAYKTHl HX TmepepadoTku (OCH3WH), WX pOIb B OBITY U
MPOMBINUICHHOCTH. [ToHSATHE 0 OMONIOTMYeCKH Ba)KHBIX BEIIECTBAX: )KHpaX, OelKax, yriieBogax — U HX
pOJIM B JKU3HU YesioBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.
Kpewmuuii, ero ¢pusznyueckue 1 XuMHUYECKHE CBOMCTBA, oJyuyeHue u npuMenenne. CoeJMHeHNUs KPEeMHUS
B npupoae. O6mue npenacrapieHus o0 okcuae kpemuus (IV) n kpemuueBoit kucnore. CHIMKATBI, WX
UCIIOJIb30BaHKWE B OBITY, B IMPOMBINIJICHHOCTH. BakHellne CTpouTelnbHbIE MaTepHalIbl: KepamMuKa,
CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [IpoGieMbl 06e30macHOr0 WCIOIB30BAHUS CTPOHUTEIHHBIX
MaTepHaJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI, MPOBEICHNE KAUeCTBEHHBIX
peakuuMii Ha XJIOPHI-MOHBI ¥ HAOJIOJCHWE TPU3HAKOB HUX TMPOTECKAHMS, OIMbBITHL, OTPAKAIOIINE
¢usznyeckue M XMMHUYECKHE CBOMCTBA TaJIOTEHOB M HX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), 03HAKOMJIEHHE ¢ 00pa3liaMu XJIOpUIO0B (TaJIOTeHUI0B), O3HAKOMIIEHHE C 00pa3iaMu
cepbl U €€ COEAUHEHMSIMH (BO3MOXKHO HCIOJb30BAaHUE BUJEOMATEpPHANIOB), HAOIIOJAEHHE Ipolecca
oOyrauBaHUs caxapa IMoJ JEeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTbHI, U3yYEHHE XUMUYECKUX
CBOICTB pPa30aBIIEHHON CEpHON KHUCIOTHI, NMPOBEIACHHE KAa4eCTBEHHON peakiuu Ha cylb(ar-uoH u
HaOII0/IeHUE MpU3HaKa e€ MPOTeKaHusl, O3HAKOMJIEHHE ¢ (PU3MUYEeCKUMHU CBOMCTBaMH a3oTa, hocdopa u
WX COCAMHCHHI (BO3MOXXKHO HCIIOJIb30BAHWE BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX B (ocHOpHBIX
ynoOpeHuli, MHojaydeHue, coOMpaHue, pacrno3HaBaHUE M M3YyYEHUE CBOWCTB aMMHAKa, IPOBEJICHUE
KaYeCTBEHHBIX pEaKlIUid Ha MOH aMMOHMS U (ocdaT-MOH U H3yUeHUE MPU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHHE
BUCOMATEPHAJIOB), M3YYEHHE MOJIENEeH KPUCTAIUIMYECKMX PEemI€TOK anmasa, rpadura, ¢ymiepena,
O03HAKOMJICHHE C TIPOLIECCOM aACOpOIMM PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM W
YCTPOMCTBOM MPOTHBOTA3a, MOIYYeHHE, COOMpaHue, paclio3HaBaHUE U M3yYeHUE CBOMCTB YTIIEKHCIIOTO
ra3a, MpoBe/IeHNE Ka4eCTBEHHBIX PeaKIuil Ha KapOOHAT U CHIIMKAT-WUOHBI M HU3y4YCHHE MPHU3HAKOB HMX
MpPOTEKaHUs, O3HAKOMJIEHHE C  MPOAYKIMEH  CWIMKATHOM  TPOMBIIUICHHOCTH,  PEIICHHE
SKCTIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxxHele HeMeTauTbl B X COSAMHEHUS Y.

MeTta/ibl M UX COCAUHEHUS

OO0mass xapakTepuCTHKa XUMHYECKHX OJJIEMEHTOB — METajUIOB Ha OCHOBAHUM HUX TOJNOKEHHUS B
[Tepuoanueckoii cucteme xumuueckux snemMeHToB [[. . MenneneeBa u ctpoenus atomoB. CTpoeHue
MeTauIoB. MeTalmndyecKkas CBs3b U METALTHYECKAss KPUCTAJUIMUECKash PErETKa. DIEKTPOXUMUYECKUM
psaa HampsokeHui MertaiioB. Du3MYecKMe W XUMHYECKHE CBoicTBa MeTauioB. OOImme crocoObl
nonyuyeHus: MetaysoB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UHU.
Cnnagsl (CTalb, YYT'yH, TIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U MPOMBIIUIEHHOCTH.
[[lenounbie Mertamnbl: monoxxkeHue B Ilepromnueckoll cucreme xumuyeckux siemeHtoB . .
MeHieneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHue B npupoje. Gusnyeckue 1 XuMUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kamus). OKCHIIBI U THAPOKCUIBI HATpUA U Kanus. [[puMeHeHune meIoYHbIX METAIJIOB
7 UX COCTUHEHUMN.

[[lenoyHo3emMenbHBIE METAUIBI MAarHUM M KaJlblMW: ToNokeHue B Ilepuoandeckod cucreme
xumuyeckux oanemeHtoB JI. M. MeHnneneeBa, CcTpoeHHE UX AaTOMOB, HaXOXIEHUE B MPHUPOJE.
Ou3nYecKue U XUMHYECKHE CBOMCTBA MarHus W Kajiblusl. BaxHeine coennHeHus Kalblus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUSI.

Amomuauit: monoxenue B Ilepuoamdeckoit cucrteme xummueckux anementoB JI. M. Menneneera,
CTPOCHHE aroMa, HaxoxAeHue B mnpupoae. DPu3MUecKMe M XHUMHUYECKHE CBOMCTBA aIFOMUHUSL.
AmMoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHIA AITFOMIHHSL.



Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuueckux 3nemeHToB [{. . Menpaeneesa, ctpoeHune
aToMa, HaxOXJIeHUe B Ipupoae. Pu3nuecKkue 1 XUMHUECKUE CBOMCTBA kenne3a. OKCUIbI, TUAPOKCHIIBI U
counu xkenesa (I1) u sxenesa (I1I), ux cocras, cBOMCTBa U MOTyUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3naMu METaUIOB U CIUIaBOB, HUX (U3UYECKUMHU CBOMCTBAMH, H3Yy4YCHHE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIIOJIB30BAaHME BHICOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS OKCHJA KaJblMi M HATPHUsS C BOAOH (BO3MOXHO HCIOJH30BAaHHE BUICOMATEPUATIOB),
UCCIIEJOBAHUE CBOWCTB KECTKOM BOJIBI, Mpollecca TOpPEHHs jKele3a B KUCIOpoJe (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUSI KAUeCTBEHHBIX PEaKIUil HA MOHBI: MarHus,
KaJIbLIMS, QJIFOMUHUSA, LUHKa, Xxkene3a (11) u xenesa (I11), meau (II), HabGnroneHue u onucaHue MpoIeccoB
OKpalllMBaHUSl IJJAMEHM WOHAMH HATPUA, Kalus U  KaiblUus (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAJIOB), HCCIeI0BaHUE aM(pOTEPHBIX CBOMCTB TMIPOKCH/IA ATFOMUHUS U THIPOKCHIA IIMHKA,
pelleHne SKCIEPUMEHTATbHBIX 3a/1a4 10 TeMe «BakHeiIe MeTaibl U UX COSAMHEHUS.

XuMus M OKpyKamoLas cpeaa

BemectBa u marepuansl B OBCEAHEBHOM JKU3HU UEJIOBEKa. be3omacHoe MCMONIb30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas mOMOIIb PH XUMUYECKUX 05KOT'aX M OTPABICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYKarolled cpenpl (MpenenbHas IOMyCTUMas KOHIIGHTpAIUsl BEIIECTB,
nanee — [1/1K). Poab XxuMuu B pelieHUH 3KOJI0TMYECKUX IpooIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).
Mesxicnpeomemmuoie ceasu

Peanu3anuss MEXIpeIMETHBIX CBA3€d MpPH H3yYeHHH XUMHH B 9 Kiacce OCYIIECTBISIETCS Yepes
UCTIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHHA, TaK W TMOHITHH, SBISIOIIUXCS
CHCTEMHBIMH ISl OT/IENIbHBIX MPEJMETOB €CTECTBEHHO--HAYUYHOTO IIUKIIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE MOHATHSA: HAaydyHBIH (PAaKT, TUIOTE3a, 3aKOH, TEOPUs, aHAJINU3, CHUHTE3,
KJaccu(uKanus, MepuoJANIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJCIMPOBAHIE, U3MEPEHUE, MOJIEINb,
SIBJICHHE, TTAPHUKOBBIN A (EKT, TEXHOIOTHS, MATEPUAIIBI.

®uzuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, H30TOMbI, PaJHOaKTHBHOCTb,
MOJIEKYyJa, JJIEKTPUUYECKUH 3apsia, NPOBOJHMKH, MOJIYHPOBOJHHUKH, IUIJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBa, Tra3, pacTBOP, pPAaCTBOPHMOCTb,
KpUCTa/NTNYeCKas peméTKa, CIUIaBbl, (U3WYECKHE BEIWYMHBI, CIUHHIBI HM3MEPEHHS, KOCMHUYECKOEe
IPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, CONHIIE.

Buonorus: ¢porocunres, apixanue, Ouochepa, IKOCUCTEMA, MUHEPAJIbHBIE Y100pPEHUS, MUKPOIJIEMEHTHI,
MaKpOdJIEMEHTHI, TUTATEIbHBIC BEIISCTRA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpANbl, TOPHBIE MOPOAbI, MOJIE3HBIE HCKOMAeMble, TOIUIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yabTaThl OCBOCHHS IPOrPaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHMsl JOCTUTAIOTCS B XOJI€
o0y4eHHsT XMMHUU B E€IUHCTBE Y4YEOHOH M BOCIHUTATEIBHOW JEATEIIFHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUICKUMHU COLIMOKYJIBTYPHBIMM M JITyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH,
OPUHATBIMH B OOIIECTBE MpaBUJIaMH U HOPMaMU TIOBEJCHHS U CIIOCOOCTBYIOT Mpoleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUATN3AIUN 00YYaIOIINXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATBHCS CHCTEMOMU
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMM U pacIIMPEHUE OIbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM UHCIIE
B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLICHHSI K OTE€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY M HAaydyHOMY HacleJulo,
NOHMMAaHHS 3HAYCHUS XUMHUYECKOW HAyKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBAa, COCOOHOCTH BIIAAEThH
JIOCTOBEPHON HH(pOpMAIME O MEepPeIOBbIX AOCTHUKEHHUSIX M OTKPBITUSX MHUPOBOW M OTEUYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HaYUHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00ILECTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJICTAaBICHNUS] O COLMAJIBHBIX HOpMax M IpaBWIAX MEKIMYHOCTHBIX OTHOIIEHMH B KOJIJIEKTHUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  OOILIEGCTBEHHO TMOJE3HOW, YyueOHO-UCCIIeOBATENbCKOMH,
TBOPYECKOHN M IPYrHX BUIAX JEATEIBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HONW COBMECTHOM JeATeIbHOCTU
IpU BBIIOJHEHUH YYEOHBIX, I103HABATENIbHBIX 3a/1a4, BBIIOJHEHUM XUMHYECKHX JKCIEPHMEHTOB,
CO3aHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B IPOLIECCE ITOU
y4eOHOIl NesTeIbHOCTH, TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJEHME M IOCTYNKH CBOMX TOBapHILEH ¢
MO3UIMY HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS IMOCIEACTBUN TOCTYIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE U XHMHUYECKOM peakluu, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISAIOIINE OCHOBY JJIsl TIOHUMAaHMSI CYIIHOCTH HAayYHOU
KapTUHBl MHpa, MpEACTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX
YeJI0BEKA C IIPUPOIHON CPENOH, O POJIM XMMHH B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MO03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHbIEC HA MIOJyYE€HUE HOBBIX 3HAaHUM 10 XMMHUHU, HEOOXOAUMBIE IS
0oOBsicHEHUs] HAOJMI0JaeMbIX MPOIECCOB U SBJICHUM, I0O3HABaTENbHOM, HWHPOPMAIMOHHON H
YUTATENIbCKOM KyJIbTYPHI, B TOM 4YHCJE€ HaBBIKOB CAMOCTOSTENbHOW pabOThl C y4eOHBIMU TEKCTaMH,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPeJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHA;
UHTEpeC K OOy4YeHHI0 U T[O03HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U  CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOEKTHOW M HCCIEIOBATEIHCKON JESITEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIeM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHME IEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOUIEHHMS K CBOEMY 3I0pPOBbIO, YCTAHOBKH Ha
3/10pOBBI 00pa3 >KW3HM, OCO3HAHHE MOCIEACTBHM M HENPHUSITHE BPEAHBIX MPUBBIUEK (YIOTpeOIeHHs
QJIKOTOJIsl, HAPKOTHUKOB, KYpPEHHUs), HEOOXOIUMOCTH COONIOJEHHUS MpaBUi O€30MacHOCTH MpHU
0OpalIeHn! ¢ XUMUYECKUMH BEIIECTBAMH B OBITY U PEANbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUYECKOMY H3Y4YeHHMIO Ipodeccuil U TpyAa pa3IudyHOro poja, YBaKEHUE K TPYyLy H
pe3ysbTataM TPYJAOBOW JEATENbHOCTH, B TOM YMCIE HAa OCHOBE NMPUMEHEHUS NMPEAMETHBIX 3HAHUM IO
XUMHH, OCO3HAHHBIA BBIOOP WHAMBHIYalTbHOH TPAEKTOPUHU TPOJODKEHUS 00pa3oBaHUsA C Yy4ETOM



JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEH,
YCIIEIIHOM TMPO(EeCCHOHANBHON NESTENbHOCTH M Pa3BUTHSA HEOOXOAMMBIX YMEHHH, T'OTOBHOCTb
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) 9K0JIOrMY€eCKOr0 BOCIUTAHUS

9KOJIOTHYECKU 1erecoo0pa3Hoe OTHOUICHHE K MPHUPOJAE KaK MCTOYHMKY XU3HU Ha 3emiie, OCHOBE eé
CYIIECTBOBaHMS, MOHMMAaHUE LEHHOCTH 3JI0POBOr0 M Oe3omacHOro oOpas3a KM3HHM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DM3MYECKOMY M TICUXHYECKOMY 3[0POBBIO, OCO3HAHHE IICHHOCTU
coOnrofieHusl MpaBuUil OE30MacHOr0 MOBENEHUS Ipu paboTe C BEIIeCTBAMU, a TAKXKE B CUTYalUAX,
YIPOXKAKOUIUX 3J0POBBIO U KU3HU JIFOACH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, TOIydaeMble MTPH U3YUYSCHUH XUMUH, ISl PELICHUs 3a/1a4, CBSI3aHHBIX
C OKpYXKarolllel NPUPOJHOW CpPElOM, JUIsl NMOBBIIEHUS YPOBHS 3KOJOTMYECKON KYJIbTYpPbl, OCO3HAHUSA
[J100abHOTO XapaKTepa SKOJIOMUECKUX MPoOJieM U MyTel UX pelieHHs] MOCPEACTBOM METOJ0B XUMHUH,
3KOJIOTUYECKOI'0 MBIILIECHUS, YMEHHUSI PYKOBOACTBOBAThCSA UM B I103HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIbHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampenMeTHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYMMbIE A7 (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIE MOHATHUS (3aKOH, TEOPHs, IPUHIINIL, TUIIOTE3a, (DaKT, CHCTeMa, MPOIIeCcC, IKCIEPUMEHT U
Jpyroe.), KOTOphIe HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX INpEAMETax W MO3BOJSAIOT Ha
OCHOBE 3HaHUH M3 3TUX NPEAMETOB (POPMUPOBATH MPEICTABIECHUE O IEJTOCTHON HAYYHOU KapTHHE MHpAa,
U YHHUBepcaibHbIe YueOHbIEC 1eHCTBUS (IT03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISATUBHBIC), KOTOPHIE
obOecrieunBarOT (POPMUPOBAHNE TOTOBHOCTH K CaMOCTOSITENIbHOMY IUTAHUPOBAHHUIO M OCYILIECTBICHUIO
y4eOHOU NEeSATENbHOCTH.

ITo3naBaTe/1bHbIE YHMBepPCcaJbHbIe Y4eOHbIe AelicTBUSA

ba3zoBble Jlornyeckue 1eMcTBUA:

YMEHUSI UCIOJb30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHUS MPU OCBOEHUU 3HAHUM: PACKPBIBATH CMBICI
XUMUYECKUX TIOHATUH (BBIIEIATh WX XapaKTepHBIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU
MOHSITUSIMU), HUCIOJIb30BaTh TOHATHS IS OOBSICHEHUS OTAEIbHBIX (PAKTOB W SIBJIICHUU, BBHIOMPATH
OCHOBaHUSI W KPUTEPUH [UIS KiIacCU(UKAIMM XUMHYECKHX BEIIECTB W XHMHUYECKUX pEeaKIui,
yCTaHABIMBATh MPUYUHHO-CJIECICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU HW3YYEHHUS, CTPOUTH JIOTHMUECKHE
paccyxaeHus (MHAYKTUBHbIE, IEYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBOBI U 3aKIIOYCHMUS;

YMEHHE NPUMEHSATH B MPOLIeCcCe O3HAHUS NOHATUS (IIPEeIMETHBIE U METAapeIMETHbIE), CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, HCIOJNb3yeMble B XHMHH, MPEOOPa30BHIBATH MIMPOKO MPUMEHSEMBbIE B XUMHH
MOJIeJIbHBbIE TPEJICTABICHHUS — XUMHYECKHH 3HaK (CHMBOJN DJJIEMEHTAa), XUMHUYeckas Qopmyna u
ypaBHEHHE XMMHUYECKOM peakiuu — MpHU pelIeHUH Y4eOHO-TI03HAaBATEIbHBIX 3a/ay, ¢ YYETOM ATHX
MOJIEJIbHBIX TPEACTABICHUI BBISBIATH U XapaKTEPHU30BaTh CYLIECTBEHHbIE NPU3HAKK H3y4aeMBbIX
O0BEKTOB — XHMHUYECKHUX BEIIECTB W XUMHYECKHX PEaKIUi, BBIIBISATH OOIIME 3aKOHOMEPHOCTH,
MPUYHHHO-CJIECACTBEHHBIE CBSI3U U MPOTUBOPEUUS B U3yUYAEMBIX MPOLECCaX U SIBICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

YMEHUE UCITOJIB30BATh ITOCTaBJIEHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA MO3HAHUS, A TAKKE B KAUECTBE
OCHOBBI JIJIs1 JOPMUPOBAHUS THIIOTE3HI 10 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHUMH;
nproOpeTeHue OmbITa MO MIAHWPOBAHUIO, OPTraHU3aLMU U MPOBEACHUIO YICHUYECKHX SKCIIEPHMEHTOB,
yMeHHME HaOIoJaTh 3a XOJOM IIPOllecca, CaMOCTOSITENIbHO IPOTHO3UPOBAaTh €ro  pe3ynbTar,
dopmynupoBath 0000IIEHHS U BBIBOJABI IO pe3ylbTaTaM IPOBEAEHHOTO OIBITA, HCCIEIOBaHMUS,
COCTaBJIATh OTYET O MPOJIECTaHHOM padoTe.

Pabora ¢ nndopmanmeii:



YMEHHE BbIOMpATh, AHAIU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMALMIO PA3TUYHBIX BUIOB U GopM
MPEICTABJICHUS, MOTYyYaeMYIO0 U3 Pa3HBIX UCTOYHUKOB (HAYyYHO-TIOMYJSpHAs JIUTEPATypa XUMHUECKOTO
coJiepKaHusl, CIpaBOYHbIE TOcOOus, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATH IPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh pa3luyHble METOJAbl W 3allpoChl MpPU MOHCKE M OTOOpe HHpOpMalMHU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX I BBITIOJHEHUS YYEOHBIX M TIO3HABATEIBHBIX 3a1ad
OMpeACNEHHOr0 THUIA, NPHOOPETEHHE OIbITa B O0JIACTH UCIOIB30BaHUS WH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUH, OBJAJEHUE KyJIbTYpOH AaKTUBHOIO MCIHOJIb30BAHUS Pa3IMYHbBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOMPATh ONTUMAIbHYIO0 (hOpMY MpeacTaBieHus UHGOPMaIUU U
WUTIOCTPUPOBATh pelIacMble 3aJadqd HECIOXHBIMH CXEMaMH, AWarpaMMamu, Apyrumu (popmamu
rpaduKu 1 UX KOMOWHAIUSMU;

yYMEHHE HCIOJb30BaTh W AHAIU3UPOBATh B Ipoliecce Y4eOHON W MCCIeI0BaTENbCKOM AEITeIbHOCTH
UHGOPMAIIMI0O O BIMSHUM TPOMBIIICHHOCTH, CEIBCKOTO XO3SICTBA M TPAHCIOPTAa HA COCTOSIHHE
OKpY>Karolle NPUPOTHON CPEBI.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHMsI 3a/laBaTh BOIMPOCH! (B XOje Auanora u (Winh) IUCKYCCHUH) MO CYIIECTBY OOCYKIAEMOW TEMBbl,
dbopMynupOBaTh CBOM MPEAJIOKEHUS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1a4u;

YMEHUSI TPEACTABIIATH IOJTYYEHHBIE pPE3YyJIbTaThl IIO3HABATEIILHOW JESITEIIBHOCTU B YCTHBIX H
MMCbMEHHBIX TEKCTax; JeJaTh MPE3EHTAIMI0 PE3yJbTAaTOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTA
(;1TabopatopHOro ombITa, J1a00paTOpHOl pabOThl MO HCCIEIOBAaHUIO CBOWCTB BEHIECTB, Yy4eOHOTO
MIPOCKTA);

YMEHMSI y4eOHOro COTpYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IIO3HABaTEIbHOM U
UCCJIEIOBATEIbCKON JEATEIBHOCTH NMPU PELICHUM BO3HUKAIOIIMX IPOOJIEM Ha OCHOBE Y4€Ta OOIIMX
WHTEPECOB M COTJAaCOBaHUSA MO3UIMI (0OCYyKIeHUs, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI»,
KOOpPJIMHALIMSI COBMECTHBIX JACHCTBUH, ONpEICICHHE KPUTEPUEB IO OLIEHKE KAueCTBA BBIITOJIHEHHOU
paboTHI U ApyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUA:

YMEHUE CaMOCTOATEIbHO  ONpENENsITh LENu  JAEITeNIbHOCTH, IUIAHUPOBaTh,  OCYIIECTBIISTH,
KOHTPOJIMPOBATh U TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO NEATEIHHOCTH, BBHIOMpATh HamOojee
3¢ pexTuBHBIEC CIOCOOBI PEIICHUST YUeOHBIX M TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEILHO COCTABIIATH WIIH
KOPPEKTUPOBATh MPEJIOKEHHBIN AITOPUTM ACUCTBUI IPH BBITIOJHEHUH 3aIaHUM ¢ YUETOM IOJTyYEHHUS
HOBBIX 3HaHUH 00 wH3y4aeMbIXx OOBEKTaX — BEIIeCTBAX M PEaKIUSIX, OIEHUBAaTh COOTBETCTBUE
MOJIy4YEHHOTO pe3yjbTaTa 3asBJICHHOW LEIM, YMEHUE HCIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
npeJyiaraeMble B YCJIOBUU 3aJaHHM.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO 00S3aTE€IBHOTO COJEpXKaHHS, YCTaHOBICHHOTO
naHHOU (henepanbHO pabodeil mporpaMMou, BBIIEISIFOT: OCBOSHHBIE 00YJYAOIIMMHCS Hay4HbIE 3HAHUS,
YMEHUS W CIOCOOBI JCUCTBUHM, crnenuduueckue misg TPeAMETHOM o0mactu «XUMHUS», BHUIIBI
JIESATeTLHOCTH TI0 TTOJTYYSHHIO0 HOBOTO 3HAHMSI, €r0 UHTEPIIPETAIINH, TPEoOPa30BaHUI0 U MPUMEHEHHIO B
pa3IMYHBIX yUYEOHBIX U HOBBIX CUTYaI[HIX.

K kxoHny oOydenus B 8 kjacce mpeIMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHHI:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJIa, XUMUYECKUM DJIEMEHT,
IIPOCTOE BEUIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpPOAHAas W HEOJHOPOJIHAs), BaJIEHTHOCTH,
OTHOCHUTEINIbHAsT aTOMHAasi M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJSpHas Macca,
MaccoBast JOJIsl XUMHUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCHJ, KUCIIOTa, OCHOBaHUE,



COJIb, AJIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKasl peaKIus, KiacCu(DUKaIUs PEaKIIuii:
peaKuuu COEAMHEHUS, PEAKIMU PA3JIOKEHHUs, PEaKIUU 3aMEIICHUs, peakiuu oOMeHa, JK30- H
OHIOTEPMUYECKUE PEaKIUU, TEIUIOBOM A(h(deKT peakmuu, sSApO aToma, SJIEKTPOHHBIA CIIOH aroma,
aToOMHasi opOuTaIb, paguyC aroMa, XUMHYECKasi CBs3b, MOJISIPHAs W HEMOJIApHAs KOBAJICHTHAs CBS3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWOH, PACTBOP, MAacCOBas J0JIs BEIIECTBA (MPOIEHTHAs KOHIICHTpAIlUs) B
pacTtBope;

° WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA U MPUMEHSATh 3TH MOHATUA MPU
ONMCAHUU BELIECTB U UX MPEBPAILCHU;

° UCIOJIb30BaTh XWMUYECKYI) CHMBOJIMKY IS COCTaBICHUS (OPMYT BEIIECTB W ypaBHEHUI
XAMHYECKUX PEAKIIU;

° OTIPE/ICIISATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTCIICHb OKHUCIICHUS
DJICMEHTOB B OWHAPHBIX COCAMHCHUSAX, MPHUHAJICKHOCTh BEHIECTB K OMPEACIEHHOMY KJIaccy
coequHeHU 1o ¢dopMyliaM, BHJI XUMHUYECKOW CBs3UM (KOBaJeHTHAass U HMOHHAs) B HEOPraHMYECKHX
COEIUHCHMAX;

° packpsiBaTh cmbici [lepuoanmdeckoro 3akona [[. . MenzaeneeBa: 1eMOHCTpUPOBATh MOHMMAHKUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX AJIEMEHTOB OT MX IOJ0XKeHUs B Ilepmogmueckoit
CHUCTEME, 3aKOHOB COXPaHEHHUs MacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
YY€HMs], 3aKOHa ABOTapo;

° ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyro (opmy Ilepuonndeckoil CHUCTEMBI XUMHUYECKHX
9JIEMEHTOB: pa3nyaTh MOHATUS «rJaBHas moarpymnmna (A-rpymma)» u «mobouynas noarpymma (b-
rpynmna)», Maiuble U OOJbIINe MepUuoibl, COOTHOCUTH O0O3HAUEHUS, KOTOpPblE MMEIOTCS B TalOiulile
«llepmogmueckas cucremMa xumuueckux oneMeHToB J[. WM. MengeneeBa» € YUCIOBBIMHU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsll sjpa, oOlee 4Yucio
9JIEKTPOHOB U paclpeesieHUue X MO IEKTPOHHBIM CIIO0SM);

° KJIACCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUYECKUE PEaKIUU
(110 YKCITy ¥ COCTaBY YYacTBYIOIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3G (DEKTy);

° XapakTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX KIIACCOB,
MOATBEP)KJAsi OINUCAHWE MPUMEPAMU MOJEKYISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKHUX
peaxiuii;

° MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOT'O COCTaBa, BOBMOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

° BBIYUCIISITH OTHOCHTEIIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO dJIeMEHTa 10 PopMylie COeIUHEHHsI, MACCOBYIO JIOJIF0 BEIIECTBA B PacTBOpE, MPOBOJUTH
pacy€ThI 10 YPAaBHEHUIO XUMUYECKOMN PEaKInu;

° MIPUMEHATh OCHOBHBIC OIEPAIlMU MBICIUTEILHON JEATEILHOCTH — aHAJM3 U CHHTE3, CPAaBHEHHE,
00001IeHNE, CHCTEMATH3AIINI0, KIAaCCH(UKAIINIO, BHISBICHHE MPUYMHHO--CIICJICTBEHHBIX CBS3CH — IS
M3Y4YEHUs CBOMCTB BEHIECTB M XHUMUYECKHX PEAKIUN, €CTECTBEHHO-HAYyYHbIE METOJbl MO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJCITMPOBAHNE, DKCIIEPUMEHT (PEaIbHBIN 1 MBICIICHHBIH );

° CIIeIOBaTh MpaBWJIaM MOJB30BaHUS XMMHUYECKOH MOCYI0W W J1abopaTOpHBIM OOOpYIOBAaHUEM, a
TaKKe MpaBWiaM OOpalieHuss C BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSIMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOJIYYEHHIO B COOMPAHUIO ra3000pa3HbIX BELIECTB (BOAOPOIa U
KHCIJIOPO/JIa), MPUTOTOBIIEHUIO PACTBOPOB C OMPENENEHHON MacCOBOM /10J€il pacCTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBATh U MPOBOJUTH XMMHYECKHE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCTIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHon(TaenH, METUIIOPAHK U JpyTUe).



K xoHmy oOyueHuss B 9 kJacce npeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTPa)aTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHATHM: XUMHUYECKHH DJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHHUOH, IIPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD,
CTENEHb OKMCIIEHHS, XUMHUYECKas pPeaklus, XUMHUUYECKasi CBs3b, TEIJIOBOM 3((dekT peakuuu, Moib,
MOJISIpHBIH  00BEM, pPAcTBOp, HJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs JAUCCOLMALIMS,
peaku HMOHHOTO OOMEHa, KaTalln3aTop, XMMHUYECKOe pPaBHOBECHE, OOpaTHUMbIE W HeoOpaTuMble
peakuuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLUU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIEHHUE U
BOCCTaHOBJIEHHE, aJUIOTPOIUS, aM(pOTEpHOCTb, XHMHYECKass CBs3b (KOBaJEHTHas, HMOHHas,
METaJUIn4ecKast), KpUCTaJIMUecKass peleérka, KOppo3usi METAaUIOB, CIUIABbl, CKOPOCTb XUMHUYECKOH
peakuuu, npenenpHo nonyctumMas konueHntpauus [IJIK Bemectsa;

o WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHUX IOHATUN M MPUMEHATH 3TU NOHATUA IIPH
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;

o UCIOJb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJI€HUS (OPMYN BEIIECTB U YpaBHEHUH
XUMHYECKUX PEAKIIUN;

o ONPEACIATh BAJNEHTHOCTh W CTENEHb OKHUCIIEHHS XUMHUYECKMX DJJIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAAJICKHOCTh BEIIECTB K ONPENeIEHHOMY KJIacCy COSAMHEHUH 1o opMyiam,
BUJI XUMHUYECKOW CBA3M (KOBAJIECHTHAs, MOHHAs, METANIMYecKas) B HEOPraHUYECKUX COEIMHEHHUSX,
3apsl MOHAa 10 XHMMHUYECKOH Qopmyne, XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKHX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOH perIETKN KOHKPETHOTO BEILIECTBA;

o packpbiBaTh cMbici llepnomnueckoro 3axona JI. M. MeHnneneeBa M AEMOHCTPUPOBaTh €ro
NOHMMAaHHMeE: OTMCHIBATH U XapaKTepH30BaTh TabamuHyto Gopmy Ileproamueckoi CHCTEMBI XUMHUECKUX
3JIEMEHTOB: pa3InyaTh MOHATUS «raBHas mnoarpynmna (A-rpymma)» u «mobouyHas noarpynmna (b-
IpyMIa)», Majble 1 00JIbIINe MePUOIbl, COOTHOCUTH 0003HAUYEHUs!, KOTOPbIE UMEIOTCS B IEPUOINIECKOMN
TabJMIe, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsiz
a1pa, o0Ilee YUCIIO AJIEKTPOHOB M PACIHpPENECHHE MX I10 AJIEKTPOHHBIM CJIOSM), OOBSACHATH 00IIMe
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB AJIEMEHTOB M MX COECJUHEHUH B MpeJesiax MallbIX MepHOAOB U
[JIaBHBIX MTOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

. KJIACCU(UIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKUE PEAKIINU
(Mo 4YMCIly M COCTaBy Y4YacTBYIOLIMX B pEaKIMM BELIECTB, MO TEMJIOBOMY 3(PQEKTy, MO0 U3MEHEHUIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

o XapakTepu3oBaTh (OMHMCHIBATh) OOLIMEe M crHenu(puYeckue XUMHUYECKHE CBOWCTBA MPOCTHIX H
CIIOXKHBIX BEILECTB, IOATBEP)KJasl OINHUCAHWE NPHUMEpPaMH MOJEKYJISPHBIX M MOHHBIX YpPaBHEHHMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;

. COCTaBJIATh YPAaBHEHMSI JIEKTPOIUTHUECKON INCCOLMALNN KUCIIOT, IEI0YEN U COJIEH, MOIHbBIE U
COKpalIEHHbIE YpaBHEHUS peakUuidl HOHHOrO OOMEHa, YpaBHEHMsI pEeaKlMi, MOATBEP KIAI0IINX
CYILIIECTBOBAaHHE FEHETUUECKOM CBSI3U MEX]y BEILIECTBAMU Pa3JIMYHBIX KJIACCOB;

. PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUUN MOCPEICTBOM COCTaBICHUS
9JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHA;

. MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOZMOXKHOCTH MPOTEKAHUS
XUMHYECKHX IPEBPAIIECHNN B Pa3IMUHBIX YCIOBHUSX;

o BBIYUCIISITH OTHOCHUTENIBHYIO MOJIEKYJISIPHYI0O M MOJIIDHYFO MAacChl BEIIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOT0 3JIEMEHTa 10 (OopMyJie COeIMHEHUs, MACCOBYIO JIOJIO BEIECTBA B PacTBOpPE, MPOBOAUTH
pacuéThl 10 YPaBHEHHUIO XUMUYECKON PEAKIUH;



o coOroIaTh MpaBWiia MOJIb30BAHUS XMMHUYECKOH MOCYHOH M J1abopaTopHBIM 00OpYyJOBAaHUEM, A
TaKke NpaBWia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLIHUSMH I10 BBIIOJHEHHIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJYUYECHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U
YTJIEKHUCIIOTO ra3a);

o NPOBOJUTH  PEAKLMH, MOATBEPXKIAIONIMNE KAUYeCTBEHHBIM COCTaB  PA3JIMYHBIX  BEIIECTB:
pacrmo3HaBaTh OIBITHBIM MYyTEM XJIOPHI-, OpOMHI-, HOAWI-, KapOoHaT-, ocdar-, CUIHKaT-, Cyabdar-,
THPOKCH/-UOHBI, KaTHOHBI aMMOHHMS W HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJTHBIX
pPacTBOpax HEOPraHWYECKUX BEILECTB;

o IPUMEHSATh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NIESATEIBHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATU3AINIO, BBISBICHUE TPUINHHO-CICICTBEHHBIX CBS3€H — ISl N3yYCHUsI CBOMCTB
BEIIIECTB U XMMHYECKHX PEaKInii, e€CTECTBEHHO-HAYYHbIC METOIbI TIO3HAHUS — HAOII0IeHNEe, U3MEPEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB (undposbie)
n/m H TeM NPOrpamMmbl KosnyecTBo yacoB  oOpa3zoBaresibHbIE
pecypchl
KonTposabHubie IIpakTHyeckue
Bceero P P
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
XuMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 7 9 bu6mmorexa [IOK
' MPAKTUYECKOM EeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJloBeKa
19 BemecTBa 1 xuMuaeckue o5 1 bu6mmorexa [IOK
' peaxiuu https://m.edso00.ru/7f41837¢c
Hroro no paszneny 32

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Bosznyx. Kucnopon. ITonsitie 06 3 bubnuoreka [IOK
' OKCHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 9 1 bubnnoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubnnoreka [JOK
2.3 7 1 1
OCHOBAHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACChI 18 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCTMHEHUIN https://m.edso00.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

Hroro no pazgeny

42

Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XAUMHYECKUX djeMeHToB /I, U.
Menpnene-eBa. CTpoeHHE aToMa
XuMU4YecKas CBI3b.

3.2 OKUCIIHTEIIFHO-

BOCCTAHOBUTCIIbHBIC PCAKIINH

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

10

15

25

102

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

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

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

bu6mmorexa [IOK
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

9 KJIACC

Ne i/

Pa3zpea 1.

11

1.2

1.3

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BemecTBo M XMMHYeCKHE PeaKIUH
[ToBTOpeHue u yriydsieHne 3HaHUuH
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii

SJIGKTpOJII/ITI/I‘leCKaﬂ Jucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax

Hroro no pazgeny

Pasznea 2.

2.1

2.2

2.3

2.4

HeMeTanasl M UX cOeTHHEHUS

OO0mas XxapakTepuCTUKa XUMHUUECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO11ast XapaKTepUCTHKA XUMHUYECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux
COEIIMHEHUS

OO01mmast XxapaKTepPUCTHKA XUMHYECKIX

anemeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUH M UX COeTMHEHHUS

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO1re cBOMCTBAa METAIJIOB

3.2 Baxueiime MeTauibl U UX CO€IUHEHUS

Hroro no pazgeny

Pasnen 4. Xumus u oxkpyxamomas cpeaa

4.1 BemiectBa u Marepuaisl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

bubmuorexa [JOK
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




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Tema ypoka

IIpeamer xumun. Poiab XMMUU B KU3HA
geJjioBeKa. Teja U BelmecTBa

Tena u BemecTBa. Pu3nueckue u
XUMHUYECKHUE CBOMCTBA BEILIECTB

du3nyeckre 1 XUMHUUECKHUE SIBICHUS

IlousTue o METOAaX ITO3HAaHUA B XUMHHU

[IpakTuueckas padora Ne 1 «IIpasuia
paboThl B 1a00paToOpun U NPUEMBI
oOpariieHus ¢ 1a60paTOpHBIM
000pyI0BaHUEM

Uuctele BemiecTBa U cMecu. CriocoOsl
pa3aeneHus cMecen

Cnoco0Obl pa3aeneHus cMmecei

[IpakTuueckas padbora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU NTOBApEHHOW COJIN)»

ATOMBI U MOJIEKYJIBI

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢c



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

10

11

12

13

14

15

16

17

18

19

20

21
22

XUMHUYECKUE TIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

IIpocTsle U CIIOXKHBIE BELIECTBA

BemecTBa MOIEKyIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKO0H MMOCTOSIHCTBA COCTaBa BEIICCTB.
Xummueckas popmyna. BaieHTHOCTD
aTOMOB XMMHYECKUX JICMCHTOB
Omnpenenenne BaJJCHTHOCTH aTOMOB T10
(dbopMynaM OMHAPHBIX COCTMHEHHIA
OTtHocuTENbHAs aTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYIISIPHAs Macca
Brrunciienne OTHOCUTELHOM
MOJICKYJISIPHOM MacChl BEIIECTB,
MOJIIPHOM MAacCChI, MacChl BEIIECTB U
KOJIMYECTBA BEIIECTBA

MaccoBast 10711 XUMHUECKOTO

9JICMCHTA B COCIMHCHHUH

Brruncienne MmaccoBoi 101U
XUMHYECKOT0 dJIeMeHTa 1o (hopmyie
COCTMHECHUN

KonunuecTso BemecTBa. Moib.
MounsipHas macca

MOJ’IHpHaSI Macca CMECH BEIICCTBa

MonpHas J0JI1 XUMHWYCCKOI'O 3JICMCHTA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

23

24

25

26

27

28

29

30

31

32

33

B COCAMHCHUU

Haxosxnenue npocteiimiei popmyibt
BEILIECTBA 110 MOJIbHBIM JIOJISIM
3JIEMEHTOB

dusnyeckue ¥ XUMHUUECKHE SIBIICHHS.
Xumuaeckas peakuus

Breraucnenrne KoanmdecTBa, MAacChl
BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX
peakuuii

[Ipu3Haku u yCciIoBUS IPOTEKAHUSA
XUMHYECKUX PEAKIUI

3aKoH COXpaHCHHA MACChl BCIICCTB.
XUMHYECKHE YpaBHCHUA

BrruncieHus KoaudecTBa, MacChl
BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX
peakuui

Knaccudukanmsi XuMuuecKkux peakiuia
(coenuHeHus, pa3IoKeHHUS,
3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHmKIoneauct. O0o0mEeHne 1
cUCTEMaTH3aInsI 3HaHUH

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

KonTponbnas padora Nel mo teme
«BemiecTBa 1 XUMHUECKUE PEAKIIHI»

Boznyx — cmecsk razos. Cocras
Bo3ayxa. Kucinopon — snemeHT u

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

34

35

36

37

38

39

40

41

42

43

npocroe BeuecTBo. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCIICHUS,

ropenue). [lonstue 06 okcumgax

CriocoOblI 1oJTyyeHHsl KUCI0POAa B
71a00paTOPUU U MPOMBIIUIEHHOCTH.
[IpumeHeHune kucnopoaa

OKcuapl

KpyroBopot kuciaopozaa B Ipupoze

TennoBoi 3 PeKT XUMUIECKOM
peaKIuu, MOHSATHE O
TEPMOXUMHUIECKOM ypaBHEHUH, 3K30- U
IHAOTEPMHUYECKUX PEAKIIUIX

TornuBo (HedTh, yroiab U METaH).
3arps3HeHue Bo3/lyxa, CocoObl ero
MPEAOTBPAIECHUS

[IpakTuueckas padbora Ne 3 mo Teme
«[Tony4yenue u cobupanue KUCIOPO/Ia,
H3YyYEHHUE ETO CBOMCTB)»

Bomopon — anemeHT u nnpoctoe
BenecTBO. Haxoxaenue B npupoie
OuU3NYECKNE U XUMUYECKUE CBOMCTBA
Bogopoja. [Ipumenenue Bogopoaa
Crnioco6 nmosy4eHus: BOJI0poJia B
nabopaTtopuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

44

45

46

47

48

49

50

51

52

53

54

55

[TpakTuyeckas pabora Ned o reme
[Tonyuenue u codbupanue BOAOpoIa,
U3y4YCHUE €r0 CBOMCTB.
Hcnonp30BaHue BOJOPO/A B KAUECTBE
TOILJIBA

TloHnsaTHne 0 KHUCIIOTaX M COMISIX

Monsipabiii 00bEM ra3oB. 3aKOH
ABorazipo

Brrunciaenns oonema. Konnuectsa
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY.
Brrunciienust 00beMOB T'a30B 110
YPaBHEHUIO pEaKlMii Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILICHHI T'a30B
du3nyeckne U XUMHUUECKHE CBOMCTBA

BOJIBI.

Ananus u CUHTC3-MCTOAbI U3YUYCHUA
cocCTaBa BOIHbI.

XHUMHUYECKHE CBOMCTBA BOJIBI

Bona kak pactBoputens. HacbieHHbie
Y HEHACBIIIEHHbIE pacTBOPBI. MaccoBas
JI0J1S1 BEIIECTBA B PACTBOPE

Ponb pacTBOpOB B IpUpOAE U KU3HU
YelioBeKa

IIpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE PaCTBOPOB C

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d5eba
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65

66

67

68

OnpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOIO BEILIECTBA»

O0001IeHYE ¥ cCUCTEMAaTU3aLUs 3HAHUI

Kontposbnas padora No2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcunpl: cocTaB, KIaccupUKaIs,
HOMEHKJIaTypa

[TonydyeHnre U XUMHUYECKUE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHJIOB

[TonydyeHrne XMMHYECKUX CBOWCTB
OKCHJIOB

OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS,
HOMEHKJIaTypa.

CocraB ocHoBanui. ITousatue 00
WHJIUKATOpax

[TonydyeHue 1 XuMHYECKHE CBOMCTBA
OCHOBaHUI

[llenoun n ux cBoiicTBa. CrIocoOBI
MOJTYYEHUS IIEJIOYH.
HepacTtBoprmbie 0OCHOBaHUSA, UX
CBOMCTBA U CLIOCOOBI TIOTYUYEHHUSI.

ITonsaTue 06 ampoTepHbIX

THﬂpOKCHHaX:XHMHHCCKHCCBOﬁCTBaH

TMOJIYYCHHUC

Kucnotsr: cocras, kmaccudukarnms,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOICTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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KHUCIIOT
CBoiicTBa KUCIIOT.

Conmu. COCTaB, KJ'IaCCI/I(bI/IKaI_[I/IH n
TPUBHAJIbHBIC HA3BAHUA

Conu (cpenHue): HOMEHKIATYpa,
CTIIOCOOBI OJTYYCHHUS, XHMHUECKUE
CBOMCTBA

[IpaxTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«OCHOBHBIE KJIACCHI HCOPraHNYCCKUX
COCIMHEHUI»

['eneTnueckas cBsI3b MEXKYy Ki1accaMmu
HEOPraHWYECKUX COCIMHEHUN

O00011IeHEe ¥ cUcTeMaTH3alus 3HaHUI

KonTtponbHast pabota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
coequHeHun"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHUX 3J1eMEHTOB. [IoHATHE O
rpymmax CXOAHbIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucreMa XUMHYECKUX
anemenToB JI. 1. Menaeneera
DeMeHTHI , KOTOpble 00pa3yIoT
aM(pOoTepHBIC OKCHUJIBI ¥ TUIPOKCHUIBI

IIepuonsl, rpymnimsl, HOATPYIIILI

https://m.edsoo.ru/ffOdfee2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

XapakTepucTuKa XUMHU4YECKOI O
3JIEMEHTA TI0 €0 MOJIOKEHUIO bl
IIepnonnueckoi cucreme
JA.N.Menneneena

DJeKTpOHHBIE KOH(PUTYpaLuu U
AJIEKTPOHHO-TpaduIecKue GopMyIIbl
aTOMOB

CtpoeHue 311eKTPOHHBIX 000JI04eK
aToMoB 311eMeHToB [lepuonuyeckoii
cucremsl /. 1. Menneneena

3aKOHOMEPHOCTH U3MEHEHUs pajuyca
aTOMOB XMMHYECKUX DJIEMEHTOB,
METANINYECKUX U HEMETAJUIMUECKUX
CBOICTB I10 TPYIIIaM U IIEPUOAAM

3nauenue [lepuoauyeckoro 3akoHa s
pa3BuUTHUA HAayKu U npaktuku. . 1.
MeHeneeB — y4€HbIN, IEAATOT U
IpaX<J1aHuH

DIEeKTPOOTPULIATETBHOCTh ATOMOB
XUMHUYECKHX HJIEMEHTOB

HNonnas xumMudeckas CBsI3b

KoBanenTHas IoJIApHasA XUMHUYECKasd
CBA3b

KoBanentHas HCIOJISIpHAA XUMHUYCCKaA

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

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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99

CBA3b

Kpucrannuueckue u amopgHbie
BELIECTBA

Twuner KPUCTATINIMYCCKUX peH_IéTOK Hn ux
XapaKTCPpUCTHKA

CreneHb OKUCICHUA

[TpuurHBEI MHOTOOOpA3Hs BEIIECTB,
3aBUCHMOCTB CBOMCTB BELIECTBO OT
CTPOCHHS U COCTaBa.

OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakiuu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

CocraBieHne ypaBHEHUN
OKHCIIUTEIBHO — BOCCTAHOBUTEIBHBIX
peakuuii, METOl JJIEKTPOHHOTO
OanmaHca

Brruncnenue no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii: KOJTU4eCTBa
BEIECTBa, 00bEMa, MAacCHI 10
W3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00beMy, Macce peareHTOB UJIu
MPOAYKTOB pEaKLNU

O000I1IIeHNE U CUCTEMATHU3aIlNs 3SHAHUH

KonrtponbHast padora Ne4 o reme
«CtpoeHne aroma. XUMUYECKasi CBSA3b)

https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

bubmuorexa [JOK
https://m.edsoo.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edso0.ru/00adb486



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

PesepBHelit ypok. O000IICHHE 1

100 .
crcTeMaTH3aIus 3HaHUH

101 PesepBHelit ypok. O600ICHHE 1
CUCTEeMAaTH3aIHsl 3HAHUH

102 PesepBubIil ypok. O600111IeHIE 1

CHUCTCMAaTHu3al s 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0OH.
[Tepunonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenpaeneeBa

3aKOHOMEPHOCTH B U3MEHECHHUH
CBOMCTB XMMHYECKHX DJIECMECHTOB
MEPBBIX TPEX MEPHUOJIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPTraHWYECKUX BEILECTB

Bunper xumMudeckoii CBSI3U M THITHI

KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel o reme

«[ToBTOpEHUE U yrirybiaeHne 3HaHUil
OCHOBHBIX Pa3/IeoB Kypca § Kiacca»

Knaccugukarus Xxumuueckux

peammﬁ 110 PAa3JIMYHBIM MPpHU3HAKAM

ITonsiTHE O CKOPOCTH XUMHYECKOU

PEaKknuu. IToHsATHE O TOMOTEHHBIX U

TCTCPOTCHHLBIX PCAKIIUAX

IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.

@DakTOpHI, BIUAIOIINE HA CKOPOCTh

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHYCCKOI'0 paBHOBECCHUS

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakiuu

Teopust 37EKTPOTUTUYECKON
muccouuanuu. CHibHbIE U cialble
AIEKTPOIUTHI

Honnble ypaBHEHHsI peakui

XHUMHUYECKUE CBOIICTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUI
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI

XUMHYECKHE CBOMCTBA COJIEH B CBETE
npecTaBIeHul 00
3JICKTPOJIMTUYECKON JUCCOIHAITIHI

[TonsiTe o ruapoOaU3E coJen

O000111eHNEe U CUCTEMATU3ALIS
3HAHUN

[TpakTnyeckas padora Ne 1.
«Pemenne 3KCrepuMEHTaIbHBIX
3a1a4»

KonTtponbHas padora Ne2 o treme
«OIIEKTPOINTUYECKAS TUCCOLMALINS.
XVMMUYECKUE PEAKLIUU B PACTBOPAX»
OO61as xapakTeprCTHKa raJIOr€HOB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJiopa

Xnoposogoposa. CossiHast KUCIIOTA,

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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24

25

26

27

28

XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

[IpakTuueckas padora Ne 2 o reme
«lomydeHnue CONAHON KUCIIOTHI,
M3y4YEHUE €€ CBOUCTBY»

BbruuciieHus mo ypaBHEHUSIM
XUMHYECKHX PEaKIUii, €CIIi OJIUH U3
pEeareHToB JIaH B U30BITKE

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymmsl

ANnoTpornHbie MOAU(UKALIUT CEPHI.
Haxoxnenne cepsl U €€ coeTMHCHUH
B Iipupojie. XMMHYECKHE CBOMCTBA
cephl

CepoBoaopo1, CTpOEHHUE,
¢duznyecKkue 1 XuMUYECKHe CBONCTBA
Oxkcunsl cepbl. CepHast KHCIIOTA,
dbuznyecKkrue 1 XUMUYECKHe CBONCTBA,
[IPUMEHEHUE

XUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
MOJTYYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl

Brruncnenue MaccoBoii 1071 BEIXOAA
MPOJYKTa PEaKIuu

OO0mras XxapaKTepuCTUKa JIEMEHTOB

https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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36

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA, MOJIyYeHHE U
npUMEHEHHE

[TpakTrueckas padota Ne 3 o Teme
«Ilonmydyenne aMmmuaka, u3yueHue ero
CBOWCTB»

A3oTHas KucioTa, e€ Gpusndeckue u
XUMHUYECKHE CBONCTBA

Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX
ynoOpeHnid. XuMu4eckoe
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u
docdopnas kucnota, pusndeckue u
XUMHUYECKHE CBOMCTBA, MOy4YCHHE

Ucnonb3oBanue ¢pocdaTtos B
Ka4eCTBE MHUHEPAIBHBIX yI00pEHUH.
3arpsi3HEHUE IPUPOAHON CPeEIbI
docharamu

Yraepon, pacipocTpaHEeHHE B
npupoe, GU3NIecKre U XUMHUIECKUE
CBOMCTBA

OKCI/I,Z[BI yriepoaa, ux (I)I/I3I/I‘-IGCKI/IG n
XMMHYECKHE CBOMCTBA.

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

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

VYroabpHag KUciioTa U €€ coJin

[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa.
KauectBenHnast peaxiust Ha KapOoHaT-

HOH

[TepBoHavabHBIEC TOHATHSA 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSAX YIIIepoaa

Kpemuunii u ero coequHeHus

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxnaenne HeMeTalIbl ¥ UX
COCIMHCHUS

Konrtponsnas padora Ne3 o reme
«Baxneimme HeMeTaIbl U UX
COEJITMHEHUS»

OO61mas xapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.
Meramunueckas CBsi3b U
METAJNTNYECKask KpUCTATMYECKast
pemérka. @u3nvecKre CBOMCTBa
METaJUIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMUYECKUN P
HanpsHKEHUH METAIIIIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [JOK
https://m.edso0.ru/00ae103e

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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56

O0611me crnocoObl MoTy4eHHs
MeTaiuioB. CruiaBel. Beraucienus mo
YpaBHEHUSM XUMHUYECKUX PEAKIINH,
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH

ITonsarue o KOppO31uHU METAJIJIOB

[Ieno4nble METAIBI

OKcuabl ¥ THAPOKCUJIBI HATPUS U
KaJus

[IlenouHoO3eMeNIbHBIC METAJIIIBI —
KaJIbIIUA ¥ Mardui

Bakueiinme coeqMHEHNS KaJILIUS

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

[IpakTuueckas pabora Ne 6 o Teme
"XEcTKOoCTh BOABI 1 METOOEI €€
ycTpaHeHus"

ATTOMUHUN

AMpoTepHbIe cBONCTBA OKCHA U
TUAPOKCUAA

Kemneso

bubmuoreka [JOK
https://m.edsoo.ru/00ael156

bubmuoreka [JOK
https://m.edsoo.ru/00ael278

bubmuorexa [JOK
https://m.edsoo.ru/00ael4bh2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael4bh2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

S7

58

59

60

61

62

63

64

65

66

67

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a
(1) u xene3a (111)

O00011eHUE U CUCTEMATU3 AL
3HAHUH

[TpakTuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIILHBIX 3aa4 10 TeMe
«BaxHeume MeTaJlIbl U UX
COCTMHCHUS»

Bbruucnenus no ypaBHeHUsIM
XMMHUYECKHX PEaKLuil, eciii OJJUH U3
peareHToB J1aH B U30BbITKE WK
COJEPXKUT IpUMecH. Beruucienus
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu

O0o001IcHNE U CHCTEMATH3aIINS
3HAaHUM

KonTponsHnas padora Ne4 o teme
«Baxkneiinie MeTaibl U UX
COCIMHEHHUS

BemectBa u maTepuansl B
MTOBCETHEBHOM JKM3HU YeJIOBEKa
XUMHYECKOE 3arps3HEHNE
OKPY’KaloIllel cpebl

Pone xumum B pemennn
IKOJIOTHUYECKUX MPOoOIeM
PesepBHbIil ypok. O0001ICHNE U

cUcTeMaTHu3anus 3HaHUHU

PesepBHelit ypok. O6001ICHHE U

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael750

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae3f50

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O0001ICHNE 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






