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INOACHUTEJIbHAA 3AIINCKA

[TporpammMa o XMMHHK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero o6pazoBanus, npeactaBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE denepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIEHIMH MpernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma 1o xuMHHM Ja€T MPEACTABIECHUE O IIENIAX, OOmeld cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpEeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOE MPEIMETHOE COoepKaHue, IpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHIYEMYIO0 IIOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, IOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHON MPOTrPaMMBbI Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4eOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM AJis (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTePHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIECTB B MPUPOJIE, O MyTAX
peuieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peaju3aliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEILCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOM JKM3HM, TaKk U B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K MPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHHE
oOydJaronuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUUu(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS NeJarorndeckd aJalTHPOBAHHBIM OTpaKEHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00yJaOIMMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uszydeHuro. ConaepiaHue CKIaAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. OOe 3T CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJIYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHSI K JApPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKOM COCTAaBIAIOIIEH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «®usuka. 7 Kjacc.

[Tpu u3y4eHNN XUMUU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUI OCHOB XMMHYECKON HAYKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIOHEHTOB MHUPOBOW KyIbTyphl. 3ajlada y4eOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPH U3YUYCHUH BEIIECTB M XUMHYECKUX PEaKIui, B
GbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATENbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

OcHoBHasl LeNb pealu3allud MPOrpaMMbl MO XUMHUHU-TIOIy4YeHHE (yHIAMEHTaIbHOTO
XUMHUYECKOro 00pa3oBaHUs, CO3JaHUE BO3MOXKHOCTEH /ISl BBISIBICHUS TATAHTINBON MOJOICKU
B o00JacTH HAyKH, TEXHOJOTHMH W WHHOBALWN, (OPMUPOBAHHWE YCTOWYUBON MOTHBAIIUU
MOJIPOCTKOB K MOJIYYEHUIO HAYYHOTO U MHKEHEPHOro 00pa30oBaHUsl, pa3BUTHE MPEACTABIECHUN O
BO3MOXHBIX cdepax Oyaymed npodhecCuoHaTbHON IeATEeIbHOCTH, CBS3aHHOM C XUMUEH,
MOJIFOTOBKA K JalbHEeWIIeMy 00y4eHHIO B 3TOM HaIlPaBJICHUU:

— CHUCTEeMaTH4ecKoe MPHOOLIEHHE OO0yJaroIuXcs K CaMOCTOSTENbHOW IO3HaBaTEbHON
NEeSTENIbHOCTH, HAY4YHBIM METOJlaM IMO3HaHUS, (GOPMHUPYIOIIUM MOTHBALMI0O U Ppa3BUTHE
CIIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIUMHUCS OIIbITa
pa3HoO0pa3HON MEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUAOB JIEATEIHHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATBFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IYYECHUH XUMHUHU, MPUMEHATh HMX TNpPU pElIeHUH mpobdieM B
IIOBCEHEBHOM KU3HU U TPYJAOBOU NEATEIBHOCTH;

— (opmMupoBaHue y 00yJaromuxcs r'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTMYECKH Ie1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpensbl;



— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JUIS M3yUYEHUS! XUMUU Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

[Ipu peanuzanuu padoyeil mporpaMmsl Mo «XuMuN» i 8-9 kimaccoB (6a30BbIid YPOBEHb)
UCIIOJIb3yeTCsS KOMIUIEKT o0OopyroBanusM meHTpa «Touka pocray (uudpoas gaboparopwst
«JIU-16 «Xumus», HaOOpbl 000PYAOBAHUS IS MPOBEICHUS XUMUYECKOTO MPaKTUKyMma, C
UCIIOJIb30BaHUEM ITU(PPOBBIX MUKPOCKOIIOB)

Buabl 1 GopMbI 1eATETHHOCTH, MO3BOJISIIONINE PeaIN30BaTh BOCIUTATE/ILHBI MOTEHIHAJ
YPOKa, ¢ y4éToM padoyeii mporpaMMbl BOCHUTAHHUS NPEINOJIAraeT cieaylolee:
-yCTaHOBIICHUE JIOBEPUTEIIbHBIX OTHOLICHHH MEXIy YYHTEJIEM U €ro Y4YeHHKaMH, CIOCOOCTBYIOIIMX
IMO3UTUBHOMY BOCIHPHATHUIO YUallIUMHCA Tpe60BaHPII71 u HpOCL6 YUUTEIA, MIPUBJICUCHUIO X BHUMAHUA K
o0cyxaeMoi Ha ypoke HHpOpMaIIMK, aKTUBHU3AI[UY UX TTO3HABATEIIBHOM JICATEIILHOCTH;
00y ICHUE HIKOJIBHUKOB COOIOAATh HA YPOKE OOLICHIPHHSTHIC HOPMbI TOBEICHUSI, IPABUIIa OOLICHHS
co crapmuMu (YyYUTENSIMH) W CBEPCTHUKAMH (IIKOJBHWKAMH), TMPUHIUIBI y4eOHOW IUCIHILIMHBI U
CaMOOpraHHU3alNH;
-IIPUBJICUCHUEC BHHMAHUA IIKOJIbHUKOB K IEHHOCTHOMY AaCIICKTY H3YYaCMbIX Ha YpOKax ﬂBJ’IeHHfI,
opram3anus #X pabOoTBl C TMONydaeMOW Ha YpOKe COIHMANbHO 3HaunMoW wuH(popmanuen —
MHUIMHPOBAHKE €€ 00CYKICHHMs, BHICKA3bIBAHUS YYALIUMHUCS CBOGIO MHEHHS 110 €€ TMOBO.Y, BHIPAOOTKH
CBOET0 K HE¥l OTHOIIICHHUS;
-UCIOJIb30BaHWE  BOCIUTATENIBHBIX ~ BO3MOXKHOCTEH  COJAep)KaHHMs yd4eOHOro mpeaMera — depes
JEMOHCTPALMIO  JIETSIM  [PUMEPOB  OTBETCTBEHHOTO, TPAXIAHCKOTO  IOBEICHHS, IPOSBICHUS
YeJIOBEKOTIO0Ms M JOOPOCEPICYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB JJIsSl YTSHUs, 3a1a4 IS
peleHus1, MpOOIEMHBIX CHTYAIMH JJIsi 00CYKJICHHUS B KIlacce;
-IPUMEHEHNE Ha YpPOKE WHTEPAKTUBHBIX (QOpM paboThl yyaluxcsi: WHTEJUIEKTYalbHBIX —UT,
CTUMYJIMPYIOIIHNX MMO3HABATCIIbHYIO MOTHBAlUIO IIKOJIBHUKOB; TUJIAKTHUYCCKOr0 T€aTpa, rA€ rnojaIyu4CHHBIC
Ha ypOKe 3HAHUS OOBI'PHIBAIOTCS B TEATPAbHBIX MMOCTAHOBKAX; AMCKYCCHiA, KOTOPBIC MAIOT YYal[HUMCSI
BO3MOYKHOCTb TIPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JMAJIOra; TPYIIOBOi paboThl WITH paboOThI B
mapax, KOTOpbIe y4yaT IIKOJIbHUKOB KOMaHIHOM paboTe U B3aUMOJICHCTBHIO C IPYTUMU JI€ThMHU;
-BKJIIOUEHHUE B YPOK HWIPOBBIX IPOLELYpP, KOTOPBIE IIOMOTAIOT MOIJEPKAaTh MOTHBALMIO JETEH K
HOJIYUYCHHUIO 3HAHWI, HATQKUBAHHIO MO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOLICHHIH B KJIacce, MOMOTaioT
YCTaHOBIICHUIO 00pOXKETaTenbHOM aTMOCchepsl BO BpeMsl YPOKa;
-OpraHnu3anus me(bCTBa MOTHUBUPOBAHHBIX MW JSPYAUPOBAHHBIX YyYallUXCA HaA WX HCYCICBAKOIINMU
OJHOKJIaCCHUKaMH, NAaroIiero ImMKOJIbHUKaM COIIHAaJIbBHO 3HAYNMBIN OIIBIT COTPYAHUYCCTBA U B3aMMHOM
HIOMOIIIH;
-UHUIMUPOBAHUE U MOJJICPIKKA MCCICA0BATEIBCKON JeATEIbHOCTH MIKOJBHUKOB B paMKax peain3aiuu
MU HWHIAUBUAYAJIBHBIX MW TPYHIIOBBIX HCCICAOBATCIBCKHUX IIPOCKTOB, 4YTO AaCT IIKOJbHHUKaM
BO3MOXKHOCTbH HpI/IOGpeCTI/I HaBbIK CaMOCTOATCIIBHOI'O PCIICHUA TeOpeTH‘IeCKOﬁ HpOGHeMBI, HaBBIK
ohopmIiteHUsT COOCTBEHHBIX HJICH, HABBIK YBAXXUTEIBHOTO OTHOIICHUS K YY)KUM UACSIM, ODOPMIICHHBIM B
paboTax JApyrux HCCIENOBaTelici, HAaBBIK MyOJIMYHOTO  BBICTYIUICHHS TIEPeA  ayIUTOPHUCH,
apryMEHTHPOBAHMS M OTCTAUBAHHS CBOCH TOUKHU 3PCHHSI.
- pCIICHHE BONPOCOB MLIKOJBHOW JKU3HHU, COACHCTBYET pealu3allii HMHHLIUATHB OOYYalOIIUXCS BO
BHEYYEOHOH JeATEIbHOCTH, YUYACTBYET B PEIICHUH KOH(IUKTHBIX BOIPOCOB.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJBI XHMHYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (popmyrna. BaneHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBas 10J11 XUMUYECKOIO 3JIEMEHTA B COCTUHEHUHU.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusznueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakuuss u e€ MpU3HAKH. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJ0M, MpaBWiIaMu paboOThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAHUEM, U3YYCHHE W ONUCaHUuE (PU3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE MeJla ¢ KUCIOTOM) sSIBIIEHUH, HaOI01eHne
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pacTBopoM coiu menu (), usydenwe crocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pEe3yNbTAaTOB IMPOBEJACHUSI OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHe CBOMCTBA (peaKIMi TOPSHHS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TermmoBoit A(PekT XUMHUYECKOW peaKInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
dbuznYecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToyueHusl. KucioTsr u counu.

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

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTBope. XUMHYeckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIC) U HeconeoOpasyromue. Homenknarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaAKOMIIEHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HAaTpUEeM U KajbllieM) (BO3MOKHO WCIIOIh30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C MeETaUIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumu4deckux jiementos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAJUIBI, TaJIOTE€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTUKa XHUMHUYECKOrO 3JIEMEHTAa IO €ro IMOJOXKEHUI0 B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccst
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIOYEH, IIPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAyYHBIX IOHATUH, TaK W IOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEUIECTBA, a3, (PU3MYECKHE BEJIMYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xuMmudeckux osnemeHros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJjaccaM HEOpPraHMYeCKHUX COEIWHEHUH, TeHeTh4YecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHUIBHBIC U CIA0BIEC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 AIEKTPONIUTUYECKON auccoruanuu. KadecTBeHHblE pPEaKIMH Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peaklUuu OT BO3JAEHCTBUS pa3IMYHbIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHHs peakiuii MOHHOTo obMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOJCHCTBHE C MeTaljaMH, HeMeTallIaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUE, (U3NYECKHe M XMMUYecKHe CBOMCTBA. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, nonyyeHue u npumeHeHre. Conu aMMOHUs, UX (PU3HUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHMS B KayeCTBE MHHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTJIEPOJ], aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJy4Y€HHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepuasoB), HaOdIofeHHWEe Tpolecca OOyINIMBaHUS — caxapa TIOjA  JieHcTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWCTBaMHU a30Ta, (ocdopa U UX COEAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3YyYeHHE NPU3HAKOB MX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJy4eHue, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ad M0 TeMe «BakHeliue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenneneeBa u CTpoeHU st
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXACHHE B Mpupoje. Ou3nueckrue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. WM. MeHueneeBa, CTpOEHHME MX aTOMOB, HAXOXKICHHE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckrue U XMMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. dusznueckne U XMMHUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4eHUE Pe3yIbTaTOB KOPPO3UH METAJUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIIONB30BaHHE  BUIACOMATEpHUANiOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U KaJiblusg (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPUAIIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIaBbl METAIIJIOB, IIOJUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIS1 OT/AEIIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIA Y3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BEILECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, MUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU M HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMAIM3ALNN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OMbITa JESITEIBHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLMe 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHX SKCIIEPUMEHTOB, CO3JaHHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIECTBUI MMOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOIHOHN Cpenoi, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB W SBJICHWH, IT0O3HABATEILHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3J0pPOBBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpUSATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHSI TIPAaBHII O€30TIaCHOTO MOBEACHHSI TP paboOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3a[1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOid, /ISl MOBBIIICHUS YPOBHS 3KOJIOTUYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHX TOHSATHHA (BBIACNATh MX XapakTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMH U3YUEHUsI, CTPOUTH JIOTUYECKUE PACCYXKIeHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IpOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIHIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTH Pa3IUYHbIE METO/IBI M 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIcHUE KYIbTYypOil aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATh B Ipollecce Y4eOHON U HCCien0BaTeNbCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B XoJe auanora M (WIM) AUCKYCCHH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb NPE3CHTALHUI0 pPE3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPU PEIIEHHMH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eHCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IIpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOydJarlolmuMucs Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAeWcTBHMM, crneuuduueckue s
npeIMeTHOW o0nacTu «XUMHUS», BUIBI JCATCIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHash M MOJIEKYJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliui COeAMHEHUS, PEaKLIUU Pa3JIOKEHUs, pEaKIUU 3aMEILEHUS, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsja  sjapa, oOIIee YUCIO JJIEKTPOHOB H
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUI B pa3JIMYHbIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AESITENbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KJIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JITakMyC, (peHon(TanenH, METUIIOPaHK U JpyTue).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, PpEaKIuh HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMYECKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJIMKY JUJIsl COCTaBJi€HMsSI (OpMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (GopMyraMm, BHJ XUMHUUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMUCIy M COCTAaBy Y4YacTBYIOIIMX B PEaKLUU BEIIECTB, IO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a TakKe IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IUYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTENIbHON NEATENbHOCTH — aHAJU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICTICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosuyecTtBO 4YacoB HUcnoab3oBanue
000opyI0BaHUA
HaumenoBanue PyA JaeKkTpoHHbIe (HU(pPOBHIE)
No nentrpa «Touka
Pa3ac/ioB U TEM KonTposibHbIe IIpakTuyeckue oOpa3oBaTe/ibHbIE
n/n Bcero pocra»
NPOrpaMMblI padoThI padoThI pecypceel
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XHMHUS — BaXKHas
00J1acTh B 10K
noIMoTeKa
1.1 5 2
eCTeCTBOSHaHUH HH 3 https://m.edsoo.ru/7f41837¢
MPaKTUYECKON
JIeITCIIbHOCTH YEIOBEKA
12 BemectBa u 15 1 bu6mmoreka [IOK
' XUMHUYECKHUE PEAKLIUU 4 https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Paznen 2. Baskneiimme npeAcTaBUTeIN HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' [TousaTue 06 okcumax 2 https://m.edso0o.ru/7f41837c
99 Bognopon.Ilonsarue o 3 bubmuotexa [IOK
' KUCIIOTaX U COJISAX 2 https://m.edso00.ru/7f41837¢c
Bopa. PacTBopbl.
2.3 HOfI}ITI/IC 00 ’ 5 1 4 bubmorexa OK
' https://m.edso00.ru/7f41837¢c
OCHOBaHUSX
2.4 OCHOBHBIC KJIaCCHI 11 1 but6mmoreka [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

HEOPTraHUYECKHUX
COCIMHEHUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaesneeBa.

Crtpoenue aToMOB. XUMHYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[lepronnueckuii 3aKOH
u [lepuonnueckas

31 CHCTeMa XUMHYECKUX 7 bubnuorexa [JOK
snemenTtoB . U. https://m.edso0.ru/7f41837¢
MenneneeBa. CtpoeHue
aToMma
Xumudeckas CBI3b.

3.2 OKHCIUTEIBEHO- g 2 bubanorexa [JOK
BOCCTaHOBUTEIIbHEIC https://m.edso0.ru/7f41837¢
peaKIuu

bubnmmorexa LIOK
Hroro o pasnery 15 https://m.edsoo.ru/7f4i_E[337c
PesepsHOe Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837c

OBIIEE KOJIMYECTBO 68 17

YACOB I10 ITPOTPAMME



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

KoanuecTBo 4acoB

Hcnosb3oBanue
oGopyoBats JIeKTPOHHbIE
Ne Y (undposbie)
HaumenoBanue pasjesion Konrpoabnsie Ilpakrtnueckme | leHTpa «Touka
n/n Bcero o0pa3oBaTe/bHbIE
H TEM nporpaMMBel paboTnI padoThI pocray
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuu
11 [ToBTOpeHue U yriayoieHne 3HaHu| 5 1 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 5 bubnuorexa [JOK
' XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 5 bubnnoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 1 bubnuorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 2 bubmmorexa [JOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 a1eMeHTOB VA-rpyImiibsl. A30T 7 1 2 bubmoreia OK
' YIS ’ https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoOeTMHECHUS
2.4 OO011ast XxapaKTepPUCTHKA XUMHYECKUX 8 1 2 2 bub6nuorexa [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

aneMeHToB |VA-rpynnsl. Yriepon u

erMHI/Iﬁ N UX COCAUHCHUA

https://m.edsoo0.ru/7f41a636

Hroro mo pazneny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. bubnmoreka [JOK
3.1 Obmwe croiicTsa MeTanIoB 4 2 https://m.edso0.ru/7f41a636
3.9 Baxneiiime MeTauibl 1 UX 16 5 bubmuorexa [JOK
' COEIMHEHUS https://m.edso00.ru/7f41a636
Htoro no paznemny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemiecTBa n Marepuansl B ;KU3HU 3 bu6mmoreka [IOK
' yeJioBeKa https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68 19

[NPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuectBo yacon HUcnosab3oBanue
oGopyxoBaHus DJICKTPOHHBIE
Ne IpakTuueckn /JlaTa uugposbie
Tema ypoka KOHTPOILHDBI P A nenrpa «Touka bp
n/n Bcero e H3YYeHHs | pocray o0pa3oBaTe/bHbIC
e padoThl
padoTbI pecypcbl
bu6mmoreka [IOK
IIpenmer xumuu. Pone xumnu B
1 1 https://m.edsoo.ru/ff0
JKU3HU YenoBeka. Tera u BelecTBa
d210c
HOYTOYK, TaTYNK
OTHOCUTEJIbHOU
BJIAKHOCTH;
JATYUK
[TonsaTue o MeTo1ax MO3HAHUS B TeMHepaTypBVI bubmorexa LHOK
2 1 OKpY’KaroIIe https://m.edsoo.ru/ff0
XUMUH cpebr; d227e
JIAKMYCOBBIE
WHAWKATOPbI JI1
JIaTYMKA YPOBHS
pH- cpensl.
[Tpaktnueckas pabora Ne 1 «IIpaBuna
h HOYTOYK, bubnmnorexa [JOK
paboTh!l B 1a00paTOpUU U MPUEMBI
3 1 udposas https://m.edsoo.ru/ffQ
oOpareHus ¢ 1a00paTOpHBIM Kamepa 423dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIocoObI 1 bubmuoreka [{OK
paszeieHus cMecen https://m.edsoo.ru/ff0



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

[IpakTuyeckas padora Ne 2

d26ca
but6mmoreka [JOK

5 «Paznenenue cmecelt (Ha mpumepe https://m.edsoo.ru/ff0
OYKMCTKH IIOBAPEHHOU COJIN)» d28c8
bubnunoreka LIOK
6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0
d2a6c
but6mmoreka [JOK
XHUMHYECKHUE JIEMEHTBI. 3HAKU
7 https://m.edsoo.ru/ff0
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB
d2be8
bubnuoreka [{OK
8 [IpocTsie 1 ClOKHBIE BEIECTBA https://m.edsoo.ru/ff0
d2a6c
bubnuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE https://m.edsoo.ru/ff0
d2d50
HOYTOYK, TaTYUK
OTHOCHUTEIBLHOU
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. BJIQ)KHOCTH; bubnuoreka [TOK
10 Xumunueckas popMmyia. BaaeHTHOCTh JaTYUK https://m.edsoo.ru/ff0
ATOMOB XHMHYECKUX JIEMCHTOB TEMIIEPATYPbI d2eae
OKpy>Karoleu
cpensl
bubnmmorexa LIOK
OTtHOCuTENBHAs aTOMHAs Macca.
11 https://m.edsoo.ru/ff0
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca
d323c
MaccoBas noist XUMHUYECKOT O Bubmuorexa IOK
12 https://m.edsoo.ru/ff0
2JIEMEHTa B COCTMHEHUHT 4350¢
13 KomuaectBo BemectBa. Moitb. but6mmoreka [IOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

Momnspnas macca

https://m.edsoo.ru/ff0
d5230

HOYTOYK, TaTYMK

OTHOCUTEJIBHOMN
BJIaXXHOCTH,
NaTYAK
TEMITEPaTyphI but6mmoreka [JOK
Ou3NYeCKUe U XUMUYECKHE SBICHUSI. .
14 OKpYyIKaroIei https://m.edsoo.ru/ff0
XuMuUecKas peakuus .
CpeIbl; d37fa
JIAKMYCOBBIE
WHJUKATOPBl AJIS
JATYUKa YPOBHS
pH- cpenbl.
HOYTOYK, TaTYHK
TEMIIEPaTyphl
OKpYKaroIei
[Tpu3Haky U yCI0BUS MPOTEKAHUS cpeprr B bubmmorexa [IOK
15 . ’ https://m.eds00.ru/ff0
XUMHUYECKHUX PEeaKIIHii JIAKMYCOBBIE 43016
WHAWKATOPBI JJIA -
AaT4yvKa YpOBHA
pH- cpensl.
3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmorera [JOK
16 Xiniseckie ypasHers https://m.edsoo.ru/ff0
d3b88
Brruncienust KoaudecTBa, MacChl HOYTOYK, bubnmnorexa [JOK
17 BEI[ECTBA 10 YPABHEHUAM JNIEKTPOHHBIE https://m.edsoo.ru/ff0
XUMHUYECKHUX PEAKITHHA BECHI d5708
Knaccudukanus XuMHUecKUx Bubmuorexa [IOK
18 peaximii (CoeMHEHMS, Pa3IIOKEHHS, https://m.edsoo.ru/ff0
3aMeIleHus], 0OMEHa) d3f34
19 M. B. JIoMOHOCOB — yu€HBIii- bubmuotexa [JOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

sHuMKIoneauct. O6o0LeHue u
CHCTEMATU3ALMS 3HAHUN

https://m.edsoo.ru/ff0
d40c4

KonTposbnas padora Ne 1 mo reme

but6mmoreka [JOK

20 «BemecTBa U XUMHYECKHE https://m.edsoo.ru/ff0
peakuuu» d4290
HOYTOYK, TaTYNK
OTHOCUTEIHHOU
Bo3nyx — cmech razos. Coctas BIIQXKHOCTH; bubmunoreka LIOK
21 Bo3ayxa. Kucnopoa — sneMeHT u IATYUK https://m.edsoo.ru/ff0
npocroe BemecTBo. O30H TeMIEPaTypbl d448e
OKpY>Karolen
cpebl
du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmmoreka [JOK
22 KHCJIOpOJia (peaKIuu OKUCIICHHUS, https://m.edsoo.ru/ff0
ropenue). [Torstue 06 okcumax d4614
CriocoOBbI MOTy4eHHS KHCIIOPO/Ia B bubnmnoreka [JOK
23 7a00paTOpPHUX U POMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0
IIpumeHeHue Kucnopoaa d497a
TennoBoii 3pPexT XuMUIeCKOi HOYTOYK, IaT4nK Bu6miorexa LIOK
24 PEAIIUL, TOWATHE 0 TEMHEPATYPB! https://m.edsoo.ru/ff0
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- OKpYKaroIeit 44790
U DHIOTEPMHUYECKHUX PEAKIIUAX Cpeael
TormnuBo (HepTh, yroib U METaH). bubmmorexa [JOK
25 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0 https://m.edsoo.ru/ffo
MPEIOTBPALIEHUS d4c4a
[IpaxkTuueckas padora Ne 3 o reme bubmuoreka [IOK
26 «[Tomyuenue u cobrpanue KUCIOPOAa, https://m.edsoo.ru/ff0
W3yYEHUE ETO CBOMCTB)» d4ae2
27 Bonopon — snemeHT u npocToe HOYTOYK, naTunka  buommnoreka [JOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

BelecTso. Haxoxaenue B mpupojae ypoBHs pH- https://m.edsoo.ru/ffo
Cpe/Ipl. d4ddo
. bubnunoreka LIOK
®dusnyeckue 1 XUMHYECKHE CBOMCTBA
28 https://m.edsoo.ru/ff0
Bozopoaa. [I[pumMenenne Bomopoa d4ddo
HOYTOYK,
JIAKMYCOBBIE but6mmoreka [JOK
29 IToHsiTHE O KHCIIOTAX U COJISIX UHIMKATOPbI JIJIst https://m.edsoo.ru/ffo
JATINKA YPOBHS d50d2
pH- cpenbl.
CniocoObI moy4eHus BOAOPoia B bubsmorexa [IOK
30 https://m.edsoo.ru/ff0
nabopaTopun d4ddo
[IpakTrueckas padora Ne 4 o reme bubnuorexa [IOK
31 «[lonmydenne u coOupanue BoI0po/a, https://m.edsoo.ru/ff0
W3yYEHHUE €r0 CBOMCTB» d4f42
39 MounsipHblii 00BEM Tra3oB. 3aKOH ]r?tlfsj?/l//lr?:(;(::)(])_.[roullf{fo
ABoraapo d542e
Brruucnenus o0béMa, KoIudecTBa but6mmoreka [JOK
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY https://m.edsoo.ru/ff0
KOJIMUECTBY BEIIECTBA WK 00BEMY d55a0
Brruucienus o06EMOB ra3oB 1o bubnmorexa LIOK
34 YPaBHEHHUIO peaKklii Ha OCHOBE https://m.edsoo.ru/ff0
3aK0HA 00BEMHBIX OTHOIIIEHHUI ra30B d5708
HOYTOYK, TaTYHK
. TEMIIEPaTyphl bubnmnorexa [JOK
duznyecKkrue 1 XMMUYECKHe CBOMCTBA .
35 OKpYIKaroIei https://m.edsoo.ru/ff0
BOJIbI Cpeibl; d587a

JIAKMYCOBBIC



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

Cocras ocHoBauuii. [Toustre 00

WUHIUKATOPBI IS
JaTYrKa ypOBHS
pH- cpenpr;
JaTYUK
ANIEKTPOIIPOBOIN
MOCTH

Hoyt0yk,
JIAKMYCOBBIC

bubmunoreka LIOK

36 WHIAKATOPBI JUIS https://m.edsoo.ru/ff0
HHAUKATOpax JATYNKA YPOBHS d59e2
pH- cpenpl.
Boga kak pactBoputens.
Haceimennsie 1 HEHACHITIICHHBIS bubmorexa [JOK
37 https://m.edsoo.ru/ff0
pacTBOphl. MaccoBast 10Jis BEIIeCTBA B
d5b40
pacTtBope
[TpakTiueckas padorta Ne 5 o reme
«[IpuroroBiieHne pacTBOPOB C HOYTOY, bubmorexa HOK
38 . . . 3NEKTPOHHbIE https://m.eds00.ru/ff0
ornpeaenéHHON MaccoBOM Jomei
¢ BECHI d5eba
PacTBOPEHHOTO BEIIECTBA
KonTposbHas pabora Ne 2 o teme brbmorexa [TOK
39 Kn B B https://m.edsoo.ru/ff0
«Kucaopoa. Bonopoa. Bona» 46342
Okcuapl: cocTaB, Kiaccuukanus bubmorexa [JOK
40 oMK .aT . ’ ’ https://m.edso0.ru/ff0
Hatyp de64e
[ToryueHne 1 XUMHUYECKUE CBOKCTBA Bubnuorexa [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX https://m.edsoo.ru/ff0
OKCHJOB d664e
4 OcHoOBaHUs: COCTaB, KJIaCCHU(PUKAIIHS, bubnmnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[TonydyeHnune u XuMHYECKHE CBOMCTBA

d67ca
bubmunoreka LIOK

43 . https://m.edsoo.ru/ff0
OCHOBaHUI
d67ca
. bubmunoreka LIOK
Kucnotsr: cocraB, kitaccudukanms,
44 OMCHKIATVDA https://m.edsoo.ru/ff0
P dfee2
. but6mmoreka [JOK
[Tomy4yeHue U XUMHYECKUE CBOMCTBA
45 https://m.edsoo.ru/ff0
KHCJIOT
dfee2
HOYTOYK, JaTUYUK
Conu (cpenHue): HOMEHKIATypa, TeMHepaTypbvl bubnuorexa [IOK
0 arore
46 CIOCOOBI MOJYUYEHUSI, XHMUYECKHE C;;ep;]: Hen https://m.edsoo.ru/00a
CBOMCTBa d9474
(ompenenenue
XJIOPUJ-UOHOB).
[Tpaktuyeckas padora Ne 6. Pemenue
but6mmoreka [JOK
9KCIIEPUMEHTANBHBIX 3a7a4 M0 TeEME
47 https://m.edsoo.ru/00a
«OCHOBHBIE KJIACCHI HEOPTAaHMIECKHX d9b7c
COCTUHEHUIN)
I'eneTnueckas CBA3b MEKIY KIIaCCaAMH bubmorexa HOK
48 CODIAMITCCKIX CO HHeH};/IfI https://m.edsoo.ru/00a
P A d9as0
O000I11IeHNE U CUCTEMATH3AINS Brbmrorexa HOK
49 N https://m.edsoo.ru/00a
d9ch2
KonTposbHnas padora Ne 3 mo teme Bubmuorexa [JOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00a
HEOPraHN4YeCKUX coeTMHeHuit" d9ela
51 [lepBble MOMBITKU KIACCU(PHUKAILIMN bubmuotexa [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

XUMHYECKHX AIeMEHTOB. IloHsaTHE O
Ipymnmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00a
d9offa

Ilepronnueckuii 3aKOH U

but6mmoreka [JOK

52 [Iepuoauueckas cucteMa XUMUYECKUX https://m.edsoo.ru/00a
anemenTtoB J[. 1. MenpaeneeBa da52c
but6mmoreka [JOK
53 [Iepuoasl, rpynmel, NOATPYIIIILI https://m.edsoo.ru/00a
da52c
bubnuoreka [{OK
Crtpoenue atomoB. COCTaB aTOMHBIX
o4 aneh. 30TOMLL https://m.edsoo.ru/00a
HEp- da342
CrtpoeHue 3IIeKTPOHHBIX 000JI0YEeK bubnuorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoii https://m.edsoo.ru/00a
cucremsl J[. 1. Menzaeneena da6bc
XapakTeprucTuKa XHMHIECKOTO
bubnuoreka [{OK
9JIEMEHTA TI0 €T0 TIOJIOKEHUIO B
56 . https://m.edsoo.ru/00a
[Tepnonnueckoii cucreme /1. Y.
da824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
JUTSL pa3BUTHS HAYKH U TTPAKTUKU. J] bubmorexa HOK
57 e . T https://m.eds00.ru/00a
N. MenneneeB — y4€HbIH, IeAaror u
da96e
TpaXKTaHUH
HOYTOYK, TaTYHK
TEMIICPATYPhL
DIEKTPOOTPUIIATENILHOCTh AaTOMOB OK I;}ozfeﬁ bubmorexa [IOK
58 Py https://m.edsoo.ru/00a
XUMHUYECKHX IJIEMEHTOB cpensl
daab8
(armexTpomnpoBoOaN
MOCTB)
59 NonHas xumuyeckas CBs3b bubnuotexa [JOK



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

https://m.edsoo.ru/00a
dac34

KoBanenTHas IoJIAApHas XUMHUYCCKas

bubnunoreka LIOK

60 https://m.edsoo.ru/00a
CBSI3b daabs
KoBanenTHas HemonsapHas Eubmiorexa OK
61 P https://m.edsoo.ru/00a
XUMHUYECKAS CBSI3h
daab9
bubnuoreka [{OK
62 CTreneHb OKUCICHUS https://m.edsoo.ru/00a
dae28
HOYTOYK, TaTYHK
OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE ZzMHeF::(T)YP; bu6morexa HOK
63 . epy:lc B https://m.edsoo.ru/00a
peakuuu pen db076
(amexTpompoBom | T
MOCTb)
but6mmoreka [JOK
64 OKHCIUTEN U BOCCTAaHOBUTEIN https://m.edsoo.ru/00a
db076
KonTposbHas padora Ne 4 mo teme bubnuoteka [IOK
65 «Ctpoenue aroma. XuMnueckas https://m.edsoo.ru/00a
CBA3b» db486
. bubmuoreka [IOK
Pese ok. O6001EeHnE
66 PBHBIH YPOK iu e https://m.edsoo.ru/00a
CHCTEMAaTH3alMs 3HAaHUH db33c
. bubmuoreka [IOK
Pese ok. O000mEeHne
67 PBHBIH YPOK ill naen https://m.edsoo.ru/00a
CcHCTeMaTH3aIMsl 3HAHUI d9ch?
68 PesepBHEIi ypok. O600IICHHE 1 bu6mmoreka [JOK



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

cUCTeMaTHU3anus 3HaHUU

https://m.edsoo.ru/ff0
d6l1c6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

17



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

9 KJIACC

KoumnuecTBo yacos Hcnoab3oBanue
obopynoBaHus DJIEeKTPOHHbBIE
No JlaTta uentpa «Touka uudpoBbIe
Tema ypoka Konrpouabusie Ilpakruyeckue
n/n Bcero u3yyeHus | pocTra» o0pa3oBaTe/ibH
padoThI padoThI
ble pecypchl
. bubnnorexa
[Iepnoanueckuit 3aK0H. OK
1 [Tepuoamnueckasi cucTeMa XUMHUYECKUX 1 1
sementos JI, V. Meneneesa https://m.edsoo.ru/
nemeHnToB J1. 1. Menneneen
A 00adh59e
bubnmoreka
3aKOHOMEPHOCTU B U3MEHEHUU OK
2 CBOMCTB XUMUYECKHUX HJIEMEHTOB 1 1
. Ex EDHOLO https://m.edsoo.ru/
MEPBBIX TPEX MEPUOIOB
PEBIX TpeX HepHoa 00adb6b6
bubnuoteka
3 Knaccudukanus 1 HOMEHKIaTypa 1 HOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/
00adb7e2
bubnuoteka
4 Buapl xuMuueckoil CBSI3U U THIIBI 1 Hoyt0yk, ILHOK
KPUCTAJUIMYECKUX PELIETOK uudposas kamepa https://m.edsoo.ru/
00adbac6
KonTpoubnas padora Ne 1 mo reme
5 «IToBTOpeHMe M yriydJieHUe 3HAHUI 1 1
OCHOBHBIX pa3/ieJioB Kypca 8
KJ1acca
6 Knaccudukanus XuMruaeckux 1 Bbubnuoreka



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

peaKLui 10 pa3InyHbIM IIPU3HAKAM

1HOK
https://m.edsoo.ru/

00adbch0
o HOYTOYK, JaTYMK bubnmoreka
[TonsiTre 0 CKOPOCTU XUMHUYECKOM
TeMIepaTypsl HOK
7 peaxiuu. [IoHsATHE O TOMOTE€HHBIX U .
eTenore . OKpY KaloLIeH https://m.edsoo.ru/
TFeTepOreHHBIX PEeaKIMIX
p peaxn cpensl 00adbe9a
[TonaTre 0 XMMHUYECKOM paBHOBECHH. bubnuoreka
8 @DakTOpPHI, BIUSIOIIKNE HA CKOPOCTh ILHOK
XUMUYECKON PEAKLIUU U ITOJIOKEHUE https://m.edsoo.ru/
XUMHYECKOI'O PABHOBECHUS 00adc28c
HOYTOYK,; TaTYHK
TEMIICPATYPhI
patyp . bubnuoreka
OKpYKaroIei
9 OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC Pyxaiot LIOK
cpepl
peakuuu https://m.edsoo.ru/
(ompenenenue
0OOadcade
XJIOpUA-UOHOB U
HUTPAT-HOHOB)
. bubnmoreka
Teopust 31EKTPOIUTUYECKON HOYTOYK, JaTYUK OK
10 nuccorauu. CUIbHBIE U clla0bie 3IIEKTPOIPOBO MO 1
EKTDO ot https://m.edsoo.ru/
JIEKTPOJIUTHI
P 00adcd68
bubnmoreka
. OK
11 HoHHBIE ypaBHEHHS peakui 1
https://m.edsoo.ru/
00add448
. bubnuoreka
XUMHYECKUE CBOMCTBA KUCIIOT U
. . HOK
12 OCHOBaHUH B CBETE MPEACTABICHUI 00

BHGKTPOHHTHHGCKOﬁ JUucCCcouanmmn

https://m.edsoo.ru/
00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOVMCTBA COJIEH B CBETE

Bubanoreka
LHOK

13 npeicTagenii 00 . https://m.edsoo.ru/
AIEKTPOJIUTUYECKON JUCCOLMALIIHI 00addsh?
HOYTOYK, TaTYNK
OTHOCHUTEJILHOMI
BJIQ’)KHOCTH, JATYHUK
TeMIIePaTyphl bubnuoreka
14 [TonsiTue o ruaponu3e cosen OKPYIRAIOIEN LOK
Cpeibl; https://m.edsoo.ru/
JIAKMYCOBBIE 00add9od4
WHIAKATOPBI IS
JaT4uKa ypOBHS
pH- cpenpl.
bubnuoreka
15 O06001IeHNEe U CHCTeMAaTU3aHS LHOK
3HaAHUHU https://m.edsoo.ru/
00addd12
bubnuoreka
16 [IpakTuueckas pabora Ne 1. «Pemienue HOK
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/
OOaddbfa
Kontpoabsnas padora Ne 2 mo teme bubmmoreka
17 «JIEKTPOJUTHYECKAS HOK
JucconManysa. XuMuiyeckKkue https://m.edsoo.ru/
peakuMu B pacTBopax» 00addec0
bubnuoteka
OO0m1as XxapakTepucTHUKa rajJoreHOB.
18 XUMHUYECKUE CBOMCTBA HA TIPUMEPE LOK

XJiopa

https://m.edsoo.ru/
00addfe2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

XnopoBogopoa. CossiHast KUCIIOTa,

Bubanoreka
LHOK

19 XMMHYECKHE CBOMCTBA, ITOJYUECHHE,
S ya https://m.edsoo.ru/
p 00adel04
H
0yTOYX, Bubnuoreka
[TpakTrueckas padota Ne 2 o Teme JIAKMYCOBBIE OK
20 «[lomydenne CoaTHON KUCTOTHI, HHIAKATOPHI IS 1
U3yuyeHue €€ CBOHCTBY JlaTYuKa ypOBH hitps://m.edso0.ru/
yi 00ade348
pH- cpenpl.
Bubinnoreka
Brrurcnenus mo ypaBHEHUSIM OK
21 XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3 1
€arcHTOB JIaH B U30BITKE https://m.edsoo.ru/
p A 00ade488
Bubinnoreka
29 OO0m1as XxapakTepuCTUKa JIEMEHTOB LIOK
VIA-rpymiibl https://m.edsoo.ru/
00adeb4a
Bubinnoreka
AmoTponHble MOIU(UKALIUY CEPBHI. OK
23 Haxoxaenue cepbl U €€ COeTMHEHUN B I
npupoie. XMMHUYECKHAE CBOWCTBA CEPBI https://m.edsoo.ru/
PHPOJE. p 00adeb4a
bubnuoreka
24 CepoBopaopoj, cTpoenue, puznyeckue LIOK
U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/
00ade802
HOYTOYK, bubnnoreka
Oxcunsl cepbl. CepHas KHCIIOTA, JIAKMYCOBBIE OK
25 dbuznyecKrue 1 XUMUIECKHE CBONCTBA, WHIUKATOPBI IS 1
S — JATUHKA YPOBHA https://m.edsoo.ru/
p 00adea28

pH- cpenpl.



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

XHUMHUYECKUE PEAKLUH, JIEKALUE B

OCHOBE MPOMBIIIIEHHOTO CItoco0a bubnmnoreka
26 MOJTYyYEHHS] CEPHON KUCIIOTBHI. 1HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/
OKpYKarollle cpeibl COCTUHEHUSIMU 00adec8a
cepbl
bubnuoreka
97 Brrunciienue MaccoBoil A0JIM BBIXOJA HOYyTOYK, muppoBas = [JOK
IIPOJIYKTa PEaKLIUH Kamepa https://m.edsoo.ru/
0Oadec8a
OO0m1as XxapakTepuCTUKa JIEMEHTOB bubnuoreka
28 VA-rpynmsbl. A30T, paclipocTpaHeHHe LHOK
B IIpUpo/ie, GU3NIEeCKue U https://m.edsoo.ru/
XHUMHUYECKHE CBOIICTBA 00adeeab
HOYTOYK
AMMHuak, ero pusnueckKue u I azMy}C/O;He bubnuorexa
29 XUMUYECKHE CBOMCTBA, MOJTYyYEHUE U UHIMKATOPbI JUTs HOK
- JATUHKA YPOBHS https://m.edsoo.ru/
pH- cpenpl. 00adf004
HOYTOYK; aTINK
TEMIICPATYPHBI
[Ipaktrueckas padota Ne 3 o Teme OKpyRaroueH bubmorexa
30 «[TonydyeHne aMMuaKa, U3y9eHHE €ro CPEIBL HOK
- JIAKMYCOBBIE https://m.edsoo.ru/
CBOUCTB HHJIUKATOPHl I 00adf180
JaTyruKa YPOBHA
pH- cpenpl.
A3oTHas KucioTa, e€ Gpusndeckue u bubnrotexa
31 HOK

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Hcnonp30BaHne HUTPATOB U COJIEH

00adf306

bubnmoreka
aMMOHHS B KQUeCTBE MUHEPATbHBIX
32 yno0peHui. XuMHUYECKOe 3arpsi3HCHHE HOK
_ https://m.edsoo.ru/
OKpYKarollel cpelibl COeAMHEHUSIMHU 00adf518
azoTa
bubnmnoreka
®dochop. Okcun dpocdopa (V) u [IOK
33 ocopHas KuciaoTa, GU3nYecKue u
ocop . ¢ https://m.edsoo.ru/
XUMHUYECKHE CBOMCTBA, ITOJIYICHHE 00adf68a
Hcnonb3oBanue hocdaToB B KauecTBE bubaunoreka
34 MUHEPAJIbHBIX YI00PCHHIA. IHOK
3arpsi3HEeHUE IPUPOAHON CPeb https://m.edsoo.ru/
dbocdaramu 00adfc20
bubnmnoreka
VYrnepon, pacnpocTpaHeHue B LOK
35 npupoje, Gu3nIecKue 1 XUMHIECKUE
P E) e https://m.edsoo.ru/
CBOWCTBA 00adfdac
Oxkcuapl yraepoaa, ux Gpusnyeckue u bubnmnoreka
XHMUYECKHE CBOMCTBA. 1HOK
36
DKojorudyeckue npooIemsl, https://m.edsoo.ru/
CBsI3aHHBIE C OKcHOM yriiepoaa (1V) 00adfebe
HOYTOYKJIAaKMYyCOB bubnuoTteka
.. bI€ MHIAUKATOPHI K
37 VYronbHast KUCHOTA U €€ CONu 8 P Ho
AJIs IaT4uKa https://m.edsoo.ru/
yposHst pH- cpenbl. | 00ae006¢
[IpakTuueckas padora Ne 4 o reme HOyTOYK, Ham:m bubnuotexa
OTHOCUTCIIBHOU
38 "TTorydeHne yriIeKUCIIOTO Tasa. HOK

KauectBennast peakuus Ha KapOoHaT-

BIIQXKHOCTH; TATUYNK
TeMIIepaTyphbl

https://m.edsoo.ru/



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

HOH

OKpY>KaroIen
cpenpl;
JIAKMYCOBEBIC
WHAUKATOPBI IS
JATYUKA YPOBHS

00ae027e

pH- cpenpl.
[TepBoHauaNbHBIE MOHATUS 00 bubmorexa
39 OpPTaHMYECKUX BEMIECTBAX KaK O HOK
CoeMHEHTAX YrIeposa https://m.edsoo.ru/
00ae054e
bubnuorexa
40 Kpemnuii u ero coenunenus HOK
https://m.edsoo.ru/
00ae080a
[IpakTuueckast pabora Ne 5. Pemenue bubnmnoreka
a1 SKCHCPUMCHTAIBHBIX 3a71a4 110 TEME ]_[OK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/
COCIUHEHUS 00ae0bf2
KonTpoubHnasi padora Ne 3 mo teme brbmmorexa
42 «BaxHel e HeMeTAJLJIbI U UX HOK
COCTHHERHSD https://m.edsoo.ru/
00ae0el8
OO0mias XxapakTepucTUKa XUMHUUECKIX
3JIEMEHTOB — METAJIJIOB. bubnuoreka
43 Mertannmndeckas CBsI3b U HOK
METAJIINYECKask KpUCTAIUINYECKast https://m.edsoo.ru/
pemérka. Pu3ndyeckre CBOMCTBA 00ae103e
METaJIJIOB
44 XHUMHYECKUE CBOMCTBA METAJIIOB. HOYTOYK, JaT4UK bubnuoreka
DONEKTPOXUMHUYECKUH psifl anekTponposogumo  [JOK



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

HaIPSHKEHUN METaJIOB

CTH, JIaKMYCOBBIC

https://m.edsoo.ru/

WHAUKATOPBI IS 00ael156
JaT4YrKa YpOBHSA
pH- cpensr.
OO611me crocoObl MoTydeHHs
bubnuoteka
MeTasuioB. CruraBel. BeraucieHus mo
. LHOK
45 YpaBHEHUSM XUMHUYECKHUX PEAKIIUH, httos://m.edsoo.ru/
/. Iu
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT 00§e1156
pUMecH
HoyrOyxk,
bubnuoreka
udposast
HOK
46 [ToHsiTHE O KOPPO3UU METALIOB Kamepa, JaTIuK httos://m.edsoo.ru/
/. Tu
AIIEKTPOIPOBOIH 00:e 1978
MOCTH
bubnmoreka
47 [Ilenounble MeTAITBI ﬂtopfl /m.edsoo.ru/
00ael4b2
bubnuoTteka
48 Oxcuipl ¥ TMAPOKCHIBI HATPUS U HOK
KaJus https://m.edsoo.ru/
00ael4b2
bubnuoTteka
49 II{erouHO3EMENBHBIE METAILIBI — HOK
KaIbIIMA U Mardui https://m.edsoo.ru/
00ael15e8
bubnuoreka
50 Baxwueiimnmme coeTMHEHUS KaabIIUs HOK

https://m.edsoo.ru/
00ael5e8



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

O00011eHUE U CUCTEMATU3 AL

o1 .
3HaAHUU
HOYTOYK, JTaTYUK
TEeMIIEPaTypbl
OKpY>KaroIen
cpensl (IaTumK bubnuoreka
59 JXKé&cTKoCTh BOMIBI M CIOCOOBI €€ MYTHOCTH- IIOK
YCTpaHEHHUS TypOOANMETD); https://m.edsoo.ru/
JIJaKMYyCOBEBIE 00ae1886
WHAUKATOPBL ISt
JlaTYMKa ypOBHSA
pH- cpenpl.
HOYTOVK,
[TpakTiueckas paborta Ne 6 o reme HazMyZOBHe bubimorexa
53 "XEcTKOCTEL BOIBI U METOMEI €€ HHIUKATOPBI IS HOK
yerpanenns” JATUHKA YPOBHS https://m.edsoo.ru/
00aelae8
pH- cpensl.
bubnuoteka
54 AntoMUHUT HOK
https://m.edsoo.ru/
00aelc64
bubnuoreka
55 AmdoTepHbIe CBOICTBA OKCHIA U HOK
TUAPOKCHUIA https://m.edsoo.ru/
00aelc64
bubnuoreka
56 Keneso HOK
https://m.edsoo.ru/
00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmoreka
(1) u xene3a (111) HOK



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

https://m.edsoo.ru/

00ae35e6
58 O06o001IeHre U CUCTEMaTH3aIUs
3HAHUHI
[Tpaktuueckas padora Ne 7. Pemenue bubnmoreka
59 SKCHEPUMEHTAIBHBIX 3a4a4 I10 TEME HOYTOYK, 1HOK
«BaxHee MeTaJljIbl U UX uudposas Kamepa https://m.edsoo.ru/
COCIMHCHUS» 00ae3de8
Boruricnenus o ypaBHeHUAM
XUMUYECKHUX PEaKIUi, €CIIM OJUH U3 bubnuoreka
50 pEareHToB JIaH B U30BITKE WITH LIOK
COACPXKUT puMecH. Beruucienus https://m.edsoo.ru/
MacCOBOM J0JIM BbIXOJa POAYKTa 00ae1750
peakiuu
bubnunoreka
61 OO0o6uieHe U cucTeMaTu3alus LIOK
3HaHUU https://m.edsoo.ru/
00ael1750
Kourtpoabsnas padora Ne 4 no teme bubmorexa
62 «Ba:xnelmue MeTa/lIbl M UX HOK
https://m.edsoo.ru/
COeTUHEHUSD 00261750
bubmmoreka
63 BemectBa u maTepuansl B IHOK
MMOBCETHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/
00ae3f50
HOYTOYK, HaTqEIK bubmmorexa
64 XI/IMI/I'-IGCKOGVEIanfI?)HeHI/Ie OTHOCUTCIIBHOU HOK
OKPY’KaloIlel cpebl BJIQKHOCTH;

aTIUK

https://m.edsoo.ru/



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

TEMIIEPATYPHI
OKpY>KaroIen
Cpensr;
JIAKMYCOBBIE
WHAUKATOPBI IS
JaTYMKA YPOBHS
pH- cpensr.

00ae4270

65

66

67

68

Ponp xumuu B PCIICHUHA
OKOJOIHYCCKHX HpO6J'IeM

PeseprubIit ypok. O6001IeHNE U
CUCTeMAaTH3aIHsI 3HAaHHHA

Peseprubriit ypok. O60011eHuE U
crucTeMaTu3alus 3HaHU

Peseprubrit ypok. O60011eHIE U
crucTeMaTu3aluvs 3HaHU

HOYTOYK, JTaTYNK
OTHOCHUTEJIbHOMI
BJIAYKHOCTH;
JATINK
TEMIIEPATYPHI
OKpYyXarolleun
Cpensr;
JTAKMYCOBBIE
WHAAKATOPBI IS
JATIAKA YPOBHS
pH- cpensr;
nugpoBas kKamepa

Bubmmnoreka
HOK
https://m.edsoo.ru/
00ae4270

Bbubnnoreka
1HOK
https://m.edsoo.ru/
00ae0d0a

Bbubnnoreka
1HOK
https://m.edsoo.ru/
00adbh33c

Bbubmnnoreka
1HOK
https://m.edsoo.ru/
00ad9ch2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

19






