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HOSACHUTEJIBHAS 3AIIUCKA

IIporpaMMa Mo XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJIeHa Ha OCHOBE
TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTEIBHON IMPOTrpaMMBbI OCHOBHOTO OOIIIETO
oOpaszoBanus, npeacrasieHHbix B @PI'OC 000, a Takke Ha OCHOBE (enepaiibHOM paboueii mporpamMmbl
BOCTIHTAHUS U C YUETOM KOHIICTIIIMHU TPENoaBaHus ydeOHOro mpeamera «XuMus» B 00pa3oBaTEIbHBIX
opranuzanusix Poccuiickoit @enepanuu.

IIporpamMma mo xumun Ia&T MPECTaBICHUE O HENsIX, o0MIel cTpaTernu 00y4eHNs, BOCIIUTAHUS U
pa3BUTHS OOYUAIOMINXCS CPEIACTBAMH Y4€OHOTO IMpeaMeTa, YCTaHAaBIUBAET O0s3aTeNbHOE IMpPeIMETHOe
collepkaHue, mpeayCMaTprUBaeT paclpeiielieHHe ero 1Mo KiaccaM M CTPYKTYPHpPOBAaHHE MO pa3lienaM U
TeMaM TMPOrpaMMbl IO XHWMHH, OMNpPEIENIeT KOJIMYECTBEHHBIE W KadeCTBEHHBIE XapaKTEPHUCTUKU
COZIepKaHus, PEKOMEHyEMYIO TIOCIEI0BATEIHHOCTh M3YUCHHS XUMHH C YYETOM MEXIIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JOTHKH Y9eOHOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarommxcs,
oTpezieNisieT BO3MOXXHOCTH TIPeaMeTa sl pealn3aluy TPeOOBaHMA K pe3yibTaTaM OCBOEHHS OCHOBHOMN
o0pa3oBaTenbHONH TPOTrpaMMBl Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUs, a TaKkke TpeOOBaHWU K
pe3ynbraTaM OOy4YeHHs XMMHM Ha YPOBHE IeJied M3ydeHHs NpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-
MO3HABATENFHON AESITETFHOCTH 00YYarOIIerocs o OCBOSHHIO YIeOHOTO COIEepIKaHusI.

3HaHWEe XUMHUHU CIYXXUT OCHOBOW i (POPMHUPOBAHHS MHUPOBO33PEHHSI OOyYaroOmIerocs, €ero
MPEJICTABICHUH O MaTepUalbHOM E€IWHCTBE MHpa, BAXHYIO POJb HIparOT (OpMHUpPyEeMble XHMHUEH
MIPEJICTABJICHHUS O B3aMMOIPEBPAIICHUSIX YHEPTUN B 00 SBOIIOLIMHN BEIIECTB B IPUPOIE, O MYTAX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, YHEPreTUIECKON, TTHINEBOH U
9KOJIOTHUECKON 0€301MacHOCTH, IPOOIIEM 3/IPaBOOXPAHEHHSI.

N3yuenune xumun:

CIOCOOCTBYET pealHu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (OPMHUPOBAHUS KYJIBTYPHI
JIMYHOCTH, e€ 00mIei U (HyHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YYaIOIIMXCsl, HABBIKOB
UX CaMOCTOSITEIbHOMN y‘Ie6HOI71 ACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX W HCCICAOBATCIBCKUX YMCHI/II\/'I,
HEOOXOUMBIX KaK B IIOBCEIHCBHOM KU3HU, TaK U B IPOPECCUOHAILHOM NEATEILHOCTH;

3HAKOMHT CO CIEIU(PHUKONH HAYYHOTO MBIIIJICHHUS, 3aKIabIBa€T OCHOBBI IIEIOCTHOTO B3IUIsA[a Ha
CAUHCTBO HPHUPOAbI M UYCIIOBCKA, ABJIACTCA OTBCTCTBCHHBIM 3J3TallOM B Q)OpMPIpOBaHI/II/I €CTCCTBCHHO-
HAYYHOU I'PAMOTHOCTH O0YyYarOIIMXCS;

CHocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOM BKIIA/I B OKOJIOTHYECKOe 00pa3oBaHue 00yYatoIHXCsl.

JlaHHble HampaBJIeHUs B O0yUYCHHHM XMMHH 00ECIICUHUBAIOTCS CHEIM(DHUKON COMepKaHusl yIeOHOTO
mpeamMeTa, KOTOpBIﬁ ABJIACTCA MEJArorudcCKu aJariTHpOBaHHbBIM OTPAKCHUEM 6330BOI7[ HAayKHu XMMHUH Ha
ONPEIENEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OmIero oOpa3oBaHHs OpPHEHTHPOBAH Ha OCBOCHHE
O6y‘Ia}OHII/IMI/IC$I CUCTCMBI TI€PBOHAYAJIBHBIX MMOHSATHH XHUMHUH, OCHOB HeOpI‘aHI/I‘-IeCKOI\/'I XUMHHN H
HEKOTOPLIX OTAC/IbHBIX 3HAYMMbIX MMOHATHH OpI‘aHH‘IeCKOﬁ XUMHUH.

CTpyKTypa cojiepaHusi IPOrpaMMBbl TI0 XUMUHU cPOPMUPOBaHA HA OCHOBE CHCTEMHOTO IOJIX0/1a K
e€ m3yuenuto. ColepKaHue CKIAIbIBACTCS U3 CUCTEMBI MMOHATHH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MTOHATUH 0 XUMHUYECKOH peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbI O MPHUHLUITY
MI0CJIEJOBATENFHOIO Pa3BUTHSI 3HAHUH Ha OCHOBE TEOPETHUYECKHX MPEJICTABICHUH Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa Jl. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHMUH;

— YUYEHHS O CTPOSHHU aToOMa M XUMHUYECKOH CBA3M;

— IPeACTaBICHUN 00 MEKTPOIIMTHYECKON TNCCOLMALIH BELIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX
(axTOB, pa3BUBAIOTCS MIOCIEIOBATENFHO OT OJJTHOTO YPOBHS K APYTOMY, BBITONHS PyHKIMH OOBSICHEHUS
Y TPOTHO3MPOBAHHS CBOWMCTB, CTPOCHMS M BO3MOXKHOCTEH MPAaKTHYECKOTO NMPUMEHEHHS U TOIYy4EHUS
M3y4YaeMbIX BEILECTB.

OcBoeHKe MporpaMMbl 10 XUMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XMMUYECKON
COCTaBIISIIONICH Hay4YHOU KapTHHBI MUpA B JIOTHKE €€ CUCTEeMHOW MPHUPOJBI, IEHHOCTHOTO OTHOLICHUS K
HAYYHOMY 3HAHHMIO W METOJaM MO3HAaHWA B Hayke. V3yueHWe XMMHU TPOUCXOIUT C TPUBICYCHUEM



3HaHWW W3 paHee M3yUYeHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromuit Mupy», «buonorus. 5-7 knacce» u
«Duszuka. 7 Kjaccy».

[lpu w3ydeHWHM XUMHH TIPOMCXOAHUT (OPMUPOBAHHE 3HAHWN OCHOB XUMHYECKOH HAyKH Kak
0o0JacTH COBPEMEHHOTO €CTECTBO3HAHWS, IMPAKTHUECKON IEsITeTHhHOCTH YelOBeKa W KaK OJHOrO W3
KOMIIOHEHTOB MHPOBOH KyJNbTypbl. 3amadya y4eOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI
XUMHUYECKUX 3HAaHUW — BaXXHEWIIUX (HaKTOB, IOHITHHA, 3aKOHOB M TEOPETHYCCKUX ITOJOXKCHUM,
JIOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHYECKOI0 XapakTepa, A3bIKa HAayKH, B MPHOOIIEHHH K HAyYHBIM
METOJaM TO3HAHWS NPHU M3YUYCHHWH BEIIECTB W XUMHYECKHX PEakiuii, B (HOPMHUPOBAHUH W Pa3BUTHHU
MO3HABATEIFHBIX YMEHUHA M WX MPUMEHEHHH B Y9eOHO-TIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIHCKON
JIeSITEeIbHOCTH, OCBOCHHH TTPaBHII 0€30MacHOTO 00paIeHns ¢ BEMIECTBAMH B IIOBCEHEBHOM JKMU3HU.

[Ipn n3ydeHnn XMMHUHA Ha YPOBHE OCHOBHOTO 00IIIEro oOpazoBaHus BaXHOE 3HaUSHHE TproOpenn
TaKHe eNH, KaK:

— (QopMHpOBaHNE WHTEIUIEKTYAIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CamM000pa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIEHOMY TPUHATHIO PEMICHHA, CIIOCOOHOW aJanTHpOBaThCi K OBICTPO
MEHSIOIIIMCSI YCIIOBHUSIM JKU3HU;

— HampaBJICHHOCTh OOydYeHHS Ha CHCTEMaTHYeCKoe TMpHOoOIIeHne oOydJamuxcs K
CaMOCTOSITETTFHON TTO3HABATENIFHOW MEATENBHOCTH, HAyYHBIM METOJaM IIO3HAHUS, (OPMHUPYIOIIAM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— ofecrmieueHue yCIIOBHH, CIIOCOOCTBYIOIIMX TPUOOPETEHUIO  OOYYAIOIIMMHCS  OIBITA
pa3HOOOpa3HON MEATENPHOCTH, I[IO3HAHWSI H CaMOTIO3HAHWS, KIFOYEBBIX HABBIKOB (KITFOUYEBBIX
KOMHCTCHHI/II\/'I), MMCIOIHNX YHUBEPCAJIIbHOC 3HAYCHHUE AJI PA3JIMYHBIX BUAOB ACATCIBHOCTH,

— (opmupoBanue o0mIel (YHKIMOHATHHOW M €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCIE
yMCHI/II\/'I O6’bﬂCHﬂTb 1 OLCHUBATH ABJICHUA OKPYIKAIOIICTO MHUPA, UCII0JIb3Yys 3HAHWA U OIIBIT, IMOJTYYCHHBIC
NpY W3yYEeHUH XUMHHU, OPUMEHATh WX TPU PEUICHUH NPOOJIEM B MOBCEJHEBHOW >KU3HH M TPYIOBOI
JICSATEIIbHOCTH;

— (¢opMupoBaHHEe y OOYYAIOIIUXCS TYMAaHUCTHYSCKUX OTHOIICHUM, IOHMMAaHUS IICHHOCTH
XUMHYECKUX 3HAHUH I BBIPAOOTKHM 3KOJIOTHYECKH II€JIECO00Pa3HOTO MOBEJACHHUS B OBITY U TPYJOBOH
JICATEIILHOCTH B 1ICJIIX COXPAHCHHUS CBOETO 3I0POBBS M OKPYXKAIOIICH PUPOIHON CpeIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIKO M CAMOBOCIHTAHUIO Ha
OCHOBE YCBOCHHUS OOIICUEIIOBEUYCCKUX I[CHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HaIlpaBJICHHOCTHU ﬂaaneﬁmero OGy‘-IeHI/I}I.

OO01ee 4MCIO 4YacoB, OTBEACHHBIX JJIS HW3YyYEeHHUS XHMHH Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3zoBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 68 gacos (2
yaca B HEJICIIO).



COJEP)KAHUE OBYUYEHUS

8 KUIACC

IlepBoHayanbHble XUMHYECKHE TIOHATUS

IIpenmer xumuu. Poslb XMMUM B JKM3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK. Tena M BeELIECTBa.
Odu3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOsSHHE BemiecTB. [loHsATHE 0 MeTogax TMO3HAHUS B
xuMun. UncTeie BemecTBa U cMech. CIocoObI pas3iesieHus: CMeceit.

ATOMBI W MOJIEKYJbl. XUMHAYeCKue 37eMeHThl. CHMBOJBI XUMHUYECKHX 3JIeMeHTOB. [IpocTeie n
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJISIPHOE YICHUE.

Xumugeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHas macca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca. MaccoBas
JTOJISl XUMUYECKOTO DIIEMEHTA B COCTMHEHHH.

KonnuectBo BemiectBa. Mosb. MonsipHass Macca. B3auMoOCBSA3b KOJMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IUHUI] BemiecTBa. PacuéTeI 1o opmynaM XUMUYIECKUX COSTUHEHNH.

Ou3nvecKkre ¥ XUMUYECKHE SIBICHUS. XUMHUUECKas peakius U e€ MpHU3HaKW. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XWUMHYeCKHe ypaBHeHHA. Kiaccmpukanus XWMHUYECKHX peakiuil (coeamHeHus,
pasoKEeHMsI, 3aMEIICHHsI, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XUMHYECKOH MMOCYI01, TpaBUiIaMH padOTHI B Ta00OpaTOpUy U puEMaMu 0OpaIieHus
C IabopaTopHBIM 000pyJOBaHWUEM, W3yYeHHE W ONHCaHWEe (PU3UUECKUX CBOWCTB 00pasIoB
HEOPraHWYEeCKNX BeIeCTB, HaOmrogeHne (u3mdueckux (IUIaBICHWE BOCKA, TasHHUE JbJa, PacTUpaHUE
caxapa B CTYIIKe, KHTICHHC U KOHJICHCAIIMsI BOJbI) M XUMHUYECKUX (TOPCHUE CBEYH, IPOKATMBAHUE MEIHON
MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHUCJIOTOW) SIBIICHWM, HAOJIIOJICHUE W ONKUCAaHUE TPU3HAKOB
MPOTEKAHUSI XUMUYECKUX Peakiui (pa3IoKeHHE caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMoJICHCTBHE JKejie3a C PACTBOPOM COJIU
menu (1), n3ydenne cnocoOoB pazaeneHns cMecei: ¢ MOMOIIBI0 MarHuTa, GUILTPOBaHKE, BhINIAPUBAHHE,
JTUCTWUISIIAS, XpoMaTorpadus, NMPOBEICHUE OYMUCTKU IOBAPCHHOM COJIM, HAOJIOJCHHUE W OIUCAHUC
pe3yIbTaTOB IMPOBEACHMS ONBITA, WLTIOCTPUPYIOIMICTO 3aKOH COXPAHEHHUS MACChI, CO3JaHUE MOJIEiei
MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaskHeilimue npeacTaBuTe I HEOPraHMYECKUX BElECTB

Bosnyx — cmech razos. CoctaB Bo3mayxa. Kucimopoa — aneMeHT u mpocToe BemecTBo. Haxoxaenmne
KHCJIOpOJIa B IpUpoJie, PU3nYecKre U XUMUIECKue cBoiicTBa (peakiuu ropenus). Oxcuabl. [IpumeHenne
kuciaopoga. CriocoObl TOMYYSHMsI KHCIIOpOAa B JIa0OpaTopuyd U IPOMBINUICHHOCTH. KpyroBopor
Kkuciaoposa B npupoae. O30H — ayuIoTporHas MOIU(GUKAIIKSA KACIOPOa.

TermnoBoit  3PQeKT XUMHUUECKOW peakiyud, TEPMOXUMHYECKHE YpaBHEHHs, JK30- W
SHJIOTEPMUYECKHAE PEAKIMU. TOIUIMBO: yroyib U METaH. 3arps3HEHHE BO3/yXa, YCHICHHE MapHUKOBOIO
3¢ dekra, paspyiieHue 030HOBOTO CJIOSL.

Bomopoa — sneMeHT u mpocToe BeriecTBo. HaxokiaeHue Boaopoja B Hpupoje, pusuveckue u
XUMUYECKUE CBONCTBA, IPUMEHEHHE, CITOCOORI mory4ueHusI. KuciaoTel u comnm.

MoutsipHbIit 006EM ra3oB. Pacu€Tel M0 XUMUYECKUM YPaBHEHHUSIM.

O®usnueckue cBoiictBa Boabl. Boma kak pactBoputens. PactBopel. HackiieHHble U
HEHACBIILICHHBIE PacTBOpbL. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBas J0Js BEIIECTBA B PacTBOPE.
Xumuueckue cBoiictBa Boabl. OcHoBaHUs. Posib pacTBOPOB B MPpUPOJE U B KU3HU YenoBeka. KpyroBopot
BOJIbI B IPUPOJIE. 3arpsa3HeHUe MPUPOIHbIX BoA. OXpaHa U 0UMCTKA NPUPOIHBIX BOJ.

Knaccudukamuss  Heopranmdeckux  coeamneHuit.  Oxcuapl.  Kiaccudukamus — OKCHIOB:
coneoOpa3zyromue (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) M HecosneoOpasyromue. HomeHnkmatypa
okcu0B. du3nueckue U XuMUIecKrue CBOMCTBa OKCUAOB. [lonydyeHue okcuios.

OcHoBanus. Kitaccudukanus ocHOBaHUM: IENOYN U HEPaCTBOPUMEBIE OCHOBaHUs. HoMeHKaTypa
ocHoBaHMI. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonyuenure ocHOBaHUI.

Kucnotel. Kitaccudukarus kucnot. Homenknarypa kuciaor. @u3ndeckrue 1 XUMAYECKHE CBOKWCTBA
kucnoT. Psa aktuBHoctu MetayioB H. H. bekerosa. [lonyuenue kucnor.

Comu. HomeHknatypa coneil. @uzndeckue 1 XMMHYECKHE CBOMCTBaA coiiell. [lonmydenue conen.

T'eneTudeckas CBs3b MEXKIY KlacCaMl HEOPTaHUUYECKUX COCTUHEHUH.

Xumuueckuii IKcnepumenm:



KadeCTBEHHOE OIpENENCHNE COMACPKAaHUS KHUCIOpPOAa B BO3AyXe, IOJNy4YeHUE, coOupaHHe,
pacrno3HaBaHHE W M3yYeHHE CBOWCTB KUCIOPOAa, HAOMIOAEHNE B3aNMOICHCTBHS BEIIECTB C KUCIOPOAOM
Y YCJIOBHS BO3HHUKHOBEHHS W TPEKpalleHusi ropeHus (Ioxkapa), 03HaKOMJIEHHE C 00pa3iiaMi OKCHUIOB U
ONHMCaHWE WX CBOWCTB, IONy4YeHHE, COOMpaHWE, paclo3HaBaHWE W W3YYCHHWE CBOMCTB BOJOpOIA
(ropenme), B3ammomelictBue Bomopoma ¢ okcugoMm Memu (1) (BO3MOXXHO  HMCHONB30BaHHE
BHICOMATEPHAJIOB), HAOIOeHNE 00Pa3IIOB BEMIECTB KOJIMIECTBOM | MOJIb, HCCIIEIOBAHNE OCOOEHHOCTEH
PacTBOPEHHS BEIECTB C PAa3IMYHONW PACTBOPHMOCTHIO, IPUTOTOBIIEHHE DPACTBOPOB C OMpEAENEHHON
MacCOBOH J0JIeil pacCTBOPEHHOTO BEIECTBA, B3aUMOJIEHCTBHE BOJBI C METAIaMH (HATPHEM U KaJIbIIHEM)
(BO3MOYKHO HCIIONTF30BAaHUE BHIEOMATEPHAIOB), HCCIEIOBAaHHE OOpA3lOB HEOPTaHWYECKHX BEIIECTB
Pa3IMYHBIX KIAccOB, HAOMIOACHNE M3MEHEHUS! OKPACKH MHIUKATOPOB B PAacTBOpPAX KUCIOT M IIEIOYEH,
u3ydeHne B3ammojeicTBus okcuma mean (ll) ¢ pacTBopoM cepHO# KHCIOTHI, KHUCIOT C METaJUIaMH,
peaxiuii HeWTpaau3aliy, MoJIy9eHne HepaCTBOPUMBIX OCHOBAHUH, BRITECHEHHE OTHOTO METaJia APYyTUM
W3 pacTBOpa COJIH, PelIeHHe SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHeilmue Kiacchl HeOpraHnIeCKIX
COECIMHECHUID.

Ilepuonuyeckuii 3axkon u Ilepumoauyeckasi cucremMa Xxumuuyeckux »3aementos Jl. M.
MenneneeBa. Ctpoenue aToMoB. Xumu4yeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE
peakuuu

[lepBble MOMBITKK KIACCHU(PHUKAIME XHMHUYECKHX JJIEMEHTOB. [loHSATHE O Tpynmax CXOJHBIX
AJIEMEHTOB (IIENOYHBIE W MIENIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00Pa3ytoT aM(pOTEPHBIE OKCUIBI M THAPOKCHIBL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux 3ieMeHToB [[. M. MeHnneneesa.
KopoTtkonepuoanas u jymHHONIEproAHas GopmMbl [leprouueckoil cuCTEMbl XUMUYECKHUX 3JIEMEHTOB /.
N. Menpneneesa. Ilepuoasl u rpynmsl. @U3sn4ecKkuil CMBICH IOPSJKOBOIO HOMEpAa, HOMEPOB IIEpUOJA U
TPYIIIBI SJIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX saep. M3orombl. Onektponbl. CTpoeHHE 3JIEKTPOHHBIX
o0oJiouek aromoB mepBbiX 20 xuMmuueckux 3neMeHToB [lepuonudueckoii cucremsl . Y. Menneneesa.
XapaKkTepuCcTUKa XMMHUYECKOIO 3JIEMEHTa I0 ero nojoxeHuro B llepuomguueckon cucreme [I. .
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paJnyca aTOMOB XHMHYECKHX OJJIEMEHTOB, METAIJIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPpyIIaM U MepruoiaM.

3uauenne [lepuoanueckoro 3akoHa u Ilepronndeckol CHUCTEMBI XHMHYECKHX 3JIEMEHTOB IS
pa3BuTUs HayKu U nipakTuku. 1. 1. MenaeneeB — yu€Hbli U rpakIaHUH.

Xumuueckas cBsa3b. KoBaneHTHas (moyiipHAasi M HETMOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTH
XUMUYECKUX 3JIEMEHTOB. IOHHAS CBSI3b.

Crenenp oxucneHusi. OKHUCIUTENHHO-BOCCTAHOBUTENbHbIE peakuuu. IIporecchl OKHCIEHUsS |
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn .

u3yueHHe 00pa3loB BEIIECTB METAIOB W HEMETAIUIOB, B3aUMOACWCTBHE THJIPOKCHIA IIUHKA C
pacTBOpaMH KHCJIOT M IIeNoYei, MPOBEIEHHE OMNBITOB, MILTIOCTPUPYIOIIUX MPHUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTEILHBIX peakiuil (rOpeHre, peakiuy pa3ioKEHUs, COSTUHEHUS).

Mescnpeomemmunie ceasu

Peanuzanus MexnpeaMETHBIX CBSI3ed MPU M3YYEHUU XHMHUM B 8 KJIacce OCYLIECTBIISIETCS 4uepe3
WCIIOJB30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK W MOHSATHH, SBJISIOMUXCS CHCTEMHBIMU
JUISL OTJCNBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTeCTBEeHHO-HAyYHbIC TOHATHS: HAYYHBIH (akT, TUIIOTE3a, TEOpHs, 3aKOH, aHaJu3,
CUHTe3, Kiaccuukamus, MEepHOAMYHOCTh, HAOIOJCHHE, HKCIIEPUMEHT, MOJICIIMPOBaHUE, U3MEPEHUE,
MOJEIIb, SIBJICHUE.

®du3uka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI, PaIUOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUYECKUH 3apsiji, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHE BEIECTBa, ras,
(m3MYeCKUe BETUYHHBI, €MHUIBI U3MEPEHHS, KOCMOC, IIaHeThI, 3BE311b1, COITHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, Tumpocdepa, MUHEpabl, TOPHBIE MOPOJBI, IOJIC3HBIC HCKOITAEMBbIE,
TOIUTMBO, BOAHBIE PECYPCHI.



9 KJIACC

BemecTBo U xXuMHYecKas peakuus

Tlepuonuueckuit 3akoH. Ilepuoamyeckast cucrema xumuueckux sneMeHtoB JI. Y. Menjeneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHWMHYECKHX JJEMEHTOB IEPBBIX TPEX
MEPUOAOB, KalmHs, KajblMsI W WX COENWHEHHWH B COOTBETCTBHH C IIOJIOKEHHWEM DIEMEHTOB B
Tlepuonuueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUIBl XHMHYECKOW CBSI3M. THIBI KPUCTAIUITMYECKUX PEMIETOK, 3aBUCHMOCTh
CBOICTB BellleCTBa OT TUMA KPUCTAJUIMYECKON PEIIETKHA U BUIa XUMUYECKON CBSI3HU.

Kiaccudukamus 1 HOMEHKIATypa HEOPTaHWYECKHX BEIIeCTB. XHMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIAXCS K  pa3iMYHBIM  KJlaccaM HEOPraHWYEeCKHMX COeIWHEHHWH, TeHeTHYecKas CBS3b
HEOPTaHWYECKNX BEIIECTB.

Krnaccudukamuss XUMAYECKHMX peakuil 10 pa3iuyHbIM MpH3HAaKaMm (10 YHCIYy H COCTaBy
YYacTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIIOBOMY 3(QeKTy, Mo HM3MEHEHHWIO CTEeTeHEeW OKHCIICHUS
XUMHYECKHAX DJIEMEHTOB, TI0 OOpaTHMMOCTH, MO YYAaCTHIO KaTajam3aTopa). JK30- W DHAOTEPMUYECKHE
peaxIum, TEPMOXUMUIECKIE yPaBHEHHSI.

Ilonsatne o cKOpocTH XUMHUYeCKOM peakiuu. [loHsTHe 00 OOpaTMMBIX W HEOOpPaTUMBIX
XUMHUYECKAX peakiusax. [loHsTHe 0 TOMOTEHHBIX W TETEpOTEeHHBIX peakunusax. [loHsTHe o KaTamuse.
[lonsiTe 0 XWMHYecKOM paBHOBecHH. (DaKTOPBI, BIUSIONINE HA CKOPOCTh XMUMHYECKOW pEaKIuud U
MOJIO’KEHHE XUMHIECKOTO PaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENBHBIE ~ PEAaKINH,  JJIEKTPOHHBIA  OajaHC  OKHCIUTEIHHO-
BOCCTAaHOBUTENBbHOU peaknuu. COCTaBlICHUE YPaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM C
WCIIOJIb30BaHUEM METO/Ia AIEKTPOHHOr 0 OanaHca.

Teopus 3MEKTPOTUTHICCKON TUCCOIMAIMH. DICKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHHUOHEI.
MexaHu3M Aucconrany BEUICCTB € pa3IMYHbIMU BUIAMH XuMHu4eckoi cBsi3u. CTereHb Juccouuanmnu.
CuibHBIC U C1a0bIC AJICKTPOJIUTHI.

Peaknmn woHHOrO OOMeHa. YCJIOBUS TNPOTCKaHHS pEaKIUid HMOHHOTO OOMEHA, IOJIHBIE |
COKpalI€HHble HMOHHBIE ypaBHEHHs peakuuii. CBolicTBa KHCJIOT, OCHOBAaHHMH M cOJled B CBeTe
MPEJICTABICHUH 00 3JIEKTPOIMTUYCCKON nauccoluanui. KadecTBeHHbIC peakiuy Ha WOHBL [loHsATHE O
TUAPOJIM3E COJIEH.

Xumuueckuii IKcnepumenn .

03HAKOMJICHHE C MOJEIISIMU KPUCTATUNIECKUX PEMIETOK HEOPTaHUIECKUX BEIIECTB — METAJLIOB U
HeMmeTaioB (TpaduTa W amMmasza), CIOKHBIX BEIIECTB (XJIOpUIA HATPHs), UCCIEJAOBAHUE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOW pEaKIMh OT BO3JACUCTBUSA  Pa3IUYHBIX  (haKTOPOB,  HUCCIIEIOBAHUE
3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IIpollecca JUCCOIMAIMM KHCIOT, IIejo4yell u cone
(BO3MOKHO HCIIOIH30BAHHUE BUIEO MATEPUAIOB), MPOBEICHHUE OIBITOB, WLTIOCTPUPYIOMMX IPU3HAKH
MPOTEKAHUsl Peakiyii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BBIICICHHE ra3a, 0Opa3oBaHHE BO/IbI),
OIIBITOB, WUIIOCTPUPYIOIIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTECIIbHBIX peaKuHﬁ (ropeHHe, pCaKkuuun
pasoKEeHHsI, COCIUHEHHUS), PACIO3HABAHME HEOPTaHWYECKUX BEIIECTB C IIOMOIIBI0 KAad4eCTBEHHBIX
peaKHI/Iﬁ Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJIILHBIX 3a1a4.

HemeTansbl u uX coeqTuHeHUsI

OO0mas xapakTepucThka rainoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC CTEICHU
okucienus. CTpoeHne U (PU3NIECKHE CBOMCTBA MPOCTHIX BEIECTB — I'aJIOTEHOB. XMMHUYECKHUE CBOWCTBA
Ha TIpuMepe XJIopa (B3auMOJIEHCTBHIE ¢ METAIIaMH, HEMETaJUTaMH, Iiiejo4amu). XyiopoBoaopoa. CosiHas
KHCIIOTa, XUMHUYECKHUE CBOMCTBA, MONy4YeHHE, MpuMeHeHue. [leficTBUe XJopa W XJOPOBOAOPOJA Ha
OpraHm3M 4eloBeKa. BakHelre XJI0prIsl M UX HaAXOXKICHHUE B TIPUPOJIE.

Oo6mas xapakrepuctuka meMeHToB VIA-rpynmel. OcoOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTepPHBIE
crenienn okucieHus. CTpoeHHe W (PU3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa M CEpHI
AmnoTponiHble MoAM(UKAIMKA KHCIOpPOJa W Cepbl. XUMHYECKHe CBoOWcTBa cepbl. CepoBoaopo,
CTpoeHUe, (U3NYECKHEe W XUMHUYeCKHe CBOHCTBA. OKCHABI Cepbl KaK NPEJCTABUTEIH KHCIOTHBIX
okcuioB. CepHas KHCIOTa, (PU3NYECKHE W XMMHYECKHE CBOWCTBa (0OIIME Kak MpPEJCTaBHTENS Kiacca
KHCIIOT ¥ crneruduueckue). XUMHUECKUE PEaKIUH, JIekKAllne B OCHOBE IPOMBIIUICHHOTO Crocoda
MoNy4eHus: cepHol kucnoThl. [lpumenenue cepHoil kKucimoTbl. ColM CEpHOM KHUCIOTHI, KaueCTBEHHAS
peaknus Ha cynabpar-uoH. HaxoxkjaeHue cepbl U e€ COeTUHEHHN B TPUPOAC. XUMUYECKOE 3arpsS3HCHUC



OKpY>Kalollel cpeasl COSNMHEHUSIMH cepbl (KUCIOTHBIE OOXAW, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CITOCOOBI €T0 MPEAOTBPAIICHHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-Tpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTCTIEHN OKHCIICHUS. A30T, paclpoCTpaHEHHE B TPHUPOJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMHaK, €ro (Qu3MYecCKHe W XHMHUYECKHe CBOWCTBA, IMONydYeHHE W
npumenenue. Comu aMMOHUS, X (DH3WYECKHe W XMMHUYECKHe CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peaxius Ha WOHBI aMMOHHS. A30THas KHCJIOTa, €€ TMoiy4deHue, (U3NYecKue W XUMHYECKHE CBOWCTBA
(oOmrue Kak MpeacTaBUTENS Kiacca KHUCIOT W crnernududeckue). Mcmoab3oBaHHe HHUTPATOB M COJICH
aMMOHHSA B Ka4eCTBE MHHEPAIbHBIX YIOOpeHWH. XWMHYECKOoe 3arps3HEeHHEe OKPYXKarolied Cpeipl
COCIMHEHISIMA a30Ta (KUCIIOTHBIE IOXAW, 3arpsA3HEHHE BO3AyXa, MOYBBI W BOJ0EMOB). Docdop,
ayutoTportHeie Mogudukanuu Gocdopa, pusndeckne m xumudeckue cBoiictBa. Okcun docdopa (V) m
¢dochopras kucnora, pusMUECKHe U XUMHUYECKHE CBOWCTBA, moiy4eHne. Mcmomp3oBanue ¢ocdatoB B
KaueCTBe MUHEPAIBHBIX YIOOpEHUIA.

Oo6mas xapakrepuctuka meMeHToB IVA-rpynmel. OcoOeHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIC
CTETICHH OKHCIICHHS. Y TJIEPO/, aJUTOTPOITHBIE MOTU(PHKAINH, PACIPOCTPAHEHHE B MPHUPOIEe, (hH3MdecKre
U XUMHYeCKHe cBoicTBa. ApcopOmumsa. KpyroBopor yrmepoma B mpupome. OKCHABI yriiepona, HX
¢u3nYecKne W XUMHUYECKHE CBOWCTBA, NEHCTBHE Ha XMBBIE OPTraHW3MBI, MOJMY4YeHHE U IMPHUMEHEHUE.
DKOJOTHYecKre MPOoOJIeMBI, CBSI3aHHBIE ¢ OKcHIOM yriepona (1V), rumoresa rio0aibHOTO MOTETUICHUS
KITUMaTa, MapHUKOBBIN A (deKT. YTOoNpHAs KUCIOTa U €€ CONHU, MX (PU3NIEeCKHe U XUMUIECKIE CBOWCTBA,
nmosydeHue W nmpuMeHeHue. KauecTBeHHast peaknys Ha KapOoHAT-WOHBI. Vcmonp3oBaHne KapOOHATOB B
OBITY, MEAUILIMHE, TIPOMBILIIICHHOCTH M CEIILCKOM XO035HCTBE.

[lepBoHauanbHBIC MOHATHS 00 OPraHUYECKHUX BEIISCTBAaX KaK O COCIMHEHHUSIX yriepoaa (MeraH,
9TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIULEPUH, YKCyCHas KHcioTa). [IprupogHble HCTOYHUKH YTIIEBOIOPOIOB
(yromp, mpupoAHBI Tra3, He(PTb), MPOLYKTHl WX TMepepadoTKu (OEH3WH), MX pOJIb B OBITY H
IMPOMBITIIJICHHOCTH. ITonsarue o GI/IOJ'IOFI/I‘IGCKI/I Ba)XXHBIX BCHICCTBAX: JXHUPaAX, 6em<ax, YrieBoaax — U ux
POJIH B )KM3HU UYesioBeKa. MaTepualibHOe €JUHCTBO OPTaHUYECKUX M HEOPTaHHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuueckue m XMMHUYECKHE CBOWCTBA, MoJy4deHHue W npuMeHeHue. CoeanHeHHs
KpemHHusi B mpupone. OOmme mnpencraBieHust o6 oxcune kpemuus (IV) u kpemMHHEBO Kuciore.
CI/IHI/IKaTBI, HUX HUCIIOJIB30BAaHUC B 6B1Ty, B IPOMBINIJICHHOCTH. Baxneimnine CTPOUTECIIbHBIC MAaTCpUAJIbI:
KepaMHKa, CTEKJI0, IIEMEHT, OCTOH, keje300eToH. [IpoOiemMbl 0E30MacHOr0  HMCIIOJIb30BaHUS
CTPOUTCIIbHBIX MAaTCpHUaIOB B HOBCGI[HCBHOﬁ KHU3HU.

Xumuueckuii IKcnepumenn .

u3yueHne 00pa3loB HEOPraHWMYECKHX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, IPOBEICHUE
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI M Ha6J'IIO[IeHI/Ie IMPU3HAKOB HUX IIPOTCKAaHUA, OIbITHI,
oTpaxaromue (u3ndeckne ¥ XHMHUYECKHE CBOMCTBA TalOreHOB W HMX COCJUHEHUH (BO3MOXKHO
UCTIOJIb30BaHUE  BWJICOMATEpUANIOB), O3HAKOMJICHHE C o00pa3liaMd  XJOpPHIOB  (TaloreHHIIOB),
03HaKOMJIEHHE ¢ 00pasliaMH Cepbl U €€ COeTUHEHUS MU (BO3MOXKHO MCIOJIb30BaHHE BUIEOMATEPUAIIOB),
HaOJro/leHNe Tpoliecca OOyTJIMBaHUS caxapa IMOJl JeHCTBUEM KOHIIEHTPHUPOBAHHON CEPHOW KHCIIOTHI,
U3yUYeHHE XUMHUYECKUX CBOWCTB pa30aBlIeHHOH CEpHOW KHUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuy Ha
cynb(haT-uoH U HaONIOJCHWE TpU3HAKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKHMH CBOWCTBAMHU
azora, pocdopa u ux coenuHEHNH (BO3MOKHO UCIOJIL30BAHKE BHEOMATEPHAJIOB), 00pa3laMH a30THBIX
u (hocopHBIX YHAOOpeHUH, MonydeHne, cCoOMpaHue, paclO3HABaHWE W W3yYEHHE CBOWCTB aMMHAaKa,
MPOBEJICHHE KAaYeCTBEHHBIX PEaKIMii HAa WOH aMMOHHUSA W (Gocdar-WOH U H3YYCHHE TNPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBUE KOHIEHTPUPOBAHHOW a30THOW KHCJIOTBI C MeIbl0 (BO3MOXKHO
WCIIOJb30BaHKE BHJICOMATEPHAIIOB), U3yUYEHUE MOJIENel KPUCTAUNIMYECKUX PEmETOK anMasa, rpadura,
¢yiepeHa, 03HaAKOMIICHHE C MTPOIIECCOM aJICOPOLINN PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTUBOra3a, MMojJyyeHrne, COOMpaHue, pacrlo3HaBaHue M M3YUYEHUE CBOMCTB YIJIEKHCIIOrO
rasa, IpOBEJICHHE KAaYeCTBEHHBIX PEaKIWii Ha KapOOHAT M CHJIMKAT-WOHBI W W3YYCHUE MPHU3HAKOB HX
MPOTEKaHUsl,  O3HAKOMJIEHHME C  MNPOAYKIHMEW  CUJIMKATHOW  TMPOMBIIUICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe « BakHelre HeMeTauTbl 1 UX COCTUHEHHSD».

MeTaJuTbl M X COEIHHEHHS

OO01mas XxapakTepUCTUKAa XUMHUYSCKUX 3JICMEHTOB — METAJUIOB HA OCHOBAaHUM WX IOJIOKEHUS B
Ilepuoanueckoit cucteme xumuuyeckux sneMeHToB J[. Y. MenneneeBa u ctpoeHus atomMoB. CTpoeHue



MeTayuioB. MeTaminyeckasi CBSI3b M METAIUIMYECKash KPUCTAJUIMYECKas pelIéTka. DIEKTPOXUMHUUYCCKUMA
psaia HampspkeHud MetayuioB. Du3WyecKkMe W XUMHYECKHE CBOWcTBa MeTauioB. OOmme crmocoOs!
nmosTydeHus: MeTaiioB. [IoHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3WH.
CrmutaBsl (CTalmb, YyTYH, JIOPATIOMUHIHN, OPOH3a) U UX MPUMEHEHNE B OBITY M IPOMBIIIICHHOCTH.

[Ilenounble MeTamibl: nojiokeHue B llepuommnueckoil cucteme Xumudeckux anemeHtoB [ H.
MemnzeneeBa, CTpO€HHE HX aTOMOB, HaXOXKJIeHUE B mpupoae. Pu3nveckne n XMMHUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne meloYHbIX MEeTallIoB
U UX COCIUHEHUI.

[IlenouHo3emMeNnbHbIE METANJIBI MarHuid M KaJlbllui: mojokeHue B Ilepuommveckoid cucreme
XuMHUecKux daeMeHToB JI. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HaXOX/JeHHUE B Npupojae. DPuzndeckue
¥ XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeimme coequHeHHS Kamblus (OKCHA, THAPOKCHI,
conn). JKEcTKoCTh BOBI 1 CIIOCOOBI €€ yCTpaHEHUSI.

AnmtoMmunuii: nonoxxkenue B Ilepuoandeckoit cucteme xumudeckux snemeHToB JI. . MeHeneesa,
CTPOEHHE aToMa, HaxOXJAeHne B mpupoae. DPunveckne W XUMHUYECKHE CBOMCTBA afOMUHUS.
AmMdoTtepHbIe CBOWCTBA OKCHIA M THAPOKCH 1A ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoaudeckoit cucrteme xumuueckux snemeHtoB JI. M. MeHneneesa,
CTpOEHHE aToMa, HaxoXJeHwe B mpupoae. dm3mueckne W XUMHUYECKHE CBOIcTBa kemeza. OKCHbL,
ruapokcunbl u comu xenesa (1) u xemesa (111), ux cocras, cBOWCTBA U MOITyIEHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMIIEHHE C 00pa3llaMd METAJIOB ¥ CIUIABOB, MX (DM3MUYECKUMHU CBOWCTBAMH, H3yUeHHUE
pe3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIOJB30BAaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH
B3aUMOJICUCTBHS OKCHA KaJbIlMsi M HATPUSA C BOJOHM (BO3MOXXHO HCIIONH30BAHUE BHUIICOMATEPUAIIOB),
UCCIIEIOBAHNE CBOWCTB JKECTKOM BOABI, IIpolLlecca TOpPEeHHs JKele3a B KHUCIOpoae (BO3MOXKHO
WCIIOJIb30BAaHUE BUJCOMATEPHAIIOB), IPU3HAKOB MPOTCKAHUS KAaUeCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus,
KaJIBIUs, QIFOMHUHUSA, IMHKA, xkene3a (1) u xenesa (111), mequ (1), HabnrofeHUe U ONMMCaHUE TTPOIECCOB
OKpallrBaHUA IIJ1aMEHU HOHaAMH HaTpus:, KaJiuAa u KaJabL st (BOSMO)KHO HUCITIOJIb30BAHUC
BUJICOMATEPUAIIOB), HCCIIC0BaHNE aM(pOTEPHBIX CBOMCTB TMIPOKCHIA aTFOMUHMS U TUIPOKCHIA IUHKA,
PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Baxkneiiniyie MeTaniabl M UX COCANHCHUSD).

XuMus 4 OKpYsKAOLIasA cpeaa

BemectBa u Matepuaibl B MOBCETHEBHOM JKU3HH YeIOBeKa. be3omacHoe UCoap30BaHNe BEIIECTB
Y XUMUYECKHUX peakuuil B ObITy. [lepBas mOMOIIs pY XUMHUYECKHX 0XKOTaxX U OTPaBICHUSIX.

XuMHUECKOe 3arpsi3HEHHE OKpyXKaromed cpeasl (mpeaenbHas TOMyCTUMas KOHIICHTPAIUs
BeniecTs, Aanee — [1/IK). Poss Xxumum B penreHr# 3K0JI0THIECKUX TPOOIIEM.

Xumuueckuii sxcnepumenm:

M3y4eHue 00pa3IioB MaTepUaoB (CTEKIIO, CIUIABHI METAIIJIOB, MIOJTUMEPHEBIE MaTepHAIbI).

Mesicnpeomemnmnsule ceasu

Peanusanust MeXNpeaAMETHBIX CBS3€H MPH M3y4YEHWH XUMHH B 9 Kilacce OCYIIECTBISIeTCS depe3
HUCIIOJIB30BaHUE KaK 06IIII/IX €CTCCTBECHHO-HAaYy4YHbBIX HOHSITHI>'I, TaK U HOHHTI/II71, ABJIIOIIUXCS CUCTEMHBIMU
AJ1d OTACJIIBHBIX NPEAMETOB €CTECTBECHHO-HAYYHOI'O ITUKIJIA.

OO01ue ecTeCTBEeHHO-HAyYHbIC TOHATHS: HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHalu3,
CUHTe3, Kiaccuukamus, MEepHOAMYHOCTh, HAOIOJCHHE, SKCIIEPUMEHT, MOJICIIMPOBaHUE, W3MEPEHUE,
MOJIeJIb, SIBJICHHE, TAPHUKOBBINA 3PHEKT, TEXHOIOTHSI, MATEPHAITEI.

®du3uka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI, PaIUOAKTUBHOCTD,
MOJIEKYJIa, DSJIEKTPUUYECKUN 3apsj, IPOBOJHUKH, TOJYIIPOBOJAHUKH, JHAJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BEIeCTBA, Tra3, pPacTBOP, pPacTBOPUMOCTS,
KPUCTAJUTMYECKAsT PEMIETKA, CIUIaBbl, (DU3MYECKUE BEIUYHMHBI, EAWHUIGI W3MEPEHHS, KOCMHYECKOEe
MIPOCTPAHCTBO, IIAaHETHI, 3BE3/161, COMHIIE.

buonorus:  ¢otocuHTe3, nbIXaHue, OwWocdepa, OIKOCHCTEMAa, MUHEpPAIbHBIE yIOOpEeHHS,
MUKPORJIEMEHTHI, MAaKpO3JIEMEHTHI, TUTATENIbHBIC BEIIECTBRA.

I'eorpadms: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE MOPOJBI, IOJIC3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJAHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yIbTaThl OCBOSHHS MPOrPaMMbI OCHOBHOT'O 001Iero 00pa3oBaHus JOCTUTAIOTCS B
xo7ie OOy4eHUS XMMUH B CIMHCTBE Y4YCOHOHW W BOCIUTATEIBHOM NEATETBHOCTH B COOTBETCTBHU C
TPaJWLIMOHHBIMA POCCUHCKUMHU COLUOKYJIBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
NPUHATHIMH B 00IIECTBE MPaBUIAMH M HOPMaMHU MIOBEACHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHNS,
CaMOPa3BUTHS U COLMATM3ALNN 00YyJaIOMINXCA.

JIMYHOCTHBIE Pe3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOLIMXCSI PYyKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIUI U pacIIUpeHUe OMbITa AEITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
qJacTu:

1) naTpMOTHYECKOT0 BOCIIMTAHHUS:

LIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYyJIbTYpPHOMY, HCTOPUYECKOMY U Hay4YHOMY
HacJIeINI0, TIOHUMaHHS 3HAYeHUS] XUMHYECKOH HAayKH B KH3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJIAQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U OOIECTBA;

2) rPaKIaHCKOIr0 BOCIIHTAHUS

MIPEJICTABJIECHUS O COLMAIBHBIX HOPMaX U MpaBUJaX MEKIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTHUBE,
KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJNIE3HOW, Y4eOHOMCCIEI0BATENBCKON,
TBOPYECKOW M JAPYTHX BUJAAX JAEATEILHOCTH, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOW NESITeIbHOCTU
IpY BBINOJIHEHUH Y4YEOHBIX, IO3HABAaTEIbHBIX 3a7ad, BBINOJHEHUM XUMHUYECKHX HKCIEPHUMEHTOB,
CO3aHMM Y4YEOHBIX HPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOILM B IpOILECCe ATOM
y4eOHOM [NesTeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEJCHHWE M IOCTYNKH CBOMX TOBapHLICH C
MO3ULMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUSI [TOCIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUYECKHE IPEJCTABICHUSI O BEIIECTBE M XMMHYECKOM PEaKLUUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOLINE OCHOBY ISl IOHMMAaHMS CYIIHOCTH Hay4YHOM
KapTHHBl MHpa, MPEICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3sBUTHS HPUPOJBI, B3aUMOCBS3AX
YeJI0BeKa C MPUPOIHOI Cpesioi, O POIM XMMHUH B IO3HAHUH ATHX 3aKOHOMEPHOCTEH;

NIO3HABaTebHbIE MOTHBBI, HAIIPaBJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOMMBIE
Ui OOBsICHEHHs HaOIIONAaeMbIX NPOLECCOB U SIBICHHWH, I103HABATENbHOW, HH()OPMALMOHHOM U
YUTATENLCKOW KYJBTYpPhl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIbHOM PabOTHl C y4yeOHBIMH TEKCTaMHu,
CHPaBOYHOM JTUTEPATYPOH, JOCTYITHBIMH TEXHUUECKUMHU CPEACTBAMH WHPOPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYyYEeHHIO M TI03HAHHUIO, JIOOO3HATENBHOCTh, TI'OTOBHOCTH M CIIOCOOHOCTH K
€caM0o00pa30BaHMIO, TPOEKTHOW M HCCIIEAOBATENIbCKONW JAEATENILHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YUYEHHUS B JaJIbHEHIIIEM;

4) popmMupoBaHMs KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKMU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO, YCTAaHOBKM Ha
3JI0POBBI 00pa3 >KU3HH, OCO3HAHHE IOCIEACTBUI M HENPHUITHE BPEIHBIX NPHUBBIYEK (YHOTpeOIeHMS
AJIKOTOJIsI, HAPKOTHKOB, KypEHHS), HEOOXOAMMOCTH COOJIIOJICHHUS ITPABUI 0€30TIaCHOCTH TIPU 00paIlleHu
C XUMHYECKHMH BEIIECTBAMH B OBITY M PEabHON KH3HH;

5) TpyoBOro BoCuTAHUSA:

UHTEpeC K MPaKTUIECKOMY H3YUeHUIO Tipodecchii u Tpyja pa3InyHoOro pojia, YBaKEHHE K TPYLy U
pe3ynbTaTaM TPYAOBOH NeATENbHOCTH, B TOM YHCJIE Ha OCHOBE MPHUMEHEHHs IMPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBINA BHIOOp HWHIWBUAYAJIHHOH TPACKTOPHH TIPOJOJDKEHHS OOpa3oBaHUS C YUYETOM
JUYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIENIHOW TPO(EeCCUOHATTBHON  JIESITEIbHOCTH M Pa3BUTHsI HEOOXOJUMBIX YMEHHH, T'OTOBHOCTh
aJlanTHPOBATHCS B MPO(PECCHOHATFHON CPEIE;

6) 9K0JIOrHYeCKOro BOCIIUTAHMSI:



JKOJIOTHYECKH TIeJIecO00pa3HOe OTHOIICHUE K MPHUPOJIC KaK UCTOYHHUKY XKU3HU Ha 3eMiie, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOr0 M Oe30macHOro obOpasza »KH3HH, OTBETCTBEHHOE
OTHOIIICHWE K COOCTBEHHOMY (HU3UYECKOMY M IICUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
COOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI NMpPH padoTe ¢ BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMbie TPU HM3YYCHHHM XUMUU, U1 pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAloUIeH MPUPOIHONW CpPEOM, ISl MOBBIIMICHUS YPOBHS SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIO0ATBHOTO XapakTepa 3KOJOTHYECKHX MPOOJIEM M IMyTed HMX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, JKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAaTHCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANLHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJbTATDBI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, PUHITUI, TUIOTe3a, (aKT, CUCTeMa, MPoIlecc,
JKCIICPUMEHT U JIPyroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJIAIOT HA OCHOBE 3HAHUH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IIEIOCTHOW HAyYHOMH
KapTUHE MHUpa, M YHUBEpCaIbHbIC Yy4eOHBbIC JEUCTBUS (MO3HABATENIbHBIC, KOMMYHUKATHBHBIC,
pEryJNATHUBHBIE), KOTOpbIE OO0ecmeuuBalOT (OPMUPOBAHHUE TOTOBHOCTH K  CaMOCTOSTCILHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YI€OHOM NeITeTEHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIe TeiicTBUS

Ba3oBble jJoruueckue qecTBUNA:

YMEHHS HCIIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHHUS TP OCBOCHHWW 3HAHWM: pPacKpBIBAaTh
CMBICTT XUMHYECKUX TOHATUH (BBIIEISATh WX XapaKTepHBIC NPU3HAKH, YCTaHABIWBATh B3aMMOCBS3b C
IPYTHMH TIOHATHSMH), HWCIOJB30BATh MOHATHA i OOBSCHEHHS OTIENbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpAaTh OCHOBAaHWS W KPUTEPHUH IS KIACCU(PUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIInH,
YCTaHABIMBATh MPUYUHHO-CICCTBEHHBIE CBS3M MEXKIYy OOBEKTaMU H3YYCHHS, CTPOUTH JIOTHYECKHE
paccyxaeHus: (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUSHYIS,

yMEHHE TIPUMEHSATh B TMPOIECCe IIO3HAHWS TMOHATHA (IIPEIMETHBIE W METalpeIMETHEIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPE0OPa30BEIBATh ITUPOKO IPUMEHIEMBIE
B XMMHHU MOJIENBHEIE MPEICTABICHNS — XUMHUYECKUH 3HAK (CHMBOJI DIIEMEHTA), XUMU4ecKast opMmya u
ypaBHEHHE XHMHYECKOW PEaKIMi — IMPU PEUIeHHH Yy4eOHO-TIO3HABATENbHBIX 3a7ad, C Y4ETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKH HW3Y4aeMBbIX
O0OBEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKiuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3yUaeMBIX MPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBarTebCKue JeCTBUA:

yYMEHHE HCIONb30BaTh MOCTABICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Uil (OPMHUPOBAHHUS THUIOTE3Bl IO TMPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpPHOOpPETEHNE ONbITa 10 IUIAHMPOBAHUIO, OPTaHMW3AlMd W TPOBEICHUIO YYCHUYECKHX
JKCIIEPUMEHTOB, YMEHHE HaOIIOJaTh 3a XOJOM TIpoIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3ynbraT, (GopMynHpoBaTh O000OLICHHMS M BBIBOABI 10 pe3yjibTaTaM IPOBEAEHHOIO OIIbITa,
MCCJICIOBAHMS, COCTABJIATh OTYET O MPOJICIIaHHOM paboTe.

Pa6ora ¢ undopmaiueii:

yMEHHE BBIOMPATh, aHAJTM3UPOBATh ¥ MHTEPIPETUPOBATh MHOOPMALIUIO Pa3IMUHBIX BHUIOB U (OpM
MIPEICTABIICHUSA, TIOy9aeMyI0 W3 Pa3HbIX WCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XHMHYECKOTO
COJIEpIKaHus, CIIPaBOYHBIC TOCOOUs, pecypchl MIHTEpHETa), KPUTHUECKU OLICHUBATh IIPOTHUBOPCUUBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YyMEHHE TPUMCHITh Pa3IUYHBICE METONIBI M 3alpoChl IPH IOUCKEe M OoTOOpe WHpOpMAIUd M
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMMMBIX [JI1 BBITIOJHEHHUS YyYEOHBIX W TO3HABATEIBHBIX 3ajad
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWe oOmbiTa B 00JacTH  HMCIOJIB30BaHUS  HHPOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBNAJCHWE KyJNbTypOH AaKTHBHOTO WCIOJB30BAHMS Pa3TUIHBIX



TIOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BBIOMpATh ONTHUMaNIbHYI0 OpMy TpeacTaBieHHs WHPOpPMALUU U
WITIOCTPUPOBATh pellaeMble 3a/aud HECIOKHBIMH CXEMaMHM, [uarpaMMaMu, APYTUMH (QopMaMH
rpaduku 1 UX KOMOMHAIUSIMY,

YMEHUE HCIONb30BaTh M aHAIW3UpOBaTh B IMpolecce Y4eOHOW U HCCIEeNOBAaTENbCKOM
JeSITeIbHOCTH MH(POPMALIMIO O BIUSHUM NPOMBILUICHHOCTH, CEJILCKOTO XO035iCTBa M TpPaHCIOpTa Ha
COCTOSTHHE OKpY:Karollel IpUpOAHOHN Cpeabl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHbIE y4eOHbIe 1elCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B XOje Auanora U (WiIM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMOii
TeMBbI, ((OPMYITHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMIOHEHHUS MPEATIOKESHHON 3a/1a4H;

YMEHMS TPEACTABIATh IMOMyUYEHHBIE Pe3yJbTaThl MO3HABATEIbHOW NEATENBHOCTH B YCTHBIX WU
MUCBMEHHBIX TEKCTaX; JIeNaTh IMPE3CHTALUI0 PE3yJbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4eOHOTO
MPOEKTa);

yMeHHsI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATCIBHOW U
WCCIIEIOBATENbCKON JEATENbHOCTH TMPH PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4éTa OOIIMX
WHTEPECOB M COTJACOBaHUS TO3WIMKA (0OCYX IeHHs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMEIY,
KOOpJMHALIUS COBMECTHBIX JEHCTBHM, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa BBINOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIe AelicTBUA:

YMEHHE CaMOCTOSITENIbHO OIpeNeNsTh Ledd JeATeNbHOCTH, IUIaHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpATh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHus] YIeOHBIX W MO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIIEHO COCTABIISATh HITH
KOPPEKTUPOBATh MPEIIOKEHHBIA aITOPUTM ACHCTBUI NMPU BBIIOJHEHUU 33aHUU ¢ YYETOM MOIYUYEHUS
HOBBIX 3HaHUI 00 WH3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHHUBATH COOTBETCTBUE
MOJYYEHHOIO pe3yibTaTa 3asBICHHOW LEJNH, YMEHHME HCIOJNb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3aJlaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00S3aTEIBHOTO COIEPKaHUs, YCTAHOBIEHHOTO
JaHHOM (enepanbHON pabouell MporpamMMoil, BEIIACISIOT: OCBOCHHBIE 00YYaOIIMMUCS Hay4YHbIe 3HAHMS,
YMEHUS U CIOCOOBI ACHCTBUM, crienu(pHIecKre 11 IPeAMETHON 001acTi « XUMUsD, BUABI JESTEIBHOCTH
[0 TOJYYEHUIO0 HOBOTO 3HAHMSA, €r0 MHTEPHpETaLuH, NpeoOpa3oBaHUI0O U NPUMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX M HOBBIX CUTYaIUSIX.

K xonuy o0yuenus B 8 kiacce mpeaMeTHble pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH y 00yUArOIMXCSl YMEHUI:

®  pacKphIBAaTh CMBICII OCHOBHBIX XMMUYECKUX MOHITUI: aTOM, MOJIEKYJIa, XUMUIECKUN 3JIEMEHT,

MPOCTOE BEILECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAs), BaJIEHTHOCTD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJISIpHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JOJII XUMHYECKOTO 3JIeMEHTa B COEJUHEHUH, MOJISIPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIECHHS, XUMHYECKas
peakuusi, Kiaccu(UKalMA peaKlHil: peaklUyd COeITUHEHHUS, PEaKUUH DPa3JIOKECHUS, PEeaKLUH
3aMelICHUs, peakuud OOMeHa, HPK30- W DJHIOTEPMHYECKHE PEaKLUUH, TEIIOBOH 3PQeKT
peakuuu, SApo aToMa, JJIEKTPOHHBIA CIIOW aTroma, aToMHas OpOuTalb, paguyc aToMma,
XUMHYECKasl CBSI3b, TOJIAPHAsl M HETOJIIpHAsl KOBAICHTHAS CBS3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHHOH, PacTBOP, MaccoBast A0JIs BelIeCTBa (TIPOLIEHTHAs KOHICHTPALUs) B paCTBOPE;

®  WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX MOHSATHA U MPUMEHSTH 3TH MOHATHS

NIPY ONUCAHUM BELIECTB U UX MPEBPAIICHHIA;
® HCIOJB30BaTh XMMHUYECKYI0 CHMBOJHMKY JJSl COCTaBieHHUs (HOpMyJ BELIECTB M ypPaBHEHUM
XUMUYECKUX PEaKLUil;

® OIpeaAcCIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCINMHCHUAX, CTCIICHb OKHUCJIICHUA

3JIEMEHTOB B OMHApHBIX COEAMHEHMAX, NPUHAAJIEKHOCTh BELIECTB K OINpPENEIEHHOMY Kiaccy



coemuHEHW 10 (opMysiaM, BHJ XHMHYECKOW CBSI3W (KOBaJCHTHAas W HWOHHAas) B
HEOPraHUYCCKUX COCTUHCHUSX;

packpbiBaTh cmbici [lepuonnueckoro 3akona [I. . MenneneeBa: [I€MOHCTPUPOBATH
MMOHUMaHUE TIEPUOANIECKON 3aBICHMOCTH CBOWCTB XHMHYECKUX 3JIEMEHTOB OT MX TIOJIOKEHUS
B Ilepmoagmueckoil cructeme, 3aKOHOB COXpPAaHEHHSI MAacChl BEIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOTaJIpO;

OTHCHIBaTh M XapaKTepH30BaTh TaOmmuHyto ¢opmy lleprmomndeckoit CHCTEMBI XUMHYECKHAX
AJIEMEHTOB: Pa3NN4aTh MOHITHS «TJIaBHAS MOATpyNNa (A-Tpymma)» M «IMo00YHas MOATpYyIa
(b-Tpymnma)», manble u OONBIINE TEPHOABI, COOTHOCUTH 0003HAYEHHS, KOTOPhIE MMEIOTCS B
tabmume «llepmomnueckass cucreMa XuMmuueckux odjiemeHToB J[. M. MenmeneeBa» ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsn
sIpa, o0IIIee YHCIIO0 IEKTPOHOB U PacTIpeie]ICHHe UX 0 AIEKTPOHHBIM CIIOSM);
KIJIACCH(HUIMPOBATH XHMHYECKUE DJIEMEHTHI, HEOPTaHUIECKIE BEIIECTBA, XUMHUECKUE PEaKIINU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIIMH BEIICCTB, MO TEIIOBOMY 3 dekTy);
XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUYCCKHUE CBOMCTBA BEIISCTB Pa3jIMUHBIX KJIACCOB,
IMOATBEPIKAAA OIIMCaHHuEC nmpuMepamMmu MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX
XUMHUUYECKUX PEaKIIUil;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX Ka4eCTBEHHOTO COCTaRa,
BO3MOKHOCTH MMPOTCKAHNUA XUMHYCCKUX HpeBpaHlCHI/II‘/'I B pa3JIM4YHbIX YCIIOBUSX,

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa 10 (hopMylie COeTUHEHHs, MacCOBYIO IIONIFO BEIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI 110 YPABHEHNIO XHMHUYECKOHW PEaKIIHH;

MPUMEHSATH OCHOBHBIE OIEpAlMd MBICIHUTENBHON JESITeNThHOCTH — aHalIW3 ¥ CHHTE3,
CpaBHEHHE, O00O0IIEeHHEe, CHCTEMATHU3alNl0, KIACCH(DHKAIMIO, BEHISBICHHE NPUIHNHHO-
CIIEICTBEHHBIX CBSI3€H — I W3YYCHHS CBOWCTB BEIIECTB M XHWMHYECKHX PEaKIui,
€CTeCTBEHHO-HAayYHbIe METOJbl IO3HaHWs — HaOMIOJeHWe, HW3MEpeHHe, MOICIHPOBaHUE,
SKCIIEPUMEHT (pPealbHbIA U MBICIIEHHBIN );

CJIeTOBATh MPABHUIIaM TIOJIH30BAHHUS XUMHUYECKOH IMOCYION U JIaDOpaTOPHEIM 000PYI0BaHUEM, &
TAaKXXC IIpaBUJIaM O6paIHeHI/I$I C BCIICCTBAMHM B COOTBETCTBHMU C HWHCTPYKIOUAMHU 110
BBIIIOJTHEHUIO .Ha60paTOpHI)IX XUMHWYECKHUX  OIIBITOB IIO IMOJTYYCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpOJa H  KHCJIOPOJa), TPHUTOTOBICHHIO PAaCTBOPOB C
OnpeAes€HHOM MaccoBOM Ji0Jiel pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U TPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIOT C ITOMOIIHIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNIenH, METUIIOPAHXK U PyTHE).

K xonuy o0yuenus B 9 kiacce mpeaMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH y 00yYAIOIMXCSl YMEHUI:

PacCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATUN: XUMUYECKUN PTIEMEHT, aTOM, MOJICKYJIa,
WOH, KAaTWOH, aHWOH, TIPOCTOE  BEIIECTBO, CJIOXKHOE  BEIIECTBO, BaJCHTHOCTb,
3JIEKTPOOTPHUIATEILHOCTh, CTEMEHh OKHUCIICHHS, XHMHYECKas pEeakKIus, XUMUYECKas CBS3b,
TEII0BOM 3 (PEeKT peakiuu, MOJIb, MOJIIPHBIN 00BbEM, PACTBOD, JICKTPOJIMTHI, HEDJICKTPOJIUTEHI,
SNIEKTPOJIUTHICCKAST TUCCONMAINS, PEaKIIMH HMOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOE
paBHOBecHe, OOpaTHMble M HEOOpaTUMbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC
peakuy, OKHUCIHUTEIh, BOCCTAHOBUTENIb, OKHCIICHHEC ¥ BOCCTAaHOBJICHWE, aJIJIOTPOIIHSI,
aM(poTepHOCTh, XUMHUYECKasI CBSI3b (KOBAJICHTHASI, HOHHAS, METAJTMIECKAs ), KpUCTAITNICCKAs
peméTka, KOppO3usi METAUIOB, CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakUuuu, NpeaeiabHO
nonyctumas konuentpanus 11K BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATUH U MPUMEHSATH 3TH MOHSATHUS
TIPH OIMCAHUHY BEIIECTB U UX MPEBPAIICHUL;

HCITOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (OPMYJ BEIICCTB M YpaBHEHWMH
XHMHYECKUX pPEeaKiuii;



OTIpENIeNIATh BAICHTHOCTh M CTENEHb OKHUCICHHS XHMHUYECKHX D3JIEMEHTOB B COEIWHECHUSX
Pa3IMYHOTO COCTaBa, MPHHAUICKHOCTh BEIIECTB K OMpEAENEHHOMY KIIACCy COEIWHEHHWH 110
dbopMmymam, BHJ XUMHYECKOW CBsA3W (KOBaJeHTHAas, WOHHAs, MeTaJuIM4ecKas) B
HEOPraHWYEeCKNX COEAMHEHHUSX, 3apsj MOHA 10 XUMHYECKOH (opMyse, XapakTep Cpeabl B
BOJHBIX PAacTBOpaX HEOPTraHWYECKUX COCOUHEHHWH, THII KPUCTAJUIMYECKOW PEmETKH
KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIch Ilepuoaudeckoro 3akona [[. Y. MenneneeBa U AE€MOHCTPUPOBAThH €ro
MMOHWMaHHWe: OMUCHIBATh M XapaKTepHu3oBaTh TabmuuHyto ¢opmy lleprmoamdeckoil cucTeMbl
XUMHYECKHX DJIEMEHTOB: pa3iNyiaTh MOHATHS «TJIaBHAS MoArpymnmna (A-rpymnma)» U «moOodHas
nonrpynma (b-rpynma)», mMansie n GONbINHME MEPHOABI, COOTHOCHUTH O0O3HAYEHWSI, KOTOpbIE
UMEIOTCSI B TIEPHOAMYECKON TabIHUIle, ¢ YMCIOBBIMH XapaKTEPHCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsij siapa, 00IIee YUCIIO IEKTPOHOB U PacTIpeIeTICHIE UX
M0 DJIECKTPOHHBIM CIJIOSIM), OOBSICHATH OOIMHE 3aKOHOMEPHOCTH B HW3MCHCHHH CBOMCTB
AJIEMEHTOB M UX COEAMHEHUWH B TMpeieNiaX MajbIX MEPUOIOB U TIIaBHBIX HMOATPYIII C YIETOM
CTPOEHUSI UX aTOMOB;

KIIACCU(UIIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTaHUIECKIE BENIECTBA, XUMUIECKUE PEAKITUN
(mo umcmy W COCTaBy Y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY J(QeKTy, o
W3MEHEHUIO CTETIeHEeH OKUCICHUS XUMHYECKUX AIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) 00IME W crenu(prYecKne XUMHUIECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAsA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTUYECKON JUCCOLMALNY KUCIIOT, Ieslouel U cosiell, MOoTHbIe
U COKpalIEHHBbIE ypaBHEHHUS pPEaKIMii HOHHOrO OOMEHa, YpaBHCHUS  peakiui,
IMOATBECPIKAAIOINIUX CYHICCTBOBAHHUC TeHEeTUYECKON CBSI3HU MCXKAY BCHICCTBAMU PaA3JIMYHBIX
KJIACCOB;

PpacKpbIBaTh CYIIHOCTH OKHUCIHNTECIIBHO-BOCCTaAHOBHUTECIIBbHBIX peaKum‘/'I MMoCpeaACTBOM
COCTaBIICHUsI AJIEKTPOHHOTO OajlaHca ITHX peaKni;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUSI XUMUIECKHX TPEBPAIIEHUI B Pa3IMYHBIX YCIOBUSX;

BBIYMCIISITh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYFO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHAYECKOT0 3JeMEHTa Mo (GopMylie COeNMHEHHUS, MACCOBYIO JIONIO BEIIECTBA B pacTBOpE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN pPEaKIUY;

cOOJIFOIaTh MpaBWIIa MOJIB30BaHUST XUMHUECKOM TOCYI0H U J1abopaTOpHBIM 000pyAOBaHUEM, &
TAKXXC IpaBuJia O6paH_[eHI/I$I C BCHICCTBAMU B COOTBETCTBUU C MHCTPYKIUAMHU 11O BBIITOJIHECHUIO
nabopaTOpHBIX XUMHYECKUX OMBITOB MO MOJYYEHUIO M COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMMaKa 1 yTJIeKUCIIOro ras3a);

IMPOBOJUTL pE€aKuH, MNOATBECPKIAAIOIINE Ka4eCTBEHHBI COCTaB pa3INMYHbIX BCHICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUJ-, OpOMHUA-, HOAUA-, KapOoHat-, dhochar-, cuaMKar-,
cym)(baT-, TUAPOKCHUI-UOHBI, KAaTHUOHBI AMMOHUA u HNOHBI N3YyYCHHBIX MCTAJJIOB,
MIPUCYTCTBYIOILIHE B BOJHBIX PACTBOpPaX HEOPraHUIECKHUX BEIIECTB;

IMPUMCHATb OCHOBHBIC OIICpalun MBICIIUTETbHOMN JACATCIIBHOCTH — AaHaJIu3 W CHHTEC3,
CpaBHEHHE, 0000LIeHNE, CUCTEMAaTHU3aLUI0, BBISIBICHHE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — IS
M3yUYCHHS CBOWCTB BELIECTB U XUMHUUECKUX PEAKLUH, €CTeCTBEHHO-HAYYHbIE METOJIbI TO3HAHUS
— Ha0JII0JIeHre, U3MEPEHUEe, MOAEIHUPOBaHUE, SKCIIEPUMEHT (pealibHBIN U MBICIICHHBIH).



TEMATHYECKOE IIVTAHUPOBAHUE

8 KUJIACC
KoanuecTBO 4acoB
Ne HaumeHoBaHMe pa3aesioB U TeM DyekTpoHHBIE (HHM(PPOBLIE)
KonTpoabHbie [MpakTH4eckue
n/n MPOrpamMMblI Bceero o0pa3oBaTeJbHbIE PECYPCHI
padoThI padoThI
Pa3nen 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
X — 0
1.1 ecm::::/I ; 03 I:DKHM . ;Iz CTbeCKo“ 5 2 brbmorexa [IOK
. TCCTBO3HAHUA U IT THUY nu
p https://m.edsoo.ru/7f41837c
IEATEILHOCTH YEI0BEKA
Bu6nmoreka IJOK
1.2 B 15 1
CIUECTBA I XHMHIICCKHE PeaKiy https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3nen 2. Baxkneiimue npeacTaBuTe Il HEOPTAaHNYECKUX BellECTB
91 Bosznyx. Kucnopoa. [onsitue 06 6 Bubmuorexa [JOK
' OKCHJaX https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax u 8 1 Bu6nuoreka IJOK
' COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. Pactopsl. [Tonsitie 06 5 1 1 Bubmmorexa [JOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmoreka IIOK

HCOPraHN4CCKUX COG,Z[I/IHGHI/II\;I

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

Hroro no pazzaeny 30

Pasnen 3. Ilepuoauueckuii 3axon u Ilepuoanyeckasi cucreMa xXuMudeckux daeMmeHToB 1. U. MenneneeBa. CTpoeHue aTOMOB. XUMHYECKAs CBS3b.

OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE peakumuun

Ilepuoanueckuii 3aK0H 1
31 Ilepuoauueckas cuctema

XUMHYECKUX demMeHToB JI. U.
Menneneesa. CTpoeHue aToma

bubmmoreka IIOK
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

XHAMHYECKas CBI3b.

bubmuoreka LIOK
3.2 BOOIZP:FZIZJ;:LHHC S— 8 https://m.edsoo.ru/7f41837¢c
Bbu6mmoreka IJOK
Hroro no paszeny 15 https://m.edsi.ru/7f41837c
PesepBHOE BpeMs 3 bubamoreta LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1IO 68

I[TPOT'PAMME



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

9 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie  IlpakTuyeckue
n/n nporpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoTsI padoThI
pecypcsl
Pasnen 1. BemecTBo 1 XUuMHUYecKHe PeaKIMu
[ToBTOpenue u yriybiaeHre 3HaHUH Bubmuorexa LJOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmorexa [IOK
' peakiuii https://m.edso0o.ru/7f41a636
DNEKTPOIIUTUYECKAS TUCCOLIUALIUS. bubnuoreka [IOK
1.3 8 1 1
XUMHYECKUE PEaKIMi B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo paznemy 17
Paspnen 2. Hemeranibl U UX cOelMHEHUS
91 OO01mmas XxapakTepUCTHKA XUMHUIECKAX 4 1 bubmmorexa [IOK
' anemeHTOB VIIA-rpynmsl. ["anorexs https://m.edsoo.ru/7f41a636
s | o 6
' PYTHIRL &P https://m.edsoo.ru/7f41a636
COCAMHEHHS
by | S : L o
. MCHTOB -I'PVYIIIIbI. T Hn UXx
. py ’ P https://m.edsoo.ru/7f41a636
COCAMHEHHS
o | S : 1 , o o
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KpPpEMHHU U UX COCAUHCHUA
Hroro no pazneny 25
Pa3nen 3. MeTa/uIbl B HX COeIMHEHUSA
3.1 OO011ue CBOMCTBA METAILIIOB 4 Bu6nuoreka IJOK


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
bu6nmoreka IJOK

.2 B 7 1
3 aXHENIINEe METAJUIBL U MX COEIUHEHHS 6 https://m.eds0o.ru/7f41a636
Uroro no pazgeny 20
Pasnen 4. Xumus u okpyxaiouias cpeaa
41 BermecTtsa arepua. 3 eJIoBeKa 3 bubmorexa [IOK
' HICCTBA I MATCPHATIBL B AHHIH HETOBCK https://m.edsoo.ru/7f41a636
Hroro mo paznemy 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68



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

IHOYPOYHOE IIJNTAHUPOBAHMUE

8 KUIIACC
N KoanuecTBO yacoB Jara DJleKTPOHHbIE N (POBHIE
h Tema Ypoka KO]—[TpO_]‘[])H],]e HpaKanec]cne oﬁpasonaTe.nbm,le
n/n Bcero U3Yy4YeHHS
padoThI padoThI pecypchbl
1 IIpenmet xumuu. Posb XUMUU B KU3HU 1 butmmoreka [IOK
yenoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 ITousaTue o MeToAax MO3HAHUS B XUMHUU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
IIpakTraeckas padora Ne 1 «IIpaBuna paboThl
3 B §a6opaTopMHr;1 MpUEMBI O6p;)HICHI/I$II(): 1 bubmoreia LIOK
https://m.edsoo.ru/ff0d23dc
nmabopaTopHBIM 000PYIOBAHHEM»
Yuctele BemecTBa U cMecH. CriocoObl bubnmoreka IJOK
4 . 1
pasneneHus cMmeceit https://m.edsoo.ru/ff0d26ca
IIpakTrueckas padora Ne 2 «Pa3nenenue
5 cieceﬁ (Ha HpI/Irl)VIepe OUNCTKHU HoiapeHHOﬁ 1 bubmoreta LIOK
https://m.edsoo.ru/ff0d28c8
COJTH)»
6 ATOMBI I MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 XVWMUYECKHE ITeMEHThI. 3HaKH (CMBOJIBI) 1 bubanoreka [HOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U cI0XKHBIC BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE yUeHHE 1 bubmoreia LIOK
https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSHCTBA COCTABA BEILECTB.
10 Xumnueckast hopmyia. BaJ'ICHTIIjOCTB aTOMOB 1 bubmoreia LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX 3JIEMEHTOB
11 OTHocuTeNbHas aTOMHas Macca. 1 butmmoreka [IOK



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHTENbHAS MOJICKYJIsIpHasg Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 0151 XMMUYECKOTr0 dJIEMEHTA B bubmmoreka [JOK
COCIMHEHHH https://m.edsoo.ru/ff0d350c
13 KommgecTro BemecTBa. Moib. MomnspHast bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nuecKue U XUMUYECKUE SIBICHHUS. butmmoreka [IOK
XuMudecKas peaKims https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yCIOBUS MPOTEKAHUS bubmoreka [JOK
XUMHUYECKHUX PeaKIuit https://m.edsoo.ru/ff0d3al16
16 3aK0H COXPAaHEHHs MacChl BEIIECTB. Bbubaunoreka [JOK
XUMHUYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoaudecTBa, MacChl BEIIECTBA 10 bubmunorexa LIOK
17 N
yYpaBHEHHSAM XHMHYCCKHX PEAKIHi https://m.edsoo.ru/ff0d5708
Knaccudukanus xuMmuueckux peaxkiui
18 (COGI[I/IHq;HI/IﬂHpaSHO)KeHHH 3a£em;m bubmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
19 M. B. JIOMOHOCOB — y4€HBIA-3HIUKIIONEIUCT. bubanoreka [HOK
O00011eHYE U CUCTEMATH3ALIUA 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontponsnas padora Nel o teme «BemectBa bu6immoreka [IOK
U XUMHUUYECKHE PEAKIIUID) https://m.edsoo.ru/ff0d4290
B X — CMECH Ir'a3oB. TaB B Xa.
21 K;zi)(/)pon C— :J(':IeMZiI(”)F H?I;(:)cioe (:elL[li/ecaTBo. bubmmorexa LOK
https://m.edsoo.ru/ff0d448e
O30H
dusnyeckre 1 XUMHUIECKHE CBOMCTBA
22 KHCIIOpoa (peakiuu OKUCICHUS, TOPEHHE). bubmiorexa LIOK
’ https://m.edso00.ru/ff0d4614
ITonsTre 06 okcumax
Crioco0bI TOy4YeHHs KUCIIOPOia B
23 na60paTopI/mZ1 HpOMLIIHJIerHOZEJTI/I. Bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucaopona
24 TemnoBoii 3QPEeKT XUMUIECKOW PEeaKIUH, bu6mmotexa [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IMOHATHUE O TCPMOXUMUYCCKOM YPaBHCHHU,
OK30- 1 OHAOTCPMUYICCKUX PEAKITUAX

https://m.edsoo.ru/ff0d4790

TormnmmBo (He(Th, yros U METaH).

bubmmoreka [JOK

25 3arps3HeHue BO3yxa, ClocoObl ero https://m.edsoo.ru/ffod4cda
MPEIOTBPAIICHUS
IIpakTudeckas padora Ne 3 mo Teme
26 «rp[onyquHe u 12061/IpaHI/IC KHCIIopoa bubmoreica LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
U3YYCHUE er0 CBOUCTBY
97 Boaopoa — 31€MEHT U MPOCTOE BELIECTBO. Bu6mmoreka [IOK
HaxoxeHue B mpupojie https://m.edsoo.ru/ff0d4ddo
28 du3nyeckre U XUMHUYECKHE CBOMCTBA bubnmoreka IJOK
Bojopoa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsTHE O KHCITOTAX U COMAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI Toy4YeHus BOAOPOa B bubmmoreka [HOK
1ab0opaTopun https://m.edsoo.ru/ff0d4ddo
IIpaktrueckas padora Ne 4 1o Teme
31 «l?lonyquMe u 12061/IpaHI/Ie BOJIOpOA bubamorexa LIOK
N ’ https://m.edsoo.ru/ff0d4f42
W3yYEHHUE er0 CBOUCTBY
. .. butmmoreka [IOK
32 MoutsipHbIit 006EM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.ru/ff0d542e
Brruncienust 00b€ma, KOJTMUYSCTBA BEIISCTBA
33 rasa 1o ero I/ISBeCTHO;VIy KOJIMYECTBY ];emecma bubmmorexa LIOK
i https://m.edsoo.ru/ff0d55a0
i 00BEMY
Brruncnenust 00bEMOB ra3oB 10 YpaBHEHHIO
34 peakIuy Ha OCHOBE 3aKOHA 061)é1}\’4r1){1,1x bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B
35 dusnyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [loHsTHE 00 HHANKATOPAX Bbub6immoreka [IOK



https://m.edsoo.ru/ff0d4790
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Bopna xak pactBoputeins. HackilieHHbIe U

https://m.edsoo.ru/ff0d59e2

butmuoreka [IOK

37 HEHACHIIIEHHbIE PacTBOPEL. MaccoBas 10 https://m.eds00.ru/f0d5b40
BEIIIECTBA B PacTBOPE
[Ipaktryeckas padota Ne 5 o Teme
38 «l?IpI/IFOTOBJ'IeHII;e PacTBOPOB C OIPEACIEHHOM brbmmorexa LIOK
. . ) https://m.edsoo.ru/ff0d5eba
MaccoBOH 10Jieil pacTBOPEHHOTO BEIICCTBA»
39 Kontponsnas padota Ne2 mo teme «Kucaopo. Bu6mmoreka LIOK
Bomopos. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, Kiaccu(uKaius, Bbubanoreka [HOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
IlonydeHne 1 XUMHUYECKHE CBONCTBA
41 KI/ICH};THHX OCHOBHBIX B aM(OTEpPHBIX bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, KiIaccu(BUKAIINS, bubnmoreka IJOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 Ilonyuyenue u XuMHUYECKHE CBOMCTBA bu6imoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnorsi: cocras, kiaccudukanms, bub6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHue 1 XUMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bu6imoreka [IOK
MOJYYEHNUs, XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[Mpaktudeckas padbora Ne 6. Pemenne
47 JKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME bubamnoreka [HOK
«OCHOBHBIE KJTACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHMI»
48 I'eneTndeckast cBsI3b MEXIY KJaccaMu bu6mmotexa [IOK

HCOPraHn4CCKUux COG,Z[I/IHCHI/Iﬁ

https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

bubmmoreka [JOK

49 O0001IeHNE ¥ CUCTEMATU3aIUs 3HAHU T https://m.eds0o.ru/00ad9ch2
50 Kontponbrast padora Ne3 mo reme "OCHOBHBIC bubmoreka [JOK
KJIaCChl HEOPTaHUYECKUX COSTUHECHHIA" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KJIACCUPUKAITTT
51 xmanqecxnx 3JIEMEHTOB. IC?IOH;TIHe 0 Tpytmmax bubmmoreica LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX AJICMCHTOB
Ilepuoanueckuii 3axkoH u [lepuoanueckas
52 CHfTeMI; XUMUYECKUX 3HeMe§T01§l . 1. bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuost, TPYIIIBL, TOATPYIIITBI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX sIIEP. bubanoreka [JOK
H3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI0YEeK aTOMOB
55 3J;[epMeHTOB Hepz)o;:mqecxoﬁ cucrems! J]. 1. bubmorexa LIOK
https://m.edsoo.ru/00ada6bc
Menpeneesa
XapaKkTeprucTHKa XUMHUIECKOTO 3JIEMEHTA TI0
56 eropnonolzxeﬂmo B [lepronnyeckoii cucreme bubmmorexa LIOK
https://m.edsoo.ru/00ada824
M. . MenneneeBa
3nauenue [lepronuueckoro 3aKoHa st
57 pa3BuTHus Hayl:m Ii[ npaktuku. 1. 1. " bubmorexa LIOK
. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIH, TIeIaror u rpaxaaHuH
58 ONEeKTPOOTPUIATENBHOCTh AaTOMOB bu6imoreka [IOK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 MonHas xumMuueckas CBS3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasienTHas MoysipHast XMMU4YecKast CBS3b bubmmoreica LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentHas HenomispHas XUMU4ecKast CBA3b Bbub6immoreka [IOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

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

62 CreneHb OKUCIICHUS 1 bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
butmmoreka [IOK
64 OKHCIIUTETT! M BOCCTAHOBUTEH 1 https://m.e dS(I)_E).ru 100adb076
65 Kontponbras padora Ned4 mo reme «CtpocHme 1 bubmoreka [JOK
aToMa. XUMHUYECKas CBA3b)» https://m.edsoo.ru/00adb486
66 Pesepeuslii ypok. O6001IeHue n 1 Bu6mmoreka [IOK
CHCTEMAaTU3aMs 3HAHUH https://m.edsoo.ru/00adb33c
67 Pesepeuslii ypok. O6o0mienue n 1 Bu6mmoreka [IOK
CHCTeMaTH3aIlHsI 3HAHU https://m.edsoo.ru/00ad9ch2
68 PeseprHbIit ypok. O600meHne n 1 bubmmoreka [HOK
CHCTEMAaTU3aMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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9 KJIACC

KoaunuecTBo yacoB

DyeKTpoHHbIE HU(POBHIE

J:;-)H Tema ypoxa Beero Kontpoabubie  IlpakTuyeckue i[:;:eﬂﬂﬂ o0pa3oBaTeJibHbIE
padoTsI padoTbI pecypcol
Ilepuonnueckuii 3akoH. Ilepuoanueckas
1 CHfTeMI; XUMUYECKUX aneMEHTf)[B . . 1 brbmmorexa LIOK
https://m.edsoo.ru/00adb59%
Mengeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘ICCKiX AJIEMEHTOB TIEPBBIX TPEX 1 bubamorexa LIOK
https://m.edso0o.ru/00adb6b6
MIEPHOJIOB

3 Krnaccudukanus u HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMH4eCcKOM CBA3H U TUIIBI 1 Bu6nuoreka IJOK
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbaas padora Nel o Teme

5 «IToBTOpEHUE U yroyOieHre 3HaHUH 1 1
OCHOBHBIX Pa3JIeNioB Kypca 8 Kiaccay

6 Knaccudukarus XuMU4IeCKUX peakiui mo 1 Bbubnuorexa LIOK
Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHUUYECKON PEAKIINH.

7 ITonsiTue 0 FOMIZ)FGHHI)IX u FGTGpOI‘fHHBIL)[( 1 bubamoreia LIOK

https://m.edsoo.ru/00adbe9a
peaxIusx
[ToHsITHE O XMMHYECKOM PaBHOBECHH.

3 ®DaKkTOpHI, BIUAIONINE HA CKOPOCTh 1 Bubmmorexa [JOK
XUMHYECKOH PeakIui U MOJIOKEHUE https://m.edsoo.ru/00adc28c¢c
XUMUYECKOTO PABHOBECHS

9 OKHCIUTEIbHO-BOCCTAHOBUTEIIHLHEIC 1 Bu6nmoreka IJOK
peaxmun https://m.edsoo.ru/00adcade

10 Teopust PAEKTPOIUTUIECKON JUCCOLUALINH. 1 bubmuoreka LIOK

CuibHEIC U cnadble DJICKTPOJIUTBI

https://m.edso0.ru/00adcd68
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bu6nmoreka IJOK

11 " i
OFHHPIC YPABHEHIL! peaititit https://m.edsoo.ru/00add448
X N .
o | o e o
bel . https://m.edsoo.ru/00add5d8
3JICKTPOJIMTHYECKOM TUCCOIUAIIH
13| mpenomanensh o6 sermamanconod Bummorexa 10K
pel P https://m.edsoo.ru/00add8b2
JUCCOLHAITH
14 [TonsaTHe 0 THAPOIU3E CONEH brbmmorexa LIOK
P https://m.edsoo.ru/00add9d4
Bu6nmoreka IJOK
15 00606 i
OOHICHHE I CHCTEMATHIALIE SHAHHH https://m.edsoo.ru/00addd12
[Mpaktuueckas pabora Ne 1. «Pemenne Bubmuorexa [JOK
16
IKCIIEPUMEHTATBHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
K 6ota Ne2
P —— Bumonora LI0K
P A HHatuLL. https://m.edsoo.ru/00addec0
XUMIUYECKHE PEAKIIHU B PACTBOPAX»
OO6mras xapaKTepUCTHKA TaIOTCHOB. Bubnunoreka [IOK
18 N
XUMHYECKHE CBOMCTBA Ha TIPUMEPE XJIopa https://m.edsoo.ru/00addfe2
X .C )
19 xaacoxne caofforsa, monyuerne BaGmmorexa 10K
oY ’ https://m.edsoo.ru/00ade104
IIPUMEHEHUE
20 ?1?[2?1:[1:{21?:0?11?;; Iﬁici::;elie YeHHE bubmiorexa LIOK
o 1Y https://m.edsoo.ru/00ade348
€€ CBOMCTBY
| e e
ek, A P A https://m.edsoo.ru/00ade488
M30BITKE
99 OO01mas xapakTepucThKa 3J1eMeHToB VIA- bubnmnorexa [IOK

TPYIIIbI

https://m.edsoo.ru/00ade64a
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AnnoTponHble MOAU(UKAIIMA CEPHI.

bubmuoreka LIOK

23 Haxoxnenue cepsl u eé coeuz[HHeHHH B https://m.edsoo.ru/00ade64a
npupojie. XUMUYECKUE CBOMCTBA CEePhl

24 CepoBoaopoa, CTpoeHHe, Gu3nIecKre u bubnunoreka [IOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcups cepbl. CepHasi KUCITOTa

25 (pnmjecxnz u xmfnquKHe CBOI;ICTBa bubamorera LIOK

’ https://m.edsoo.ru/00adea28
MPUMEHCHUE
XUMUYECKHE PEaKIUH, JIeKAIIUE B OCHOBE

26 MIPOMBIIIUIEHHOTO CITOC00a MOy YeHUS bubmmorexa [IOK
CepHOM KUCITOTHI. XUMHUUECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKPYIKaroIeH cpeibl COSTUHEHUSIMU CEPbI

97 Brruncienue MaccoBoM H0IH BBIXOAA Bu6nuoreka IJOK
HPOIYKTa PEaKIUU https://m.edsoo.ru/00adec8a
O01mas XxapakTeprucTHKa 3JIeMeHTOB VA-

28 rpynnsl. A30T, pacClipoCTpaHeHHE B Bubmuoreka [JOK
npupoje, GU3nIeCKUe U XUMHUCCKHAE https://m.edsoo.ru/00adeea6
CBOICTBa
AMMHUaK, ero QU3N4IeCKre U XUMUICCKHE bubmuoreka IIOK

29 .

CBOMCTBA, OJIyYCHUE U IPUMCHEHHE https://m.edsoo.ru/00adf004
[Mpaktudeckas padbora Ne 3 o Teme
30 «I?Ionyqune athHaKa W3yUYCHHE €TO bubamorera LIOK
~ ’ https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KUCIIOTa, e€ pusnueckue u bubmuoreka LIOK
XUMWYECKHUE CBOUCTBA https://m.edso0.ru/00adf306
Hcnons30BaHre HUTPATOB U COJEH

32 aMMOHUS B KAUE€CTBE MUHEPAIIBHBIX Bubmuorexa LIOK
ynoopennii. XUMHYECKOe 3arps3HEeHHE https://m.edsoo.ru/00adf518
OKpYKaroIel cpebl COSAMHEHUSIMH a30Ta

33 ®Dochop. Oxcua pocdopa (V) u pochopHas bubnmnorexa [IOK

KucCJoTa, q)HSI/I‘IeCKI/Ie U XUMHUYCCKUC

https://m.edsoo.ru/00adf68a



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
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

CBOICTBA, OJyYCHHE

Hcnons3oBanne ¢hochaToB B KAUECTBE

34 MUHEPAIbHBIX yI0OpEeHMiA. 3arpsa3HeHre brbmmorexa LIOK
N https://m.edsoo.ru/00adfc20
MPHUPOJTHOM cpebl hocharamu
35 Yrnepon, pacipoCTpaHeHHE B IPUPOJE, Bubnmuorexa LJOK
(hu3HUECKHe ¥ XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yrieposa, ux Gpusndeckrue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubmuoreka LIOK
npoOJIEMBI, CBSI3aHHBIE C OKCHIIOM yTJIepoaa https://m.edsoo.ru/00adfebe
(V)
37 YronbHas KUCIIOTa B €€ COJTH bubmorexa LIOK
https://m.edso00.ru/00ae006¢c
[IpakTrueckas padora Ne 4 1o Teme
38 "l'I;onyquHe yr?ielcncnoro rasa. Bubmiorexa LIOK
https://m.edsoo.ru/00ae027e
KauecTBennast peakius Ha kapooHaT-HOH"
IlepBoHavanbEHBIC IOHATHS 00
39 oprpaHquCKHx BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YTIIepoa
40 Kpewmumuii 1 ero coeauHeHus bubamoreia LIOK
https://m.edsoo.ru/00ae080a
[Mpaktudeckas padbora Ne 5. Pemenne
a1 JKCIEPUMEHTAIBHBIX 33]1a4 110 TEME Bubnunoreka [IOK
«BaxHeiime HeMeTaIUTBI U UX https://m.edsoo.ru/00ae0bf2
COCIUHEHUS
KonTtposbHas pabora Ne3 o Teme
42 «Baxclileﬁmne I:IeMeTaJIJILI U UX bubmiorexa LIOK
https://m.edsoo.ru/00ae0e18
COCIIMHEHUS
OO01mas XapakTepUCTHKA XUMUIECKIX
43 3JIEMEHTOB — METAJIJIOB. MeTauinueckas Bbubnuroreka [IOK

CBSI3b U METAJINYECKAsT KPUCTAJINYECKAs
pemi€Tka. dusnyeckue CBOMCTBA METAIIIIOB

https://m.edso0.ru/00ae103e
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XHAMHYECKHE CBOMCTBA METAIIOB.

44 DIIEKTPOXUMHUYCCKUH P HATPSKCHHHA bubmiorexa LIOK
MCTATIOB https://m.edso00.ru/00ae1156
OO0u11e crnocoObl MOTyueHHsT METAIIIOB.

45 CrnaBsl. Beraucinenus o ypaBHEHHSIM bubmmorexa [IOK
XMUMHUUYECKHX PEAKIHiA, ECITH OJIUH U3 https://m.edso00.ru/00ae1156
pearecHTOB COACPKUT IIPUMECH

46 [lonsTHE O KOPPO3UHU METATIIOB bubamorewa LIOK

https://m.edso00.ru/00ae1278
bubmoreka [JOK

47 Wenorete MeTans https://m.edsnIJ_E).ru/Oan14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJIHS EH6H.HOTeKa HOK

https://m.edsoo.ru/00ae14b2

49 IllenouHo3eMeNbHBIE METAIBI — KATBIIMI 1 Bu6nuoreka IJOK
MarHuit https://m.edsoo.ru/00ae15e8

50 Baxkneitmme coeTMHCHHST KaTbITHS bubmiorexa LIOK

https://m.edsoo.ru/00ae15e8

51 O00011IeHNE ¥ CUCTEMATHU3aIIMs 3HAHU T

52 JKécTrocTh BOBI M CITOCOOHI €€ yCTpaHeHHS BHGHIHOTeKa LOK

https://m.edso00.ru/00ae1886

B | oot bitGmnorera LIOK
yerpasers” https://m.edsoo.ru/00aelae8

N bubmuoreka LIOK

>4 Adtiomiril https://m.edscl)i.ru/Oanlc64

55 AmdoTepHbIe CBOHCTBA OKCUAA U Bubmuorexa LIOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64

Bbubnuoreka [IOK
o Keneso https://m.edS(I)lo.ru/OanldSG
57 Oxkcubl, THAPOKCHIEI U conn xkenesa (1) u Bbubnuroreka [IOK
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xemesa (1)

https://m.edsoo.ru/00ae35e6

58 O0600mIeHne u cucTeMaTU3anys 3HaHUH 1
S i 1 bumorexa LOK
«BakHelIIe METAIIB U UX COSAMHCHUSD) hitps://m.eds00.ru/00ae3de8
Boruucnenus mo ypaBHeHUSAM XUMHYECKUX
p | memommpmeman |
BrrunciaeHns MaccoBOil 10JIM BBIX0a https://m.eds00.ru/002e1750
MPOAYKTa PeaKInu
61 O06001IeHne 1 cUCTeMaTH3aNns 3HAHUH 1
62 KonTponbaas padora Ned4 o Teme 1
«Baknenne MeTaljIbl 1 UX COCIMHCHUS
63 BemecTsa u Mmatepuaisl B IOBCEAHEBHON 1 bubmuoreka LIOK
JKU3HH YeIIOBEKa https://m.eds00.ru/00ae3f50
64 XUMUYeCKOe 3arps3HeHNE OKPYKaIoIIe 1 bubmmorexa [IOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHUH 3KOJIOTUYECKUX 1 Bbubnuorexa LIOK
pooeM https://m.edso0.ru/00ae4270
66 Pe3zepeHsiii ypok. O6o0uieHne 1 1 Bubmmorexa [JOK
CHCTEMAaTH3aIINs 3HAHUMN https://m.edso0.ru/00ae0d0a
67 PesepeHslii ypok. O6o01eHue n 1 Bbubnuorexa LIOK
CHCTEMATH3aIINs 3HAHUMN https://m.edsoo.ru/00adb33c
68 PesepeHslii ypok. O6o01eHue n 1 Bbubnuorexa LIOK
CHCTEMaTU3aLMs 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» Xumus, 8 kmacc/ I'abpuensa O.C., Octpoymos N.I'., Crankos C.A., AknroHepHOE 00IIIeCTBO
«M3narenbcTBO «IIpocBerieHue»

* Xumus, 9 xnacce/ ['abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenncTBO «IIpocBerieHue»

KonTponbHbIe 1 TpoBepoUYHbIe paboTh K yueOHUKY "Xumus-8"

KoHTponbHbIEe U TpOBepoUHbIe paboThl K yueOHUKY "Xumus-9"

METOANYECKUE MATEPHUAJIBI 1JISA YAUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii-ypoBeHb.- Peanu3anusa-TpeboBaHuii-

OI'OC-ocHOBHOT0-0011IeT0-00pa30oBanus.-MeToauueckoe-nocooue-asa-yauress. pdf

MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETH UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






