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[Iporpamma pazpaborana

B cooTBeTcTBUU ¢ PI'OC OO0 (mpuka3 Munucrepcrsa o0pa3oBaHus M HayKu Poccuiickoi
®eneparmun ot 17.12.2010 roga Ne 1897, B penaknuu npukaza MunoOpHaykn Poccum ot
11.12.2020 roma Ne 712 «OO0 yTBepkaeHHH _(eaepaJbHOr0 TroCyAapCTBEHHOIO
00pa30BaTEILHOIO CTAHAApTAa OCHOBHOI'O O0IIIEro 00pa3oBaHUsy);

B cootrBeTcTBUH ¢ POII OO0 (mmpuka3z Munnpocsenieauss Poccun ot 18.05.2023 roma Ne

370)

¢ yuétom YMK Pymsutuc I'.E., @enpaman @.I'. Xumus M3natensctBo "llpocBemienue",
2019

COI'NTACOBAHO COI'NTACOBAHO

[IpoTokon 3acemaHusi METOANYECKOTO 3amectuTenb aupekTopa no YP
0oOBbEeIMHEHNs y4YMTEeNeH eCTECTBEHHO —
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HNOACHHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMUM Ha YpOBHE OCHOBHOrO OOLIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0OOpa30BaTEIbHOM MPOrpamMMbl
OCHOBHOTO o01ero oopazoBanus, npenacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOil pabouelt MporpaMmbl BOCIUTAHUS M C Y4ETOM KOHIEMIIMM MPENoiaBaHus
yueOHoro npeamera «Xumus» B o0pazoBaTenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma nmo xumuu Aa€T MpeACTaBICHUE O IENAX, OOIIel cTpaTeruu oOydeHus,
BOCIIUTAHUSI U PA3BUTHUS OOYUYAIOIIMXCS CPEJCTBAMHU y4eOHOro MpeaMeTa, yCTaHaBIHUBAET
00s3aTeNbHOE MPEIMETHOE CO/IEpKAHUE, MPEyCMATPUBAET PACIPEEICHHE ero Mo KiaccaM
U CTPYKTYpUpPOBAHME IO pa3leiaM M TeMaM MporpaMMbl IO XHMHUH, ONPEIACIACT
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XAPAKTEPUCTUKU COJCPKAHUSA, PEKOMEHAYEMYIO
MOCJIEOBATEILHOCTh M3YYEHHUSI XUMHUHU C YUYETOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBsI3€il, JIOTUKU Y4eOHOTro Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yUalolUXCs, ONpeesieT
BO3MOXKHOCTU MpeaMeTa sl peain3aluu TpeOOBaHUW K pe3ysbTaTaM OCBOCHMSI OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs, a TaKxKe
TpeObOBaHUN K pe3yibTaTaM OOyYECHHS XMMHHM Ha YpOBHE IeJied H3ydeHHs Tpeamera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM NE€ATETLHOCTH OO0YYaloUIerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XMMUHU CITYKUT OCHOBOU JJi1 (POPMHUPOBAHUSI MUPOBO33PEHUS 00ydaromierocs,
€ro MpPEeJICTaBICHUN 0 MaTepPHAIIBHOM €JMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (popMUpyeMBbIe
XUMHUEH TIPEJCTABICHUS O B3aUMOIPEBPAIIEHUAX YHEPrUM W 00 DBOJIIOIMH BEIICCTB B
IPUPOJIE, O MyTIX PEHICHHS TI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, TMHINEBOM M HIKOJOTHYECKOM Oe30macHOCTH, Mpodsiem
31paBOOXPAHEHUSI.

N3yyenue XuMUHU: CIOCOOCTBYET peali3alliid BO3MOKHOCTEH JUIsi caMOpa3BUTUA U
dbopMupoOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ o0uIel U (yHKIHOHAIBHOW IPaMOTHOCTH; BHOCUT
BKJIaJI B (DOPMUPOBAHUE MBIIIJICHUS M TBOPUYECKUX CITOCOOHOCTEH OOyYarolmnXcs, HABBIKOB
UX CaMOCTOSTEIbHON Y4EOHOU AESATENBHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX
YMEHUM, HEOOXOIWMBIX KaK B IIOBCCIHCBHOW JKM3HHM, TaK M B Ipo¢eCcCHOHAIBHOU
JESTENBHOCTH; 3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IVISia HA €IMHCTBO MPUPOJBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM ATAllOM
B (OpMUPOBAaHHHM €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYaIOIUXCS; CIOCOOCTBYET
dbopMHUpPOBaHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPOJE, K
YeJI0BEKY, BHOCUT CBOU BKJIaJ] B IKOJIOTHYECKOE 00pa3oBaHKe 00yUJaOmInXCsl.

JlanHbpie HampaBieHHS B OOYYEHHH XHUMHH OOECHEYHBAIOTCS  CIeH(PUKON
colepKaHusl Y4eOHOTO TMpeaMeTa, KOTOPBIN SIBISETCS TMEeAarormyeckd aganTHPOBAHHBIM
oTpakeHHeM 0a30BOM HaAYKH XMMUU Ha OTMIPEACIEHHOM dTare €€ pa3BUTHS.

Kypc xumnu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOEHUE
OOy4JarOIMMHCS CHUCTEMBI TEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB HEOPTaHHYECKOU
XUMHH U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX [TOHATUN OPTraHUYECKON XUMMUHU.

CtpykTypa comepxaHUSi TPOrpaMMbl [0 XUMHH Cc(OpMUpPOBaHAa HA OCHOBE
CUCTEMHOro noaxoja K e€ mzyueHuto. CojliepKaHue CKIAIbIBAETCS U3 CUCTEMbl MOHSATUNA O
XUMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMbI MOHSATUM O XUMUYECKoU peakiuu. O0e 31U
CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO NPUHLHUIY MOCIEAOBATEIBHOTO Pa3BUTHUS 3HAHUU
Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOT'O YYE€HUSI KAK OCHOBBI BCET0 €CTECTBO3HAHUS,

—IIepuoauueckoro 3akoHa /I. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;



—y4EHHS O CTPOEHUU aTOMa U XUMHYECKOHN CBSI3H;

—MpeACTaBICHUM 00 ANEKTPOJUTUUECKON AUCCOIMAIIMU BEIIECTB B paCTBOpaXx.

Teoperuueckue 3HaHUSA PacCMATPUBAIOTCS HA OCHOBE SMIHUPUYECKHU TMOTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS

MOCJIE0BATEILHO OT OJTHOTO YPOBHS K JAPYrOMY, BBINOIHSAS (GYHKIMU OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS W BO3MOXKHOCTEM MPAKTUYECKOrO0 MPUMEHEHUS U
MOJYy4YECHUS U3Yy4aeMbIX BEUIECTB.

OcBoeHKe TporpaMMbl 1O XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO TPEJCTABICHUS O
XUMHUYECKOW COCTAaBJIAIOLIEH HAYYHOW KAPTUHBI MHUpa B JIOTMKE €€ CUCTEMHOMN IPUPOIBI,
IIEHHOCTHOT'O OTHOIIEHHUs K HAy4YHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3yueHue
XUMUU TPOUCXOJIUT C MPHUBJICUCHUEM 3HAHUN U3 paHee M3YyUYCHHBIX YYCOHBIX MPEIMETOB:
«OKpy)arouuii Mup»,

«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Tpu n3yueHnn XUMUM NPOUCXOIUT POPMHUPOBAHUE 3HAHUM OCHOB XUMHUYECKON HAYKHU
KaK 00JJaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTHUYECKOMN JEATEILHOCTH YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYphl. 3ajadya y4eOHOro MpeaMeTa COCTOUT B
dbopMUPOBaHUN CUCTEMBI XUMUUYECKUX 3HAHUN — BaKHEHITUX (DAKTOB, MOHATHI, 3aKOHOB U
TEOPETHUYECKUX TOJOKECHUHN, JTOCTYMHBIX O0OOIIEHUN MHUPOBO33PEHUECKOIO XapakTepa,
sI3bIKa HAYKH, B MPUOOIIEHWHU K HAYYHBIM METOJaM IMO3HAHUS MPU H3YYECHUU BEIIECTB U
XUMUYECKUX pPeakiunii, B (POPMUPOBAHWU M PA3BUTUU TO3HABATEIBHBIX YMEHUH H UX
NPUMEHCHUH B Y4YEOHO-TIO3HABATEIPHOW M y4eOHO-HUCCIEN0BATEIbCKON JIESITEIHHOCTH,
OCBOEHHUH TPaBUJI 6€30MaCHOr0 OOpAIEHUs C BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

[Ipu n3yueHun XMMUK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus BaXKHOE 3HAYEHUE
npuoOpeNn Takue e, Kak:

— ¢dopMHpOBaHUE  HMHTEIJIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa3oBaHuUI0, COTPYAHUYECTBY,

CaMOCTOSITEJIbHOMY TPHHSTHIO PEIIEHUH, CHOCOOHOM aJanTHpPOBAaThCS K OBICTPO
MEHSIOUIUMCSI YCTIOBUSM KU3HH;

— HaIpPaBJIEHHOCTh OOYYEHMsS Ha CHCTEMaTHYECKOe IPHUOOIICHUE OOyJaroUUXCs K
CaMOCTOSITEJIbHOM  MO3HABATEJIBHOW  JEATENIbHOCTH, HAy4YHbIM METOJaM TO3HAHUS,
(bopMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

— o0ecreyeHne ycloBUM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO OOYYAIOMIUMHUCS OIIBITA
pa3Ho00pa3HOM AeATEIHLHOCTH, IO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUYEBBIX
KOMIIETEHIUI ), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIs1 PA3JIMYHBIX BUAOB AE€STEIbHOCTH;

— hopmupoBanue oOmel (yHKIIMOHATBPHONW M €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM YHCIIE YMEHUW OOBSCHATh W OIEHUBATH SIBICHHUS OKPYXKAIOIIETO MHUPA, HCIOIb3YS
3HAHMSI U OIBIT, TTOJIYYCHHBIC MPY U3YYCHUH XUMUU, IPUMEHATh UX MPHU PEIICHUH TTPOOIeM
B MOBCETHEBHOW JKU3HU U TPYIOBOU AEATEIBHOCTH;

— dopMupoBaHUE Yy OOYYAIONMIMXCS TYMaHUCTHYECKUX OTHOIICHWW, TOHUMAaHUS
[IEHHOCTH XMMHWYECKUX 3HAHUU JIJIS1 BRIPAOOTKH SKOJIOTHUECKH IEIeCO00pa3HOr0 TOBEACHUS
B OBITY W TPYAOBOW JIEATEILHOCTH B IIEJIIX COXPAHEHHsI CBOETO 3JI0POBBSI U OKPYKAIOIIEH
MIPUPOIAHOM CPENBI;

— pa3BUTHE MOTHUBAlMU K OOYYEHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHMS

00111eueTIOBEYECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HaIPaBJICHHOCTH JaJIbHEHIIero 00y4ueHus.



OO6miee 4uCIO YacoB, OTBEACHHBIX [JIsi HM3YUYEHHs] XMMHUU HA YPOBHE OCHOBHOTO
oO1ero oopazoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeno), B 9
Ki1acce — 68 gacoB (2 aca B HEACIIO).

COJAEPKAHUE OBYUEHUSA

8 KUIACC

IlepBoHayaibHbIEe XMMUYECKHE MIOHATHS

[Ipenmer xumun. Ponb XMMHUM B )KU3HU Ye€IIOBEKA. XMMHUs B CUCTEME HayK. Tema u
BemiecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosHue BemiectB. [loHsiTue o
MeTOJlaX Mo3HaHus B XUMuUU. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE HIEMEHThl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocThlie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckass ¢opmysna. BaJeHTHOCT aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB.

OtHocuTenbHass atroMHasi macca. OTHOcUTeNbHAs MOJEKYJsipHas macca. MaccoBas
JIOJISl XUMHUYECKOT0 JIEMEHTA B COCTUHEHNUH.

KommuecTBo Bemectsa. Mosib. MossipHasi Macca. B3anmMocCBsI3b KOJIMYECTBA, MAacChl U
Yuciia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérhl mo ¢popmysiaM XUMUUECKUX COCTMHEHUM.

®uU3NYECKUEe U XUMUYECKHUE SABJICHUS. XUMHUYECKasd peakuus U €€ MpU3HAKU. 3aKOH
COXpPAaHEHHUSI MacChl BEIIECTB.

Xumudeckue ypaBHeHus. Kiaccudukanus XUMUYECKHX peakuuil (CoeauHeHus,
paslioKeHUs, 3aMeIleHHs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCY/I0H, MpaBujiaMyu padOThI B JaO0OpaTOPUU U MpUEMaMu
oOpartieHus ¢ 1abopaTopHbIM 000pYJOBaHUEM, U3YUYEHUE U ONKCaHuEe (PU3MUYECKUX CBOMCTB
00pa3loB HEOPraHUYECKUX BEIIECTB, HAO0IeHnEe (PU3NIECKUX

(nmaBneHue BOCKa, TasHUE JIbJa, pAacTUpPaHUE caxapa B CTYNKe, KHUICHHE U
KOHJICHCAIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEUYM, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeEJIa C KHCJIOTOM) SIBJICHWW, HAOIIOJEHHWE W ONHCaHWe IPU3HAKOB
MPOTEKAHUS XUMHUYECKUX peakiuil (pa3ioxkeHUe caxapa, B3aUMOJCUCTBUE CEPHOM KHUCIOTHI
¢ xyopuaoM Oapus, pasznoxenue runpokcuna meau (II) mpu HarpeBaHuu, B3auMOJACHCTBUE
xenesa ¢ pactBopoM coiu meau (1), u3ydenue crmocoboB pas3iesieHus] CMECeH: ¢ TTOMOIIIO
MarHuTa, (UIbTpOBaHHWE, BBIIAPUBAHUE, AUCTHUIAIUSA, XpoMmarorpadus, MNpoBeACHHUE
OYUCTKH TOBAPEHHOUN CONM, HAOJIONCHHE W ONMUCAHUE DPE3yJbTAaTOB MPOBEICHUS OIBITA,
WUTIOCTPUPYIOLIETO  3aKOH  COXPAaHEHUs  MAacChl, CO3JaHHE  MOJEIEH  MOJIEKYI
(IapocTep>KHEBBIX ).

BaxHeilue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kuciopoma B mpupone, (U3NYECKHEe W XUMUYECKHE CBOWCTBA (pEaKIuu
ropenusi). Oxcuapl. Ilpumenenue kuciaopoga. CnocoObl MOTYyYEHHS KUCIOPOJa B
naboparopuu W mnpombliuieHHOCTH. KpyroBopor kucimopona B mpupojge. O30H —
ajuIoTponHas MoAUu(UKALIKS KUCTOPOIa.

TennoBoil 3pPeKT XUMUYECKOW peaklnu, TEPMOXUMHUYECKUE YPaBHEHHS, 3K30- U
SHJOTEPMHUYECKHE PEAKIMU. TOIINBO:

Yrojib U METaH. 3arpsisHEHUE BO3/yXa, YCUJIEHHE TapHUKOBOro ) dekrta, pazpylieHue
030HOBOT'O CJIOSI.

Bonmopon — smemeHT M mpocroe BemecTBo. HaxoxkaeHue Bomopona B NPHUPOJE,
dbu3nYecKue U XUMHUYECKHE CBOMCTBA,



MpUMEHEHHUE, CIOCOOBI nomyyeHusi. Kucnotsl u comnu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMHUYECKUM YPaBHEHUSIM.

Qdusnyeckue cBorcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacelieHHble u
HEHACHIIIEHHbIE pacTBOPbL. PacTBOpUMOCTH BEHIECTB B BoJe. MaccoBasi A0Jisl BELIECTBA B
pactBope. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHMS. Posib pacTBOPOB B MPUPOAE U B )KU3HU
yesjaoBeka. KpyroBopoT BOAbI B IPUPOIE. 3arps3HEHUE TPUPOAHBIX BOJ. OXpaHa U OYHCTKA
MPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coegunenuit. Oxcunpl. Knaccudukamuss okcuaos:
cojeoOpasyromue (OCHOBHbBIE, KHUCJIOTHbIE, aM(pOTEpHbIE) U  HECoJIe0O0pa3yrolIHe.
Homenxkmarypa oxcumoB. Pu3nueckue W XUMHUYECKHUE CBOWCTBA OKCUIOB. llomyuenue
OKCHU/JIOB.

OcHoBanus. Knaccudukanusi ocHOBaHUM: MIETOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenxkmarypa ocHoBanui. PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHWU. [lonmyuyeHue
OCHOBAHHM.

Kucnorel. Knaccudukamms xucnor. Homenknarypa kuciaor. ®Puszudeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctu MetaimmioB H. H. bexerosa. Ilomyuenue
KHCJIOT.

Comu. Howmenkmatypa comeil. ®Dusznueckue W XUMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coiei.

I'eneTnyeckas CBsI3b MEXKY KJIACCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEJECICHUE COJAEpKaHUs KUCIOpoAa B BO3AyXe, IOJIYYEHUE,
coOupaHue, pacro3HaBaHUe U U3yYEHUE

CBOMCTB KHCJIOpOJa, HAOJIOJCHHE B3aUMOJICUCTBHS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BO3HMKHOBEHUSI U MPEKpallleHUs TopeHus (Mokapa), 03HaKoMJieHHe ¢ oOpaslaMu
OKCUJIOB M OIMCAaHWE WX CBOMCTB, MOJIydeHHE, COOMpaHHE, pacllO3HABAHME M H3yUCHHE
CBOMCTB Bojiopoja (TopeHue), B3auMmoaeiicteue Bojaopoaa ¢ okcugom meau (II) (Bo3moxkHO
UCIIOJIb30BaHNE BUIEOMATEPHAIIOB), HAOIIOIEHHE 0OPa3IOB BEIIECTB KOJTUYECTBOM 1 MOJIb,
UCCIIeIOBaHNEe OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C PA3NIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C OMPEACIEHHOM MAaCCOBOM JI0JI€ PACTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHCTBUE BOABI ¢ METaUIaMU (HATPUEM M KaJblIMEM) (BO3MOXXHO HCIIOJIB30BAaHUE
BUJIEOMATEPUATIOB), HKCCIeJOBaHUE OOpa3IOB HEOPTaHMYECKHX BEIIECTB Pa3IHYHBIX
KJIaCCOB, HAOIIOJAEHUE U3MEHEHHSI OKPACKU MHJUKATOPOB B PacTBOpax KUCIOT U LIEJIOYEH,
u3yueHue B3zammopeincTBus okcuna meau (II) ¢ pacTBOpomM cepHOU KHUCIOTBI, KHUCIOT C
METAJUIAMU, PEAKIUN HEUTPAIN3ALNH, [TI0JYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJHOTO METajula IPYyTHM K3 PacTBOpPA COJIM, PELICHHE SKCIEPUMEHTAJIbHBIX 33Ja4 110 TEME
«BakHeIne KiIacchl HEOPraHUYECKUX COCUHEHUI.

IHepuognueckuit 3akoH u Ilepuoanyeckass cucreMa XUMHYECKHX 3dJjeMeHTOB /I,
N. MenaeneeBa. CrtpoeHue aroMoB. XuMHYecKass CBsI3b. OKHCJIUTENBHO-
BOCCTAHOBHUTEJ/IbHbIC PEAKIUHN

[lepBbie TOMBITKN KiIaCCHPUKANUKA XUMHYECCKUX AJIeMEeHTOB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEIOYHBIE U

IIEJI0YHO3EMENbHBIE METAJUJIbl, TaJOrEHbl, WHEPTHBIE Ta3bl). DJIEMEHTHbI, KOTOpPbIC
00pa3yroT aM(poTepHbIE OKCUJIBI U TUAPOKCHUJIBI.

[lepuonnuecknit 3akoH. llepmogmueckas cucremMa XUMHYECKHX 3JIEMEHTOB [l
N. MenneneeBa. KopoTkonepuoanas u anuHHoniepuoaHass ¢opmel  [lepuoamyeckoi



cucrembl xumudeckux sneMeHToB JI. M. Menneneesa. Ilepuonsl u rpynnel. OuU3snyecKun
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIILI HIIEMEHTA.

Crpoenne aromoB. CocraB artomMHbIX szpep. HM3oromsl. Onektponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XuMuyeckux 3aeMeHToB llepuoamueckoii
cucremsl 1. 1. Menneneesa. XapakTepuCTUKAa XUMHUYECKOIO JIEMEHTA IO €0 MOJIOKECHUIO
B [Iepuoanyeckoit cucreme J. . Meneneesa.

3aKOHOMEPHOCTH  M3MEHEHUs  paauyca  aTOMOB  XUMHUYECKMX  JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 IPYIIaM U [EPUOJaM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanueckol CHUCTEMBI XHUMHUYECKHX
3JIEMEHTOB U1 Pa3BUTUA HayKu U NpakTuku. [[. 1. Mennenees — y4€HbIi U rpak JaHVH.

Xumuueckass — cBa3b.  KoBasieHTHas  (mojsipHass WM HEMNoJsipHasi)  CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucieHuss. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporeccesl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 00pa3LOB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOCHCTBUE THIIPOKCUAA
[IMHKA C pacTBOPaMU KHCJIOT U ILIEJI0YEH, IPOBEACHUE ONBITOB, MITIOCTPUPYIOLIUX IPUMEPEI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuil  (ropeHue,  peakuud  pasjoKeHHs,
COCJIMHEHHS ).

Mesxcnpeomemnuvle ceasu

Peanuzanusa MeXNpeAMETHBIX CBSI3€M NpU  M3y4eHMM XUMUU B & Kiacce
OCYILIECTBIISIETCSI Y€pPe3 HCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSATHUH, TaK U
IOHATUH, SIBJIAIOIIUXCA CUCTEMHBIMHU UL OTHAEIBHBIX INPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1ue ecTeCTBEHHO-Hay4YHbIE MOHATHUS: HAy4HbIN (haKT, rUnores3a, TEOpUs, 3aKOH,
aHaJlu3, CUHTE3, KIaccudukanus,

HNEepUOIUYHOCTh, HAOIIOEHHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHUE, MOJIEb,
SBJICHUE.

®usuka: Marepus, aToM, DJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, W30TOIIbI,
pazoaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUM 3aps]l, BEIIECTBO, T€JIO0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, GU3NYECKUe BEIUUNHBI, €IUHULBI U3MEPEHUS, KOCMOC, TJIAHETHI,
3BE3161, CoHIIE.

buonorus: horocunTes, npixanue, onocdepa.

I'eorpadusi: armocepa, rtumpocdepa, MHUHEpaTbl, TOPHBIE MOPOJBI, TOJE3HBIC
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMUYECKasl peaKU s

[lepuonnueckuit 3akoH. Ilepumoguueckass cucreMa XUMHYECKUX dJIeMEHTOB /I,
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB XMMHUYECKHX
3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, KAIHS, KaNbLUUA U UX COCIMHEHUU B COOTBETCTBUHU C
MOJIOKEHUEM JIEMEHTOB B llepnoandyeckoi cucteMe U CTPOCHHUEM X aTOMOB.

Ctpoenue BemecTBa: BHIBI XUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKHA M BUJA XUMHYECKOU
CBSI3H.



Knaccuduxanusa u HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCA K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHUM, T€HETUYECKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudpukanus XUMHUYECKHUX pEaKIUN IO pa3UyHbIM MpuU3HaKaMm (M0 YHUCIY H
COCTaBY YyYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHUIO
CTENEHEeW OKHUCJEHUS XHUMHYECKUX DJEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHIO
KaTaJin3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMUYECKHE YPaBHECHHUS.

[lonsiTue o ckopocTu XxumMuueckoit peakiuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHAYECKHUX peakuusax. [lonsarue o

TOMOT€HHBIX W TeTeporeHHpix peakuusax. I[lonstue o karanuze. IlonsaTtue o
XUMHUYECKOM paBHOBECUU. DaKTOPHI, BIMSAIONIME HA CKOPOCTh XUMHUYECKOW PEaKIHUH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENIFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, DJIEKTPOHHBINA 0ajaHC OKHCIUTEIHHO-
BOCCTAHOBUTEIILHOW PEAKIIHH.

CoctaBneHre  ypaBHEHUM  OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEakluid ¢
UCIIOJIb30BaHUEM METOJIa MJIEKTPOHHOTO OanaHca.

Teopusi 2NEKTPOIUTUUECKOM JUCCOLMALMM. JIEKTPOIUTHI M HEIJIEKTPOIUTHI.
KaTtuonsl, aHnoHbl. MeXaHU3M MCCOIMAIIMN BEIIECTB C PA3JIMYHBIMU BUJIAMU XUMUYECKOU
cBs3u. CteneHb aucconanuu. CUIbHBIC U CITA0bIe DJICKTPOIUTHI.

Peakiiuu nonHoro oomeHa. Y ciaoBHUsl IPOTEKaHUS PEaKIIUii MOHHOTO OOMEHa, MOJTHBIC
U COKpalI€HHbIE MOHHBIC ypaBHEHHUA peakuuil. CBONCTBAa KUCIOT, OCHOBAaHUN M COJICH B
CBETE TPEACTaBICHUN 00 AJIEKTPOJUTUUECKON nucconuanuu. KadecTBeHHBbIE peakIuu Ha
noHbl. [loHsATHE O THUAPOIIU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJIENAMHU KPUCTAIMUECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB —
METaJUIOB W HeMmeTauioB (rpaduTa W anMasza), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHUA),
UCCIIeIOBaHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM peakIuyd OT BO3JCUCTBUS Pa3IMUYHBIX
¢dbakTOpOB,  HWCCIEAOBaHWE  DJIEKTPOIPOBOAHOCTH  pPACTBOPOB  BEIIECTB, IIporiecca
JTMCCOLIMAIUM KUCIIOT, IIEJI0Ye M coJiel (BO3MOXKHO MCIOJIb30BAaHUE BUECO MaTEpHUasioB),
IIPOBEICHUE ONBITOB, WUTFOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa
(oOpa3zoBaHmue ocajka, BBIJICIICHHE Ta3a, 0O0pa30BaHWE BOJIbI), OIMBITOB, WLIIOCTPUPYIOMIUX
MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMM (TOpEeHUE, PEaAKIUH Pa3I0KEHHUS,
COEIMHEHUA), pACIO3HABAHHE HEOPraHMYECKUX BEIIECTB C TMOMOIIbI KayeCTBEHHBIX
pEeaKIuii Ha NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTanibl M UX COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
cTeneHu okucienus. CtpoeHue u

(¢u3HUYEeCKre CBOMCTBA IMPOCTBHIX BEIIECTB — TAJONEHOB. XHWMHYECCKHE CBOMCTBA Ha
npuMepe xJyopa (B3auMoAeHCTBHE C METaJUIaMu, HEMETAJIJIaMU, 1eJI04aMu). XJIIOPOBOAOPOI.
ConsiHasi KUCIIOTa, XMMHYECKHUE CBOWCTBA, MOJy4YeHUE, NMpuMeHeHue. JleiicTBue xiopa u
XJIOPOBOJOPOJa HA OpPraHM3M 4YeJIOBeKa. BakHeWIne XJIOpuibl M HUX HAXO0XKICHUE B

MpUpoeE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpymnnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nuecKkue CBOKWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U cepbl. AIOTPOINHbIE MOAUPUKAIUU KUCIOpOJa U Cepbl. XHUMHUYECKUE
cBoiicTBa ceprl. CepoBosiopoa, cTpoeHHEe, GU3NUECKHEe M XHMHYECKHE CBOMCTBA. OKCHIBI



cephl KaK TMPEJCTAaBUTENIM KHUCJIOTHBIX OKcuaoB. CepHas Kucjaora, (uU3MYECKHe U
XUMUYECKHE CBOMCTBa (0OIIME Kak MPEJCTABUTEN Kiacca KUCIOT U CHelu(pUYecKue).
XUMUYECKHE peaKIuu, JIeKAIle B OCHOBE MPOMBIIUICHHOTO CIOco0a MOJIyYeHUs] CEPHOM
kucioThl. [Ipumenenue cepHoit kucaoTbl. Colii CEpHOM KUCIOTHI, KAUECTBEHHAS PEaKIIs Ha
cynbdar-uoH. Haxoxenue cepsl u e€

COCAMHEHUNM B IpUpofe. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH  Cpelbl
COCIMHEHUSAMU Cepbl (KUCTOTHBIC JOXKIH, 3arPsA3HEHUE BO3AyXa M BOJIOEMOB), CITIOCOOBI €ro
MPEIOTBPAILICHHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHHUS. A30T, pacnpocTpaHeHUE B HpuUpoje, (HU3NYECKHE U
XUMUYeCcKre cBoWcTBa. KpyroBopor aszora B mpupone. AMMHUAK, €ro (Qu3nueckue Hu
XUMHUYECKHE CBOMCTBa, mMoiyueHue u mnpuMeHeHue. Conu aMMOHUS, UX (U3WYECKHE U
XUMUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHasi peakius Ha MOHBI aMMOHUS. A30THas
KHUCIIOTa, €€ MmojydyeHue, GU3nIecKnue U XUMUYECKHe CBOMCTBA (00IMe Kak MpeICTaBUTENs
KJlacca KUCIoT U cnenuduieckue). Mcnoib3oBaHue HUTPATOB U COJIEH aMMOHUSI B KQUECTBE
MUHEpAJIBHBIX ya00peHud. XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEeH Cpelbl COSTUHEHUSIMU
azora (KUCJIOTHBIC JOXIU, 3arps3HEHUE BO3AyXa, MOYBBI U BOAoEMOB). Docdop,
ajutoTporHbie  Monudukanuu dochopa, ¢uzMUecKUe U XUMUUYECKue cBoMcTBa. OKCHT
docdhopa (V) u dochopHas kucnora, pu3nMUecKue ¥ XUMUUYECKHE CBOMCTBA, MOJy4YEHUE.
HcnonwszoBanue pocdaToB B KauecTBE MUHEPAIHHBIX YI0OPEHUH.

O6mas xapaktepuctuka 3aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble  CTENEHU  OKHUCIEHHMS.  YTIepoJ,  aUIOTPOIHble  MoJauduKaiuu,
pacnpocTpaHeHue B Mpuponae, (QU3NUECKHMe U XUMHUYECKHe CBOMCTBa. AjcopOiusi.
Kpyrosopor yriepoga B mnpupone. Okcuubl yriepona, ux (usmdyeckue U XUMHUYECKHE
CBOICTBA, JEWCTBHE HA YKUBbIE OPraHU3MBI, MOJYYCHHE U MPUMEHEHHUE. DKOJIOTHYECKUE
npoOsieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepona (IV), rumoreza riao0ambHOTO MOTETICHUS
KJIMMaTa, TapHUKOBBIM 3(¢dekT. YrompHas kuciaora W e€ coimd, ux Qusndeckue u
XUMHYECKUE CBOMCTBA, MOJIy4eHHE M MpuMeHeHune. KadecTBeHHas peakius Ha kapOOHAT-
nonbl. Vcmonb3zoBaHue kKapOOHATOB B OBITY, MEIMIIMHE, MPOMBINIJIEHHOCTH M CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHUYECKUX BEHIECTBAX KaK O COEIUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, AalETWJIEH, ATaHOJ, TJMIEPUH, YKCYCHAas KHCIIOTA).
[IpupoaHble MCTOYHHUKHU YTIEBOIOPOJAOB (Yroiib, MPUPOAHBIA Ta3, HEPTH), MPOAYKTHI HUX
nepepaboTku (O€H3MH), UX POJIb B OBITY M IPOMBINUICHHOCTH. [IoHATHE O OMOJIOrHYECKH
BOXXHBIX BEIIECTBAX: JXUpaX, OCNKax, YIJIEeBOJaX — M HX POJIM B KU3HHU YEIOBEKa.
MarepuanbHO€ €JUHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCAUHEHUM.

Kpemunii, ero ¢usmveckne M XMUMHYECKHUE CBOWCTBA, MOJIYYEHHUE U TPUMECHCHHE.
Coenunenusi kpemHust B mpupojge. O0mue mpenctaBienus o6 okcuae kpemaus (IV) u
KpeMHUEeBOM kuciaoTe. CWIMKAThl, UX HCMOJIb30BaHUE B OBITY, B MNPOMBIILICHHOCTH.
Baxneiimue cTpouTeNnbHbIE MaTepHANBl: KEpaMUKa, CTEKJIO, IEMEHT, O€TOH, JKeIe300€TOH.
ITpoGmembl

0€30MacHOr0 MCIOIb30BaHUS CTPOUTEILHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3lOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSTHOM KHUCIOTHI,
MPOBEJCHNUE KAUYECTBEHHBIX pEaKIMi Ha XJOPUJI-MOHBl W HAOJIOACHUE NPU3HAKOB HX
MIPOTEKAHMUS, OMBITHI, OTpaxkarouue (HPU3NYECKHUE U XUMUUYECKUE CBOMCTBA rajOr€HOB U UX
coeIMHEHUN (BO3MOXXHO HCIOJIb30BAHME BHJIEOMATEPUATIOB), O3HAKOMJIEHHUE C oOpaslamu



XJIOPUJIOB (TrajJoreHUuIoB), O3HAKOMJIEHHME ¢ oOpa3umamMu cepbl U €€ COEIUHEHUSIMH
(BO3MOXHO HCHOJB30BAHUE BUIEOMATEPHUATIOB), HAONIOJEHHE Ipolecca OOYrIuBaHUs
caxapa mMoJl JEUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YyUYCHHE XHUMHUYECKHUX
CBOICTB pa30aBI€HHON CEpPHON KUCIOTHI, IPOBEJCHUE KAUECTBEHHOM peaklnu Ha cylibdar-
WOH U HaOJo/IeHUE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIICHUE ¢ (PU3MUECKUMU CBOMCTBAMU
azora, ¢ochopa M HUX COCAUHEHUN (BO3MOXKHO HCIOJB30BAHUE BHICOMATEPHUATIOB),
oOpasnamMu a30THBIX U (ocOopHBIX yI0OpeHu, MmoxydeHue, coOupanue, pacrno3HaBaHue U
M3yUEHUE CBOWCTB aMMMHaKa, MPOBEJCHUE KauyeCTBEHHBIX pPEaKIMii Ha MOH aMMOHHUS U
dbochar-uoH 1 u3yuyeHue MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON
A30THOM KHUCJOTBI C MeAbl0 (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUANIOB), H3YUYCHUE
MOJENIeN KpUCTAIUIMYECKUX peIIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHHE C
IIPOIIECCOM aJCOPOIIMKM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
MpPOTUBOTa3a, MOJYy4YeHHE, COOMpaHue, pacrlo3HaBaHHE U M3YUYEHUE CBOWCTB YIJIEKHCIIOTO
raza, MpOBEJICHUE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT M CWJIMKAT-UOHBI U HU3y4YCHHUE
IPU3HAKOB MX MPOTEKAHWs, O3HAKOMIICHHE C MPOJYKIUEH CUIMKATHON MPOMBIIUICHHOCTH,
pelieHre SKCIEPUMEHTAbHBIX 3aj1a4 10 TeMe «BakHelie HeMeTaulbl U UX COSTUHEHUS.

MeTanjibl M UX COeTMHEHUS

OO6masi xapakTepUCTUKA XUMUYECKHX D3JIEMEHTOB — METAJJIOB HAa OCHOBAaHUM MX
nosioxkenuss B Ilepuogmdeckoit cucteme xumudeckux snemeHToB [[. U. MenneneeBa u
ctpoenusi atomoB. CTpoeHHE MeTajuioB. MeTamdeckas CBSI3b M METaJIMYecKas
KpUCTAJUTMYECKasl peniéTka. DICKTPOXUMHUYCCKUN Psijl HANMPsHDKEHUH MeTauioB. Ouzndeckue
U XUMUYECKHUE CBOMCTBa MeTaiioB. OOmue crnocoOwl mosydeHus metauioB. [loHsitue o
KOPpPO3UU METaJNIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBbl (CTallb, YYT'YH,
TIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[IlemouHble MeTaIbl: TMOJoXeHUWe B llepuonnueckoil cucTeME XHUMHYECKHX
sanemenToB JI. V1. MenzaeneeBa, cTpoeHHE UX aTOMOB, HaXOXJeHue B npupoae. Ouznueckue
U XUMHUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kaius). OKCHIBI U TUIPOKCUBI HATPUS U
kanud. [[puMeHeHne mea0uHbIX METAUIOB U UX COEIUHEHHIA.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHUW M KaJIbLUW: ToJoxkeHue B llepuoanueckoit
cucremMe XuMudeckux aneMeHToB [[. 1. MenzaeneeBa, cTpoeHHE UX aTOMOB, HaX0XICHHUE B
npupoje. Pu3nuecKkue 1 XuMHUECKUE CBOMCTBA MArHUS U KaJbLUs.

Baxueiiimue coennHeHus KaiblUs (OKCUI, THAPOKCUI, coiid). JKECTKOCTh BOIBI H
CHOCOOBI €€ yCTpaHEHUSI.

AnroMuHMI: noJIo)keHUE B llepmoguueckod cHCTEME XHMHUYECKHX 3JIEMEHTOB /I.
N. MenneneeBa, CTpO€HHE aToOMa, HaXOXJeHUE B Ipupoac. PU3MUYECKUEe U XUMUUYECKUE
CBOICTBA amroMUHUSA. AM(DOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnyeckor cHCTEME XUMHYECKUX 3JIeMEHTOB /I,
N. MenaeneeBa, CTpoeHHE aTOMA,

HaxoXJieHue B mnpupojae. Puznueckue U XMMHYECKHE CBOMCTBa »keneza. OKCHUbL,
ruapokcuasl u conu xenesa (II) u sxxenesa (11I), ux cocta, cBOMCTBa U MOJTyUYEHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ OOpasllaMy METajylOB M CIUIABOB, WX (PU3MUYECKUMH CBOWCTBAMH,
M3YUYEHUE PE3YIbTATOB KOPPO3UH METAIIIOB (BO3MOXHO UCIIOIB30BaHUE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICUCTBUSI OKCH/IA KaJIbITUS U HATPHUS C BOJOU

(BO3MOKHO UCIIOJIb30BAHUE BHUJEOMATEPUATIOB), HUCCIEAOBAHUE CBOMCTB KECTKOU
BOJbI, TMpolecca TOpeHust Kele3a B KUCHopoJe  (BO3MOMKHO  HCIOJIb30BaHUE
BHUJICOMATEPUATIOB), MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX pEaKIUMid Ha HOHBI: MarHusl,



KanbIvs, aTlOMUHMS, IMHKA, sxene3a (I1) u xenesa (III), meau (11), HabmroaeHne U onKMcanue
MPOIIECCOB OKpAIllMBaHUsl IUJIAMEHM HMOHAMHU HATpuUs, Kajdus H Kalblus (BO3MOXXHO
HCIIOJb30BaHUE BUJICOMATEPUATIOB), HCCIEAOBaHWE aM(pOTEPHBIX CBOWCTB THUIPOKCU]IA
ATIOMUHUST W TUIPOKCHIA IIMHKA, pEIICHUE HSKCIEPUMEHTAIBHBIX 3ajad 10 TeMe
«Baxxnenmue METaIUIbl U KX COSTUMHECHUS.

XuMHS U OKpY:KaLas cpeaa

BemecrBa u Marepuasisl B IIOBCEJHEBHOM JKM3HHU 4YeloBeKa. besomacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX PEaKIUi

B ObITy. [lepBasi MOMOIIL TPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpyKaromeh cpenbl (mpeaenbHass — JOMycCTHUMAas
KOHIIeHTpalus Bemects, nanee — [1/1K). Ponb xumMuu B perieHn# 3K0JIOTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepHayioB (CTEKIO, CIUIABBI METAJIOB, TOJUMEpHBIE
MaTepHabl).

Mescnpeomemmunie ceéazu

Peanuzanus MeXOpeaMETHBIX CBSI3€M NpW  M3y4eHUHM XUMUU B 9  Kjacce
OCYIIECTBIISICTCSl Yepe3 UCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSATUN, TaK W
MOHSTUM, SBIISIONIUXCS CUCTEMHBIMHU ISl OTJEIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO01mue ecTeCTBEHHO-HAaY4YHBIC TMOHATHS: HAy4HbIA (haKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CUHTE3, KiIacCupUKaIusl,

NEPUOJUYHOCTh, HAOIIOACHUE, DKCIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIETb,
SBJICHUE, TAPHUKOBBIN 3P EKT, TEXHOJIOTUS, MaTePUAIIbI.

®usnka: Marepusi, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJA, H30TOIbI,
pPaauOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKHI 3apsii, NPOBOJHHUKH, IOJYIPOBOJHUKH,
TURIIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, a3,
pacTBOp, PacTBOPUMOCTH, KpPUCTAIIMYECKas peHIETKa, CIUIaBbl, (DU3UUYECKHUE BEITUYHHBI,
€UHULIBI

U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/bl, CONHIIE.

buonorus: ¢potocunTes, Apixanue, 6rmocdepa, SIKocUCTEMa, MUHEPAIBHBIC yI00PEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI,

MUTaTEJbHbIE BEIIECTBA.

['eorpadusi: armocepa, rtumpocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI, TOJE3HBIC
HCKOIIaeMbl€, TOILIUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJbTATbBI OCBOEHUSI MPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC pPE3yNIbTaThl OCBOCHHUS MPOrPpaMMBl OCHOBHOI'O OOIIEro o0Opa30oBaHUS
JOCTUTAIOTCS B XOA¢ OOYy4YeHUS XUMHM B EIWHCTBE Y4YeOHOM U BOCIHTATCIBHOU
NEATCIIbHOCTH B COOTBETCTBUHM C TPATUIIMOHHBIMH DPOCCHHUCKHMH COIMOKYJIBTYPHBIMH W
JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, NMPUHATHIMA B OOINECTBE MpaBWIAMH M HOPMaMH
MTOBEJICHUSI M CIIOCOOCTBYIOT IPOIIECCAaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COIHATN3AIlAN
00yYarOITHUXCS.

JIMYHOCTHBIC PE3yIbTAThl OTPAKalOT TOTOBHOCTh OOYUYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM IMO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONBITA ICATSIHHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:



1) naTpHOTHY€CKOT0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECCKOMY H
HAy4YHOMY HACJICJINI0, TIOHUMAHUS 3HAYCHUS XMMHUYECKOW HAyKW B JKU3HH COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HHPOPMAIIUEH O TIEPETOBBIX TOCTIKCHUSIX H
OTKPBITUSAX MUPOBOM U OTE€UECTBEHHON XMMUHU,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOKWCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MIPEICTABICHUS O COIMAIBHBIX HOPMaxX W TPaBHJIaX MEKIUIHOCTHBIX OTHOIIECHUN B
KOJUICKTUBE, KOMMYHHKATHBHOW KOMIIETGHTHOCTH B OOIIECTBEHHO ITOJIC3HOM, y4eOHO-
WCCJICI0OBATEILCKONM, TBOPYECKOM W JPYrUX BHIAX JEATECIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOMW JIESATEILHOCTH TPHU BBITIOJIHCHHH YUYEOHBIX, IMO3HABATCIBHBIX
3a/1ay, BBIIOJIHCHMH XUMHYECKHUX OKCICPUMEHTOB, CO3JaHUM YYEOHBIX IIPOCKTOB,
CTpeMJICHHUS K B3aUMOIIOHMMAHHWIO M B3aWMOIIOMOINM B TMPOIecce JTOW Yy4eOHOU
JESATEIPHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHUE W TOCTYIKH CBOMX TOBApHIICH C
TIO3UITUU HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHMS TIOCICACTBUH TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHNS

MHUPOBO33PCHUYCCKUE TPEACTABJICHWS O BEIIECTBE M XHMHYCCKOW PEaKIuH,
COOTBETCTBYIOIIHE

COBPEMCHHOMY YPOBHIO Pa3BHTHs HAYKH M COCTABJISIONIUE OCHOBY JJIs TTOHUMAaHUS
CYIIIHOCTH HAyYHOU

KapTUHBI MUpPa, TPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIHI,
B3aMMOCBSI3X

YeJioBeKa ¢ MPUPOTHON CpesIoi, O pOIM XMMUU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHUBBI, HAIPABIICHHbIE HAa TOJyYE€HHWE HOBBIX 3HAHUU MO XUMUHU,
HEOOXOUMBIE I OOBSICHEHUS HAOJIIOaeMbIX IMPOIIECCOB M SBJICHUM, MO3HABaTEIHHOM,
MH(GOPMAIIMOHHON M YWUTATEIbCKOM KYyJIbTYpPhl, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIHHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CHPABOYHOM JUTEPATYpOM, JOCTYNMHBIMU TEXHHUYECKUMU
cpencTBamMu MHPOPMAITMOHHBIX TEXHOJIOTU;

UHTEpEC K O0YYCHHIO U MTO3HAHUIO0, JTI0003HATEILHOCTh, TOTOBHOCTh M CTIOCOOHOCTD K

caMm000pa30BaHUIO, TPOSKTHOW U MCCIIEIOBATENBCKOM NEATETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00yUEHUS B TaJIbHEHUIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTH JH3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha

3I0pPOBBIN 00pa3 KU3HHU, OCO3HAHHE TMOCIEICTBUNA M HEMPHUSATHE BPEIHBIX MPUBBIYCK
(ymoTpeOeHus: aiaKoroysi, HAPKOTUKOB, KypeHHUs), HEOOXOIUMOCTH COONIOACHUS TPaBUII
0e30macHOCTH MPHU OOPAIICHUH ¢ XUMUYECKUMU BEIECTBAMHU B OBITY U PEaIbHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

WHTEPEC K TMPAKTHUYECKOMY H3yYeHHUIO Mpodeccuii W Tpyna pasIudyHOTO pPOJa,
YBAXEHUE K TPYAYy M pPe3yJibTaTaM TPYJIOBOW IEITEIBHOCTH, B TOM YHCIE HAa OCHOBE
MIPUMEHEHHS MTPEIMETHBIX 3HAHUH T10

XUMUH, OCO3HAHHBIA BBIOOP HMHAUBHUIYAIbHONH  TPACKTOPUU  MPOJOHKEHUS
00pa3oBaHusl C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, yCHEITHOM

npoeCCUOHANILHON JESTEIbHOCTH U Pa3BUTHUA HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
aJanTUPOBATHCS B



npodeCCUOHANILHOU Cpee;

6) 3K0J10rH4eCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU I1eJIec000pa3HOe OTHOIIEHHE K MPUPOJE KaK HMCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBAaHMUSI, TOHUMAHKUE IEHHOCTH 3JI0POBOTO U OE€30MacHOro 0opasa
’KU3HHU, OTBETCTBCHHOC

OTHOIIIEHUE K COOCTBEHHOMY (PU3MUECKOMY U MCUXWUYECKOMY 3J0POBBIO, OCO3HAHUE
IIEHHOCTU COOJIIOJICHUSI TpaBui 0E€30MMacHOr0 IMOBEACHUS Mpu padboTe C BellecTBaMH, a
TaK)KEe B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTFO/ICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJydaeMble MPU U3YYCHHH XUMHH, JJIS PEIICHUS
3a7a4, CBA3AHHBIX C OKpYXaUEd NPUPOAHOM CpEIOW, I IOBBILIEHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpPhl, OCO3HAHUS TJI00ATBHOTO XapaKTepa DKOJIOTHYECKUX MpoOjieM U
NyTed WX pPEHICHUs TOCPEACTBOM METOJOB XHMHH, IKOJIOTHUECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B TIO3HABATEILHON, KOMMYHUKATUBHOHN M COIMAIILHOM TIPAaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX Pe3yJbTaTOB BBIACISAIOT 3HAYMMBIC NI (OPMUPOBAHMS
MHUPOBO33PCHUS

oOIeHayYHbIC TIOHATHS (3aKOH, TEOPHS, IIPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMa, TPOIIECC,
DKCIIEPUMEHT W JPyroe.), KOTOpPbIE MCIOJIB3YIOTCS B E€CTECCTBEHHO-HAYYHBIX YUYCOHBIX
npeaIMeTax U I03BOJISIIOT HAa OCHOBE 3HAHWW M3 JOTHUX MNPEaIMETOB (HOPMHUpPOBATH
IpeJICTaBJICHUE O IICJIOCTHON HAyYHON KapTHHE MHUpa, U YHUBEPCAIbHBIC YUeOHBIC ACHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC,  pETYJIATHBHBIC), KOTOpbIE  OOECIECYMBAIOT
(dbopMHpOBaHHUE TOTOBHOCTH K CaMOCTOSITCIBHOMY IUIAHUPOBAHUIO M OCYIICCTBICHUIO
y4eOHOMU JIeITEIIBHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUS:

YMEHHUSI HCHOJIB30BAaTh MPUEMBI JIOTHYECKOIO MBIIUICHUS IPU OCBOCHUU 3HAHUIA:
PaCKpBIBATh CMBICII

XUMHUYECKUX TOHATUM (BBIACIATh HMX XapaKTepHbIE IIPU3HAKH, YCTAHABIWBAaTh
B3aMOCBSI3b C

JIPYTUMHU TIOHSTHUSMU), UCIIOJIB30BaTh TOHATHUS ISl OOBSICHCHHS OTISIbHBIX (DaKTOB H
SIBJICHUH, BBIOMPATh OCHOBAHUS W KPUTECPUH IS KIACCU(DHUKAIIUA XUMHUYSCKUX BEIIECTB H
XUMHUYECKUX PEaKIui, YCTaHABIWBATh MPHUUYUHHO-CIICICTBEHHBIC CBS3U MEXIy OOBEKTaMHU
M3y4EHUs, CTPOUTDH JOTUUECKHUE PACCYKICeHUS (MHIYKTUBHBIC, ETYKTUBHbBIC, 110 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKJIIOUCHUS

YMEHHE TIPUMEHSATh B  MpOIECcce TMO3HAHUSA  TMOHATUA  (TpeIMETHbIE U
MeTanpeMETHbIE),

CHMBOJIMYECKHE (3HAKOBBIC) MOJENM, HCIOJIb3yeMble B XUMHH, MPeoOpa3oBHIBATH
IIAPOKO MPUMEHSIEMbIC B XUMHH MOJICJIbHBIC MPECTABICHUS — XUMHYECKUN 3HAK (CHUMBOJI
3JEMEHTa), XUMHYecCKas (GopMysia W YpaBHEHHE XHMHYECKOW pEaKIUuh — MPH PElICHUH
y4eOHO-TI03HABATENBHBIX 3aJ]lad, C YYETOM ITHUX MOJICJIBHBIX IMPEICTABICHUN BBISABISATH U



XapaKTCpUu30BaTh CYHICCTBCHHLIC ITIPU3HAKN U3Yy4aCMbIX 00BEKTOB — XUMHYCCKHX BCIICCTB U
XUMHYCCKUX pCaKHHfI, BBISABIIATD O6I]_[I/I€ 3aKOHOMCPHOCTH, IPUINHHO-

CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUHS B U3YUAEMbIX MPOLIECCAX U ABICHUSX.

ba3oBrbIe ucciie1oBaTe/IbCKHE JeHCTBUS .

YMEHHE HUCTO0JIb30BaTh MOCTABJIEHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS, A
TaKKe B

KaueCTBE OCHOBBI I (POPMHpPOBAaHMS THUIIOTE3bl IO TMPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CY>K/IECHUI;

MpUOOPETEHHE OIbITA MO IJIAHUPOBAHUIO, OPraHU3AIMU U MPOBEACHUI0 YUYCHUYECKHUX
AKCTIIEPUMEHTOB, YMEHHUE HAOJ0/1aTh 32 X0JI0M Mpoliecca, CAaMOCTOSTEILHO MTPOTHO3UPOBATh
ero pesynprar, GopMyaupoBaTh OOOOIIEHUS M BBIBOJLI IO pe3yjibTaTaM MPOBEAEHHOTO
OTIBbITA, UCCIICIOBAHMSI, COCTABIATh OTUYET O MPOACIAaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpPATh, aHAIM3UPOBATh M HHTEPIPETHPOBATH MUHPOPMAIUIO Pa3TUYHBIX
BUJIOB U (DOpM MpecTaBiIeHUs], TOJyIaeMyI0 U3 Pa3HBIX UCTOUHUKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XUMHUUYECKOTO COJIepXKaHUs, CIPaBOYHBIE IMOCOOus, pecypchl HMHTEepHETaA),
KPUTHUYECKHU OIIEHUBATH MPOTUBOPEUUBYIO U

HEJ0CTOBEPHYIO HHPOPMAIIHFO;

YMCHHE TPUMEHATHh PA3JIMYHBIE METOALI W 3alpoChl TPH IOMCKE U OTOOpe
UH(POPMAIIMK U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHCHHS YYEOHBIX U
NO3HABATEIBHBIX 33Jlad  ONPEACIEHHOT'O0 THIIA, NPHOOPETCHHE OmbiTa B  00JAaCTH
UCIIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYpOM
AKTUBHOT'O HCITOJIb30BAaHUS Pa3IUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITCIIBHO BHIOMPATH
ONTUMAJIBHYI0 (OpMY MpeAcTaBICHUS HHPOPMAITUU U

WLTIOCTPUPOBATh PeIllacMbIe 3aa9i HECIIOKHBIMU CXEMaMU, UarpaMMaMu, JPyTHMH
dbopmamu

rpaduKu ¥ ©X KOMOMHAITUSIMU;

YMEHHE HCIIOJIb30BaTh U aHAIU3UPOBATh B MPOIECCE YUCOHOM M MCCIICIOBATEIBCKOM
JCATCIBPHOCTH HMH(POPMAIMIO O BIUSHUMA IPOMBIILICHHOCTH, CEJIbCKOIO XO3SMCTBA M
TPaHCIIOPTa Ha COCTOSTHUE OKPY KAIOIIEH MTPUPOTHON CPEIBI.

KomMmyHuKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHUs 3a7]aBaThb BOMNPOCHI (B XOAe€ Avaiora W (Wiau) AUCKYCCHUM) IO CYIIECTBY
oOcyx/maeMoi TeMmbl, (OPMYIHPOBATH CBOW MPEIOKEHUS OTHOCUTEIHHO BBHITIOJTHCHUS
MPEIIOKEHHON 3a]1a4H;

YMEHUSI TPEACTABIATh MOJYYEHHBIE PEe3yJbTaThl MMO3HABATEIbHOW AESTEILHOCTH B
YCTHBIX U

MUCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PE3yJbTaTOB BBIMOJHEHHUS] XUMUYECKOTO
JKCIepuMeHTa (JTabOpaTOPHOTO OIbITA, Ja0OpaTOPHON PabOTHI MO MCCAEIOBAHUIO CBOMCTB
BEILIECTB, YUEOHOTO MPOEKTA);

YMEHHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOU MO3HABATEIbHOU
U HCCIIEIOBATEIIbCKON JIESITENIbHOCTU MNPHU PEIICHUU BO3HUKAIOUIUMX MpoOJieM Ha OCHOBE
yu€Ta OOIIMX HHTEPECOB U COTJIACOBaHMS MNO3UIMNA (0OCyXkAeHUs, OOMEH MHEHUSIMH,



«MO3TOBBIE IITYPMBI», KOOPAWHALIMS COBMECTHBIX NEHCTBUH, ONPENEICHUE KPUTEPUEB IO
OLICHKE Ka4yeCTBa BBHINIOJHEHHOW PabOThI U JpyTHe).

PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:

YMEHHME  CaMOCTOSITEJIBHO  OINPENENATh  LEIU  JACATENIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJMPOBATb M MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh  CBOIO
JeSATENbHOCTh, BBIOMpaTh Hambonee >(PPeKkTuBHbIE CMOCOOBI pEIICHHUs YYEeOHBIX H
[I03HABATEJIBHBIX 3a/1a4, CAMOCTOATENIBHO COCTABIIATh UM KOPPEKTUPOBATH IIPEJI0KEHHBIN
QITOPUTM JI€UCTBUI NPHU BBINOJHEHUU 3aJaHUN C YYETOM IMOJYyYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEaKIUAX, OLEHUBAaTh COOTBETCTBHUE MOJYYEHHOTO
pe3ysibTaTa 3asBJICHHOW I1€JIM, YMEHHUE WCIOJIb30BaTh W AHAIU3UPOBATH KOHTEKCTHI,
[peJlaraeMbl€ B YCIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJdbTAaTOB MO OCBOCHHIO 0053aTEIbHOTO COJEp KaHMS,
YCTAHOBJIEHHOT'O

JTaHHOM (eaepanbHON paboueit mporpaMMou, BBIICISIOT: OCBOCHHBIE 00 yHarOIITUMUCS
Hay4YHbIE 3HAHMS, YMEHUS U CIIOCOOBI JEHCTBUH, crielupuiecKue sl MpeaMeTHON 001acTu
«XuMus», BHABl ACATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMs, €r0 HHTEPIpPETALNH,
IpeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonIy o0yuenus B 8 Kiacce mpeIMeTHBIE PE3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI
OoTpakaTh C(OPMHUPOBAHHOCTH Y OOYYAIONTUXCS YMCHHIMA:

. pPacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSTHI: aToM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, IMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh (OQHOPOIHAS H
HEOJHOpPOAHAs1), BAJEHTHOCTh, OTHOCUTENIbHAs AaTOMHAasT M MOJEKYJIspHas Macca,
KOJIMYECTBO BEILIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas J0JisI XUMHUUYECKOTO 3JIEMEHTa B
COEIMHEHUH, MOJISIPHBIM 00BEM, OKCH]I, KHCJIOTA, OCHOBaHHUE, COJlb,
AIEKTPOOTPULIATETILHOCTh, CTENICHh OKHUCJICHUS, XMMHUYECKas peakius, KiacCUuuKaius
peaKIuii: peakuuu COCIUHEHMS, PEAKIUU pa3JIOKEHUs, PEeaKUUU 3aMEIICHUS, PEaKUHUH
oOMEHa, 9K30- M JIHJAOTEPMHUYECKHE PEaKIMH, TEIIOBOM A(DQEKT peakuuu, sApO aToMma,
AJIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, paNnyC aToMa, XUMHYECKas CBSI3b, MOJISIpHAS
Y HEMOJIsIpHAs KOBaJEHTHAsl CBSA3b, UOHHAS CBA3b, UOH, KATUOH, aHUOH, PACTBOp, MaccoBas
JI0JIs1 BenlecTBa (MPOLIEHTHAS KOHIIEHTPAIUsI) B paCTBOPE;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATHI U MPUMEHSThH
AT MOHSTHUSA NMPU ONMKUCAHUY BEUIECTB U UX MPEBPAILCHHI;

. UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIUKY JJIsl COCTaBieHUsI (OpPMYJ BELIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

. ONpENENATh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTENEHb OKUCIJICHMSI 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSIX, NMPUHAIC)KHOCTh BEIIECTB K
Onpe/IeIEHHOMY KJIacCy COCIMHEHUI 1o opMysiaM, BUJI XUMUUYECKOMN CBA3M (KOBAJICHTHAs U
MOHHAs) B HEOPraHUYECKUX COCIUHCHUSX;



. packpbiBaTh  cmbicin  Ilepuommueckoro  3akona .  W. Menpneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB XMMHYECKUX
AJIEMEHTOB OT WX MoioxeHus B llepuogmyeckoil cucteme, 3aKOHOB COXPAaHEHUS MacChl
BELLECTB, NOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHs, 3aKOHA ABOTaipo;

. OMKCHIBATh U XapaKTepu3oBaTh TaOIuuHyto ¢opmy lleprogumueckoil cucTemsl
XUMHYECKUX JJIEMEHTOB: pa3linyaTh MOHATHS «JaBHas mnoarpynmna (A-rpynma)» u
«mmoboyHass mnonarpynmna (b-rpynma)», wmanbie W OOJBIIME TEPUOALI, COOTHOCUTH
o0o3HaueHusi, KoTtopble uMeroTcs B Tabmuue «llepmoanueckas cucreMa XUMHUYECKHX
aneMeHToB JI. WM. MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij A/pa, 00Il1ee YUCIO ANEKTPOHOB U paclpeeieHue
UX IO 3JIEKTPOHHBIM CJIOSIM);

. KJacCU(UIUPOBATh XUMUYECKHE DJIEMEHTbl, HEOPraHMYECKHE BEIECTBa,
XUMHYECKUE peakluu (10 YUCIY M COCTaBy Y4YaCTBYIOIIMX B pEaKIMH BELIECTB, IO
TEIIOBOMY 3P (DEKTY);

. XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XHUMHYECKHME CBOMCTBA BEILECTB
pa3IUYHBIX KJACCOB, MOJATBEpXk Aas OMHCaHUE NPUMEPAMH MOJEKYISPHBIX YpaBHEHHM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIHIA;

U IMPOTrHO3NUPOBATHb CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa, BO3BMOKXHOCTHU IIPOTCKAHNA XUMHUYCCKUX HpeBpaIHGHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX,
U BbIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYHO W MOJEIPHYHO MACChl BCHICCTB,

MAaCCOBYIO JOJIO XUMHYCCKOI'O 3JICMCHTA II0 (1)OpMy.HC COCONHCHUA, MACCOBYIO OOJIO
BCUICCTBA B PaCTBOPC, IIPOBOAUTD paC‘{éTBI I10 YpaBHCHUIO XHUMHYECKOU PCAKINM,

. IIPUMEHATh OCHOBHBIE OIIEPALMUA MBICIUTEIIBHON JESITEIbHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHE, 0000IeHne, CHUCTEMAaTU3alNIo, KIACCU(PUKALUIO, BBISBICHUE
IIPUYMHHO-CIICICTBEHHBIX CBSI3€M — JUIi M3Yy4YE€HHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakuuii, eCTECTBEHHO-HAy4YHble METOJbl T[O3HAaHMS — HaAONIOJICHHE, HW3MEpPEHHUE,
MOJEJINPOBAHNE, SKCIIEPUMEHT (pEajbHbI U MBICJICHHBIN);

. CJIeIOBaTh TMpaBWJIaM TOJb30BAHUS XUMHUYECKON MOCYION U J1abopaTOpPHBIM

o0OpyZOBaHMEM, a TaKXe TMpaBuUjaM OOpalleHus C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIMSIMU TIO0 BBITIOJIHEHHUIO JIA0OPATOPHBIX XWMUYECKHUX OIBITOB MO TMOJYYCHHIO H
coOupaHuIo ra3000pa3HBIX BEHIECTB (BOJAOPOIAa U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C
ONpeAEeIEHHON MacCOBOM JOJIEM pPACTBOPEHHOIO BEWIECTBA, IUIAHUPOBATh U IMPOBOAUTH
XUMHUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C IOMONIBIO
WHIUKATOPOB (aKkMyc, ¢peHondranernt, METUIOpaHXK U IPyTUe).

K xonIy o0yueHus B 9 Kjacce mpeIMETHBIE PE3YIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y 00YUAIONIUXCS YMECHHUIA:

. PACKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMUYECKUN DIIEMEHT,
aToM, MOJIEKyJia, HOH, KaTHOH, AaHUOH, IMPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTh, AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHUYECKas peakuus,
XAMHYECKasi CBS3b, TEIJIOBOM A(G(EeKT peakmuu, MOIb, MOJSIPHBIA O0BEM, pacTBOD,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI, AIEKTPOJUTHUECKAs JUCCOLUMAIUs, PEAKIUU HOHHOTO
oOMeHa, Karaiau3aTop, XMMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTHUMbIE pEaKIuHu,
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHUE U
BOCCTAHOBIICHHE, aJUIOTpONusi, aM(pOTEPHOCTh, XUMHUYECKAsI CBsI3b (KOBaJICHTHAsl, MOHHas,



METaJNInYecKasi), KpUCTAIIMYEeCcKas peIETKa, KOppo3us METaIOB, CIUIABbl, CKOPOCTb
XUMHUYECKOU peaKkUuu, MpeaenabHo nomyctuMas konueHrpanus I1/IK BemecTsa;

. WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHWUYECKUX MOHATHI U NPUMEHATH
OTHU NOHATUSA NIPY ONMCAHUM BELIECTB U UX NPEBPALLCHU;

. HCII0JIb30BaTh XUMUYECKYI0O CUMBOJIMKY JUIsl COCTaBJi€HHsS (POpMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

. ONpENENATh BAJIEHTHOCTh M CTENEHb OKHMCICHHS XHMHYECKHX JIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OINPEAECIEHHOMY KIIAcCy
COEIMHEHUM 1o (hopmyaMm, BUJ XUMUUECKOUN CBS3M (KOBAJICHTHAs, HIOHHAS, METAJUIMYECKasl)
B HEOPraHUYECKUX COCAMHEHUSX, 3apsA]l HOHA MO XUMUYECKO QopMylie, XapakTep Cpelibl B
BOJAHBIX pAaCTBOPAX HEOPraHWYECKUX COCIWHEHUM, THUIl KPUCTAUIMYECKONW PpEIIETKA
KOHKPETHOI'O BEILECTBA;

. packpbiBaTh cMmbica Ilepuoamueckoro 3axkona JI. UW. MenpenmeeBa wu
JEMOHCTPUPOBATh €r0 TMOHHMMAHME: OMHUCHIBATh M XapaKTepU30BaTh TaONMUYHYIO (opmy
Ileppoanyeckoil CUCTEMBI XUMHUYECKHUX JJIEMEHTOB: pa3jauyaTh IOHATHS «TJIABHAs
noarpynmna (A-rpynma)» u «mnobounas noarpynna (b-rpymnma)», manble u  Gombiiuve
NEPUOJIbl, COOTHOCUTH O0O3HAYEHUS, KOTOpPHIE HMMEIOTCS B NEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsij
a51pa, o0IIee YUCIIO AIEKTPOHOB M pacIpe/ieNieHue UX MO JIEKTPOHHBIM CJIOSIM), OOBACHSThH
oO1ue 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB M MX COCIMHEHUN B Mpejenax
MaJibIX IEPUOA0B U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

. KJIacCUPUIMPOBATh XUMHUYECKUE JJEMEHTbI, HEOPraHWYECKUE BELIECTBa,
XMMHYECKHE peaknuu (10 YUCIY M COCTaBy Y4YaCTBYIOIIMX B pEaKUUU BEIIECTB, IIO
TEIIOBOMY (P (EKTY, 10 U3MEHEHHIO CTETIEHENH OKUCIIEHUSI XMMUYECKUX 3JIEMEHTOB);

. XapaKTepHu30BaTh (OMMUCHIBAThH) O0IKE U cielMPUUECKUe XMMUUECKHE CBOMCTBA
IIPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPXKAAs ONMCAHUE IPUMEpPAMU MOJEKYISPHBIX H
VMOHHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIUN;

. COCTaBJIATh YPAaBHEHUSA DJIEKTPOIUTUYECKON AUCCOLUALMUA KUCIIOT, IIEJI0YEN U
COJICH, MOJTHBIC M COKpAIEHHbBIE YPaBHEHUS PEaKIMi HOHHOTO OOMEHa, YpaBHEHUS PEaKIINH,
NOATBEPKAAIOIIUX CYLIECTBOBAHUE I'EHETHYECKOM CBSA3M MEXKAY BEIECTBAMHU Pa3IUYHBIX
KJIACCOB;

. PacKpbIBaTh CYLIHOCTb OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIni;

. IIPOTHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT UX CTPOCHMUS,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX ITPEBPAIIECHUN B Pa3JINYHBIX YCIOBUSAX;

. BBIYUCIISATh OTHOCHUTEJNBHYIO MOJEKYISIPHYIO M MOJSIPHYKO MAacChl BEIIECTB,

MacCOBYIO JIOJIIO XUMHUYECKOTO dJeMEHTa 1Mo (opMylie COCIUHEHHUS, MAacCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;

. coOoaTh TpaBWIa TOJIB30BAHMS XMMHUYECKOW TMOCYAOW W J1ab0paTOpHBIM
o0opynoBaHMEM, a TakkKe TpaBWia OOpalieHuss C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLMSIMU MO BBIMOJHEHUIO JTA0OPATOPHBIX XMMHYECKHUX OMBITOB MO MOJIYYECHUIO U
coOMpaHHIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

. MPOBOJIMTh PEAKIMU, MOATBEPKAAIOIINE KAYeCTBEHHBIM COCTaB pPa3lUYHBIX
BEILIECTB: PAclO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOJU-, KapOoHaT-, ¢ocdart-,
CUJIMKAT-, CyJb(aT-, TUIPOKCUJI-UOHBI, KATUOHBI AMMOHUSI U MOHBI M3yYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;



. MPUMEHSITh OCHOBHBIC OIEpPAIMH MBICTUTEIBLHON NIESITEIBbHOCTH — aHaIUu3 U
CUHTE3, CpaBHEHUE, 000OIIEHHE, CUCTEeMAaTU3allhIo, BBISBICHHE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3€U — JUISl U3YUEHHSI CBOMCTB BELIECTB U XMMHUYECKHX PEaKIUi, €CTEeCTBEHHO-HAyYHBIC
METO/IbI TTO3HAHUSI — HAOJIO/ICHHE, U3MEPEHUE, MOJICIUPOBAHUE, DKCTIEPUMEHT (peabHbIN U
MBICIICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHHUE

o S KJIACC
Ne |HammeHoBaHME pa3/iesioB U TEM IIPOrPaMMBbI KonmuecTBo yacoB DnekTpoHHbIe (IUGPOBHIL)
n/n Bcero| Kontponpnbie | Ilpakrtnueckue 00pa3oBaTeIbHBIC PECYPCHI
paboTsl paboThl
Paznen 1.IlepBoHayajibHble XMMHYECKHE TOHATHS
1.1 |Xumus — BaxxHast 00acTb €CTECTBO3HAHHUS U 5 0 2 [[bubmmorexa LIOK
MPAaKTHYECKOM AeATETBHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c]]

1.2 |BemiecTBa 1 XUMHUECKUE PEAKIUH 15 1 0 [[bubmuoteka [TOK
https://m.edsoo.ru/7f41837c]]

HToro no pasaeny 20

Pasnen 2.Baxneiiniue npeacTaBuTe/ M HEOPraHMYECKUX BElIECTB

2.1 |[Boznyx. Kucnopon. I[lonstue o6 okcumax 6 0 1 [[bubauoTeka ITOK
https://m.edsoo.ru/7f41837c]]

2.2 |Boaopon.IlonsiTue o KMCIOTaX M COMAX 8 0 1 [[bubauoTeka ITOK
https://m.edsoo.ru/7f41837c]]

2.3 |Boma. PactBopsl. IloHsTue 00 0CHOBaHHUSIX 5 1 1 [[bubauoTeka ITOK
https://m.edsoo.ru/7f41837c]]

2.4 |OcHOBHBIE KJIacChl HEOPTAaHHYECKUX COCAUHEHHM 13 1 1 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41837c]]

Hroro no pasgeny 32

Paznen 3.I1lepnoanyeckuii 3axoH u Ilepuoguyeckas cucreMa xXumMuuyeckux 31emeHToB JI. . MenaeneeBa. CTpoeHre aToMOB. XHMHYECKAs CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIluu

3.1 |llepuonmueckuii 3akon u Ileproanyeckas cucrema 7 0 0 [[bubmuoreka IIOK
XUMHU4YecKux sireMenToB J[. Y. Menzeneesa. https://m.edsoo.ru/7f41837c]]
CrtpoeHue atoma

3.2 |[Xumwnueckas cBs3b. OKHCIUTEILHO- 9 1 0 [[bubmuoreka IIOK
BOCCTAHOBHTENBHBIC PEAKIIUH https://m.edsoo.ru/7f41837c]]

Wroro no pazaery 16 [[Bubnmoteka [TOK

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

PesepBHOE Bpems 0 0 0 [[Bubnmoteka [TOK

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

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6

o 9 KJIIACC
No HaumenoBanue pa3ienoB U TeM MpOrpaMMbl Konuuaectso yacos DnektpoHnbie (U poBbie) 0Opa3oBaTENbHBIC
1/ Beero| KonTponbHbie TpakTuyeckue pecypesl
pabotst pabotbt

Pasnen 1.BemecTBo M XUMHM4YeCKHE peaKIUU
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Ne HanmenoBanue pa3zienoB u TeM IPOTrpaMMEI Kommaectso yacos OnekTpoHHBIE (IU(POBHIE) 00pa30OBaTENbHEIE
/n Bcero| KoHTposbHbIe TpakTuyeckue pecypest
paboThI paboThI
1.1 |[loBTOpeHHUe U yrayOieHrne 3HAHUI OCHOBHBIX pa3fenoB Kypca 8 | 5 1 0 [[bubmmorexa LIOK
Kacca https://m.edsoo.ru/7f41a636]]
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHIECKHX PEAKIIH 5 0 0 [[bubmuoTeka [TOK
https://m.edsoo.ru/7f41a636]]
1.3 [OnexTponuTHyecKas TUCCOIHMANUSI. XUMUICCKUEC PEAKIHH B 8 1 1 [[bubmuoTeka [TOK
pacTBOpax https://m.edsoo.ru/7f41a636]]
WToro no pasaeny 18
Paznen 2.HemeTa/uibl 1 UX coeAHEHUS
2.1 |O6uias xapaKTepUCTHKA XUMHICCKHX deMeHTOB VIIA-rpymibl. 4 0 1 [[bubmmorexa LIOK
["aToreHs! https://m.edsoo.ru/7f41a636]]
2.2 |O6mias XapaKTepUCTHKA XUMHIECKHUX 3IIEMEHTOB VIA-TpyImbL. 7 0 0 [[bubmmoreka LIOK
Cepa u e€ coeTMHEHHs https://m.edsoo.ru/7f41a636]]
2.3 |OOwias xapakTeprCTHKa XUMHUYECKUX JJIEMEHTOB V A-TpyIIIbL. 8 0 1 [[bubmmoreka LIOK
A30T, hochop U UX COeTUHEHHS https://m.edsoo.ru/7f41a636]]
2.4 |OO6mias xapaKTepUCTHKA XUMHIECKHUX 3IIEMEHTOB [V A-rpyIImsl. 8 1 2 [[bubmmoreka LIOK
YTepon U KpEMHHIM M UX COETUHEHHS https://m.edsoo.ru/7f41a636]]
ltoro mo paszaeny 27
Pazgen 3.MeTanibl M MX cOeIMHEHUS
3.1 |OGuue cBoOiicTBa METAIIOB 4 0 0 [[Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636]]
3.2 (Baxkeiine MeTaIIbl M UX COEAMHEHUS 16 1 2 [[BuGmuorexa LIOK
https://m.edsoo.ru/7f41a636]]
Htoro mo paszaeny 20
Pa3znen 4. XumMus U OKpy»Kaomas cpeaa
4.1 |BerecTBa ¥ MaTepHAIIBI B JKU3HH YEIIOBEKA 3 0 0 [[BuGmmorexa LIOK
https://m.edsoo.ru/7f41a636]]
Htoro mo paszaeny 3
PesepBHOE BpeMst 0 0 0 [[Bubauoreka ITOK
https://m.edsoo.ru/7f41a636]]
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/o Bcero| Kontponsnsie | [Ipaktuyeckue | H3y4CHHUS 00pa3oBaTeNbHbIE PECYPChI
paboThl paboThl
1 Beoausiii UTh. IIpeamer xumuun. Ponb XuMuu B ®U3HU YeloBeka. Tena u 1 0 0 Beeaure |[[bubmmoreka IJOK
BeIeCTBa nary https://m.edsoo.ru/ff0d210c]]
2 [loHsiTHEe O MeTO/IaX IMO3HAHUS B XUMUH 1 0 0 BBeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/ff0d227¢]]
3 [IpakTuyeckas pabora Ne 1 «IIpaBwia paboThI B 1a00OPaTOPUH U IPUEMBI 1 0 1 Beeaute |[[budmnoreka LIOK
obpaiteHus ¢ 1abopaTopHbIM 0bopynoBanueM» Th nary https://m.edsoo.ru/ff0d23dc]]
4 Uuctheie BemecTBa U cMecu. CriocoOb! pasieNieHus cMecei 1 0 0 Beeaute |[[budmnoreka LIOK
nary https://m.edsoo.ru/ff0d26ca]]
5 [Mpaktuueckas padora Ne 2 «Pa3neneHue cMeceit (Ha IpUMepe OUUCTKH 1 0 1 BBeauTe |[[budmnorexa [IOK
noBapeHHoi conun)» UTH nary https://m.edsoo.ru/ff0d28c8]]
6 ATOMBI U MOJIEKYJTbI 1 0 0 BBeauTe |[[budmuorexa [IOK
nary https://m.edsoo.ru/ff0d2a6¢]]
7 XUMHUYECKUE DIIEMEHTHI. 3HAKH (CHMBOJIBI) XUMUYECKHUX 3JIEMEHTOB 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/ff0d2be8]]
8 [IpocThie 1 CIIOXKHBIE BELECTBA 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/ff0d2a6¢]]
9 ATOMHO-MOJIEKYJISIPHOE yICHUE 1 0 0 BBeauTe |[[bubmuorexa [IOK
nary https://m.edsoo.ru/ff0d2d50]]
10 [3akoH mocTosiHCTBa cocTaBa BellecTB. XuMuueckas Gpopmyina. BajgeHTHoCTh 1 0 0 BBeauTe |[[bubmuorexa [IOK
ATOMOB XMMHUYECKHX DJIEMEHTOB nary https://m.edsoo.ru/ff0d2eae]]
11 |OrtHOocuTenmpHast arToMHasi Macca. OTHOCHTENIbHAS MOJIEKYIIIPHAs Macca 1 0 0 BBeauTe |[[bubmmorexa [[OK
nary https://m.edsoo.ru/ff0d323c]]
12 [MaccoBas Jojas XUMHYECKOI0 3JIEMEHTA B COSAUHEHUHN 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/ff0d350c]]
13 [KommuectBo BemiectBa. Monb. MorsipHas Macca 1 0 0 Beeaure |[[bubmmorexa [IOK
nary https://m.edsoo.ru/ff0d5230]]
14 |Dusndeckre M XUMHYECKHAE SBICHUS. XUMUIECKAs PEaKIIHs 1 0 0 BBeauTe |[[bubmmrorexa LIOK
nary https://m.edsoo.ru/ff0d37fa]]
15 |[Ipu3Haku U ycioBUS MPOTEKAHUS XUMUUECKUX pPEAKLUN 1 0 0 Beeaure |[[bubmmoreka IJOK

naTy

https://m.edsoo.ru/ff0d3al16]]
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Ne Tema ypoxka KosmnmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Bcero| Kontponsnsie | [Ipaktuyeckue | H3y4CHUS 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
16 |3akoH coxpaHEHHS MACCHI BEIIECTB. XUMUYECKUE YPABHEHUS 1 0 0 BBeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/ff0d3b88]]
17 |BbrumcneHust KOIUYECTBA, MACChl BEIIECTBA 0 YPAaBHEHHUSIM XUMHUYECKUX PEAKIUI 1 0 0 BBeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/ff0d5708]]
18 [Knaccuduranms XUMUYIECKUX PEAKIIUH (COSTUHECHNUS, PA3TI0KECHUS, 3aMEIIICHUS, 1 0 0 BReaure |[[bubmmoreka IJOK
oOMeHa) nary https://m.edsoo.ru/ff0d3f34]]
19 (M. B. JlomoHOCOB — yuéHBIH-3HITUKIONETUCT. OOOOIICHNE ¥ CUCTEMATH3AIHS 1 0 0 Beeaute |[[budmnorexa LIOK
SHAHMIA nary https://m.edsoo.ru/ff0d40c4]]
20 |KoutponbHas padota Nel o Teme «BeriecTBa 1 XUMHYIECKHAE PEAKITUIDY 1 1 0 BBEIUTE [[BubmuoTeka [TOK
nary https://m.edsoo.ru/ff0d4290]]
21 [Bo3ayx — cmecs razoB. Cocra Bo3ayxa. Kucnopox — aneMeHT u npoctoe 1 0 0 BBeauTe |[[bubmnorexa IOK
BerectBo. O30H nary https://m.edsoo.ru/ff0d448e]]
22 |dusnueckre U XUMUUECKHE CBOMCTBA KUCIOPO/a (PEaKIUU OKUCIICHUS, TOPEHHE). 1 0 0 BBeauTe |[[budmnorexa LIOK
[MonsTre 06 OKCHIAX nary https://m.edsoo.ru/ff0d4614]]
23 |Croco0bl mony4eHust KUCaopoja B 1abopaTopuu M MPOMBIIIIICHHOCTH. 1 0 0 BBeauTe |[[bubmuorexa LIOK
[IpuMeHeHne KUCIopoa nary https://m.edsoo.ru/ff0d497a]]
24 |TemnoBoii 3¢ ekt XUMHYECKOW peaKiyu, MOHITHE O TEPMOXHUMHUUECKOM 1 0 0 BBeaute |[[bubmuorexa LIOK
YPAaBHEHHH, 9K30- U SHIOTEPMHUUCCKUX PEAKIIHAX nary https://m.edsoo.ru/ff0d4790]]
25 |TommuBo (HedTh, yroib U MeTaH). 3arpsisHEHHE BO3/IyXa, CIIOCOOBI €ro 1 0 0 BBeauTe |[[bubmuorexa [IOK
[peIOTBPAICHHS nary https://m.edsoo.ru/ff0d4c4a]]
26 |[Ipakruueckas padora Ne 3 mo Teme «Ilonmyuenue u coOupanue KUCIOpPOAa, 1 0 1 BBeauTe |[[bubmuorexa [IOK
n3yueHue ero cpoicte» UTH nary https://m.edsoo.ru/ff0d4ae2]]
27 |Bomopom — sieMeHT U pOoCcToe BemecTBO. HaxoxkaeHne B mpupose 1 0 0 Beeaure |[[bubmmorexa IJOK
nary https://m.edsoo.ru/ff0d4dd0]]
28 |Dusmueckue U XUMHUYECKHE CBOWCTBA Bogopoaa. [IpuMenenne Bogopona 1 0 0 Beeaure |[[bubmmorexa [IJOK
nary https://m.edsoo.ru/ff0d4dd0]]
29 [loHsATHE O KUCIOTAX M COJAX 1 0 0 BBeauTe |[[bubmmrorexa LIOK
nary https://m.edsoo.ru/ff0d50d2]]
30 |Cmoco06s! moydeHust Bogopoaa B 1abopaTopuu 1 0 0 Beeaure |[[bubmmoreka [JOK
naTy https://m.edsoo.ru/ff0d4dd0]]
31 [lIpakrudeckas pabora Ne 4 mo teme «Ilomydenue u cobupanue Bogopoaa, 1 0 1 Beeaure |[[bubmmoreka IJOK

n3ydeHue ero cBoiicte» UTh

naTy

https://m.edsoo.ru/ff0d4f42]]
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Ne Tema ypoxka KosmnmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Bcero| Koutponsaeie | ITpaktudeckue | U3y4eHUs | 00pasoBaTe/bHBIC PECYPCHI
paboThI paboThI
32 |MormsapHslil 006EM ra3oB. 3akoH ABOTaapo 1 0 0 BBeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/ff0d542¢]]
33 |BeruncneHus 00béMa, KOJTUUECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIHUYECTBY 1 0 0 BBeaure |[[bubmmoreka IJOK
BEIIIECTBA WK 00BEMY nary https://m.edsoo.ru/ff0d55a0]]
34 |BeruncneHus 00bEMOB ra30B 10 YPaBHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA OOBEMHBIX | ] 0 0 BReaure |[[bubmmoreka IJOK
OTHOIIIEHHIA Ta30B nary https://m.edsoo.ru/ff0d5708]]
35 |®Pusundeckue U XMMUYECKHUE CBOMCTBA BOJIBI 1 0 0 Beeaute |[[budmnorexa LIOK
nary https://m.edsoo.ru/ff0d587a]]
36 |CocraB ocHoBanwmii. [IoHsATHE 00 MHIUKATOPAX 1 0 0 Beeaute |[[budmnorexa LIOK
nary https://m.edsoo.ru/ff0d59e2]]
37 |Bona xak pactBoputens. HachllieHHbIE M HEHACHIIIEHHBIE pacTBOPBL. MaccoBast 1 0 0 BBeauTe |[[bubmnorexa IOK
TI0JIs BEIIECTBA B PACTBOPE nary https://m.edsoo.ru/ff0d5b40]]
38 |[Ipaktuueckas padora Ne 5 mo teme «IIpuroToBieHe pacTBOPOB C ONMPEACIEHHON 1 0 1 BBeauTe |[[budmnorexa LIOK
MacCOBOH J10J1el pacTBOpEHHOrO BemecTBa»y UTH nary https://m.edsoo.ru/ff0d5eba]]
39 |KonrponbHas padora Ne2 o teme «Kucnopon. Bonopoa. Bona» 1 1 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/ff0d6342]]
40 |Okcuusl: cocras, Kiaccu(UKalys, HOMEHKIATYpa 1 0 0 BBeaute |[[bubmuorexa LIOK
nary https://m.edsoo.ru/ff0d664e]]
4] |[lomydeHue u XUMHUYECKHE CBOWCTBA KHCIOTHBIX, OCHOBHBIX OKCHIOB 1 0 0 BBeauTe |[[bubmuorexa [IOK
nary https://m.edsoo.ru/ff0d664e]]
42 ([lonydeHue u XMMUYECKHE CBOICTBA aM()OTEPHBIX OKCHOB U THPOKCHUJIOB 1 0 0 BBeauTe |[[bubmunorexa [IOK
nary https://m.edsoo.ru/00adb33c]]
43 |OcHoBaHUA: cOCTaB, KIacCH(UKAINA, HOMEHKIATypa 1 0 0 Beeaure |[[bubmmorexa IJOK
nary https://m.edsoo.ru/ff0d67ca]]
44 |[lomydeHre u XUMHYECKAE CBOWCTBA OCHOBAHHIN 1 0 0 Beeaure |[[bubmmorexa [IJOK
nary https://m.edsoo.ru/ff0d67ca]]
45 |Kucnotsr: cocraB, KiaccupuKarys, HOMEHKIATYpa 1 0 0 BBeauTe |[[bubmmrorexa LIOK
nary https://m.edsoo.ru/ffOdfee2]]
46 |[lomydeHne n XUMHYECKHAE CBOUCTBA KHCIOT 1 0 0 Beeaure |[[bubmmoreka [JOK
naTy https://m.edsoo.ru/ffOdfee2]]
47 |Comu (cpemaHrie): HOMEHKIATYpPA, CIOCOOBI Oy SHHS 1 0 0 Beeaure |[[bubmmoreka IJOK

naTy

https://m.edso0.ru/00ad94741]]
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Ne Tema ypoxka KosmnmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Bcero| Koutponsaeie | ITpaktudeckue | U3y4eHUs | 00pasoBaTe/bHBIC PECYPCHI
paboThI paboThI
48 [Xumuueckue CBONCTBa CpEeAHUX COJei 1 0 0 BBeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/00ad9cb2]]
49 |[Ipaktudeckas padora Ne 6. PemeHne sKcriepuMEHTaIbHBIX 33a]1a4 10 TEME 1 0 1 BBeaure |[[bubmmoreka IJOK
«BakHe#Ime KI1acchbl HEOpPraHUUECKUX coenuHenuiny UTh nary https://m.edsoo.ru/00ad9b7c]]
50 [eneruueckas CBS3b MEX]Y KJacCaMU HEOPraHMUECKHX COEIMHEHUI 1 0 0 BReaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/00ad9a50]]
51 |O06o6iieHne u cucTeMaTH3aIMs 3HAHUI 1 0 0 Beeaute |[[budmnorexa LIOK
nary https://m.edsoo.ru/00ad9cb2]]
52 |KontponbHas padota Ne3 o Teme "OCHOBHBIC KJTaCCHI HEOPTaHHUECKHX 1 1 0 Beeaute |[[budmnorexa LIOK
coeMHeHn" nary https://m.edsoo.ru/00ad9ela]]
53 |[IepBbie MOMBITKY KiIacCUPHUKALMKA XUMHYECKUX dNieMeHTOB. [loHATHE O rpymmax 1 0 0 BBeauTe |[[bubmnorexa IOK
CXOITHBIX 3JIEMEHTOB nary https://m.edsoo.ru/00ad9ffa]]
54 [lepuonuueckuii 3akoH u [leproanueckas cuctemMa XuMudeckux siementos /1. 1. 1 0 0 BBeauTe |[[budmnorexa LIOK
Meneneea nary https://m.edsoo.ru/00ada52c]]
55 |llepuomsl, rpymIibl, TOATPYIIIEI 1 0 0 BBeauTe |[[bubmuorexa [IOK
nary https://m.edsoo.ru/00ada52c]]
56 |Crtpoenune atomoB. CocTaB aTOMHBIX siep. V30Tomsl 1 0 0 BBeaute |[[bubmuorexa LIOK
nary https://m.edsoo.ru/00ada342]]
57 |Crpoenue aneKTpOHHBIX 000JI0YEK ATOMOB 3J1eMeHTOB [leproiyeckoil cucTeMbl 1 0 0 BBeauTe |[[bubmuorexa [IOK
1. 1. MenneneeBa nary https://m.edsoo.ru/00ada6bc]]
58 [XapakrepucTruka XMMHUYECKOT0 3JIEMEHTa I0 €ro MojoxeHuro B [lepuonnueckoii 1 0 0 BBeauTe |[[bubmunorexa [IOK
cucreme JI. YI. Menneneesa nary https://m.edsoo.ru/00ada824]]
59 |3nauenue [leprommuueckoro 3aKoHa Ajs pa3BUTHA HAYKH U pakTukd. J. . 1 0 0 Beeaure |[[bubmmorexa IJOK
MeHzenees — y4E€HBIHN, TIEAAror U TPaKIaHIH nary https://m.edsoo.ru/00ada96e]]
60 [DAEKTPOOTPHULATENFHOCTh ATOMOB XUMHUYECKUX DJIEMEHTOB 1 0 0 Beeaure |[[bubmmorexa [IJOK
nary https://m.edsoo.ru/00adaab8]]
61 [|WMoHHas XuMHYECKas CBA3b 1 0 0 BBeauTe |[[bubmrorexa LIOK
nary https://m.edsoo.ru/00adac34]]
62 |KoBaneHTHas MONSApHAS XUMUIECKAs CBSI3b 1 0 0 Beeaure |[[bubmmoreka [JOK
naTy https://m.edsoo.ru/00adaab8]]
63 [KoBasieHTHast HEMOMSIpHAsE XUMHUYECKas CBS3b 1 0 0 Beeaure |[[bubmmoreka IJOK

naTy

https://m.edsoo.ru/00adaab9]]
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Ne Tema ypoxka KosmnmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Bcero| Koutponsaeie | ITpaktudeckue | U3y4eHUs | 00pasoBaTe/bHBIC PECYPCHI
paboThI paboThI
64 |CreneHb OKUCICHUS 1 0 0 BBeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/00adae28]]
65 |O006ImIeHEe U CHCTEMATH3AIUS 3HAHUI 1 0 0 BBeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/ff0d61c6]]
66 |KouTtponbHas padota Ned o Teme «CtpoeHHEe aToMa. XUMHUYECKAsl CBS3bY 1 1 0 BReaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/00adb486]]
67 |OKHCTUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU 1 0 0 Beeaute |[[budmnorexa LIOK
nary https://m.edsoo.ru/00adb076]]
68 |Okucnurenu U BOCCTAaHOBUTETU 1 0 0 Beeaute |[[budmnorexa LIOK
nary https://m.edsoo.ru/00adb076]]
Jl00aBUTE CTPOKY
OBILEEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68 | 4 6
9 KUIIACC
No Tema ypoka KommuectBo yacos Hara DIIeKTpOHHBIE ITU(POBBIC
/1 Bcero| Kontponbhnbie | [Ipaktnyeckue | A3y4CHUA 00pa3soBaTeNbHbIC PECYPChI
paboThl paboTsl
1 Beonubiit UTh. [epuoauueckuii 3akon. [lepronuueckas cucteMa XUMUYECKHX 1 0 0 BBeauTe |[[bubmuorexa [IOK
hiemenToB [I. Y. Menzeneesa naty https://m.edsoo.ru/00adb59¢]]
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX JIEMEHTOB IEPBBIX TPEX 1 0 0 BBeauTe |[[bubmuorexa [IOK
[epPHUOJIOB nary https://m.edsoo.ru/00adb6b6]]
3 Knaccudukarys 1 HOMEHKIATypa HEOPTaHMYECKHUX BEILECTB 1 0 0 BBeauTe |[[bubmnorexa [[OK
nary https://m.edsoo.ru/00adb7e2]]
4 Burapl XUMUYECKOM CBS3H U TUIB KPUCTAIDTHYECKUX PEIIETOK 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/00adbac6]]
5  [KourponbHas pabora Nel mo Teme «IloBTOpeHue U yriTy0iieHne 3HaHNH OCHOBHBIX 1 1 0 BBeaute |[[]
pa3menoB Kypca 8 kiaccay naTy
6 Knaccuukarusi XMMIYeCKIX PEeaKIUi 10 Pa3InIHBIM IIPHU3HAKaM 1 0 0 Beeaure |[[bubmmorexa IJOK
nary https://m.edsoo.ru/00adbcb0]]
7 [loHsATHE O CKOPOCTH XUMUYECKOi peakimu. [IoHsITHEe 0 TOMOT€HHBIX 1 0 0 Beeaure |[[bubmmoreka IJOK
reTepOreHHbBIX PeaKIHsIX naTy https://m.edsoo.ru/00adbe9a]]
8 [loHsiTHE O XUMHYECKOM paBHOBECHH. DAKTOPBI, BIUSIOLIME HA CKOPOCTh 1 0 0 Beeaure |[[bubmmoreka IJOK
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Ne Tema ypoxka KousmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Bcero| Kontponsnsie | [Ipaktuueckue | U3yICHHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
XUMHUYECKOH PeaKiMu U MOJIOKEHNE XUMHIECKOTO PaBHOBECHS mary  |https://m.edsoo.ru/00adc28c]]
9 OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIEC PEAKITTT 1 0 0 BBeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/00adcade]]
10 |CocraBiieHue OKMUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM 1 0 0 BBeauTe |[[bromnorexa LIOK
JIEKTPOHHOr0 GaaHca naty https://m.edsoo.ru/00ae0d0a]]
11 |Teopus snexTponuTHyecKoi aucconualyy. CHIBHBIC U ¢a0bIe ICKTPOIUTHI 1 0 0 Beeaute |[[budmnoreka LIOK
nary https://m.edsoo.ru/00adcd68]]
12 |VoHHbIe ypaBHEHUS peaKIuit 1 0 0 Beeaute |[[budmnoreka LIOK
nary https://m.edsoo.ru/00add448]]
13 |Xumuueckue CBOMCTBA KUCIOT U OCHOBAHHMHU B CBETE MPEACTABICHUI 00 1 0 0 BBeaute |[[bubmnorexa [LIOK
DJIEKTPONTUTHYECKOM AUCCOLMAIIN nary https://m.edsoo.ru/00add5d8]]
14 |Xumuueckue CBO¥MCTBA CONIel B CBETE MPEACTABICHHUH 00 3JICKTPOTUTHICCKON 1 0 0 BBeaute |[[budmuorexa [IOK
IMCCOIMAITH nary https://m.edsoo.ru/00add8b2]]
15 |[ousaTtue o ruapoim3e coneit 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/00add9d4]]
16 |O600mIeHne U CHCTEMATH3 AN 3HAHMH 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/00addd12]]
17 [|lpaxruueckas pabora Ne 1. «Pemenue sxcriepuMenTanbhbix 3amau» UTh 1 0 1 BBeauTe |[[bubmuorexa [IOK
nary https://m.edsoo.ru/00addbfa]]
18 |KonutponbHas pabora Ne2 o Teme «DNEKTPOIUTHIECKAS TUCCOLIUALINSI. 1 1 0 BBeauTe |[[bubmuorexa [IOK
XUMHUYECKUE PEaKIMH B PACTBOPAX) nary https://m.edsoo.ru/00addecO]]
19 |OOGmas xapakTepucTHUKa raioreHoB. XUMHUYECKUE CBOMCTBA Ha MPpUMeEpe XJIopa 1 0 0 BBeauTe |[[bubmuorexa [IOK
nary https://m.edsoo.ru/00addfe2]]
20 [Xmopoomopon. ComnstHast KHCIIOTa, XUMUYECKIE CBOWCTBA, TTOTyICHHE, 1 0 0 Beeaure |[[bubmmorexa [IOK
MPUMEHEHHE nary https://m.edsoo.ru/00ade104]]
21 [(pakrmueckas pabora Ne 2 mo Teme «llomydeHne CONSTHOM KUCTIOTHI, U3ydeHUE e€ 1 0 1 Beeaure |[[bubmmorexa I[IOK
ceoiictB» UTh nary https://m.edsoo.ru/00ade348]]
22 |BorumcieHus M0 ypaBHEHUSM XUMHUYECKUX PEAKITHiA, €CITU OIWH U3 PEareHTOB JaH 1 0 0 Beeaure |[[bubmmoreka IJOK
B U30BITKE nary https://m.edsoo.ru/00ade488]]
23 |OOmas xapakTepucTiKa 37eMeHTOB VIA-Tpymisl 1 0 0 Beeaure |[[bubmmorexa [JOK
naTy https://m.edsoo.ru/00ade64a]]
24 |AmnorpomHble Moaudukamun cepbl. HaxoxxaeHne cepsl 1 €€ coeTMHEHUH B 1 0 0 Beeaure |[[bubmmoreka IJOK
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Ne Tema ypoxka KousmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Bcero| Kontponsnsie | [Ipaktuueckue | U3yICHHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
npupone. XMMHUYECKHE CBOHCTBA Cephl nary  |https://m.edsoo.ru/00ade64a]]
25 |CepoBomopon, ctpoeHue, (GU3NIECKUE M XUMHICCKUE CBOHCTRA 1 0 0 BBeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/00ade802]]
26 |Oxcuapl ceprl. CepHast KUCTIOTa, (PH3HMYECKUE U XMMUYECKHE CBOICTBA, 1 0 0 BBeauTe |[[bromnorexa LIOK
[IpUMEHEHHE naty https://m.edsoo.ru/00adea28]]
27 |XuMuyeckue cBOWCTBA KOHIIEHTPUPOBAHHON CEPHON KUCIOTHI 1 0 0 Beeaute |[[budmnoreka LIOK
nary https://m.edsoo.ru/00ad9cb2]]
28 [XuMmuueckue peakiyu, JIeKaIUe B OCHOBE MPOMBIIIICHHOrO Crioco0a MoJTydeHHs 1 0 0 Beeaute |[[budmnoreka LIOK
CEpHOM KUCITOTEI. XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH CPeIbl COSANHEHUMHM nary https://m.edsoo.ru/00adec8a]]
CephI
29 |(BoruncieHnue MaccoBoOil 10IM BBIXOJa MPOAYKTA PEAKIIUH 1 0 0 BBeauTe |[[budmnorexa LIOK
nary https://m.edsoo.ru/00adec8a]]
30 |OOmas xapakTepucTuka 3JeMeHToB VA-rpynmnsl. A30T, paclpocTpaHeHue B 1 0 0 BBeauTe |[[bubnmorexa [[OK
npupoze, GU3nIecKue i XUMHUUYECKHIE CBONCTBA nary https://m.edsoo.ru/00adeeab]]
31 |Ammuak, ero pusuuecKkue U XUMUYECKUE CBONCTBA, TIOJyUYEHHE 1 IPUMEHEHNE 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/00adf004]]
32 |Conu ammoHnwus, (hU3MUECKE U XUMUUECKUE CBOWCTBA 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/00adb33c]]
33 |[IpakTuyeckas pabora Ne 3 no reme «IlonyueHne aMmMuaka, 3yudeHHe ero 1 0 1 BBeauTe |[[bubmnorexa [[OK
coiicte» UTH nary https://m.edsoo.ru/00adf180]]
34 |A3orHas Kuci0Ta, €€ HU3NYECKUe U XUMHIECKHE CBOMCTBA 1 0 0 BBeauTe |[[bubmuorexa [IOK
nary https://m.edsoo.ru/00adf306]]
35 |Mcmonp3oBaHrE HATPATOB U COJNEH aMMOHHS B Ka4eCTBE MUHEPAIHHBIX 1 0 0 BBeauTe |[[bubmuorexa LIOK
ymoOpenuii. XMMHUUYECKOE 3arpsi3HEHNE OKPYKATOIIEH Cpe/bl COeTNHEHNSIMHU a30Ta nary https://m.edsoo.ru/00adf518]]
36 |Docthop. Oxcun pocdopa (V) u pochopnas kucnora, pusnveckre U XUMUIECKHIES 1 0 0 BBeauTe |[[bubmuorexa LIOK
CBOMCTBA, TIOTyUCHHUE nary https://m.edsoo.ru/00adf68a]]
37 |Hcnonb3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX Y00pEeHUil. 3arps3HeHue 1 0 0 BBeauTe |[[bubmuorexa LIOK
MPUPOIHON cperbl pocharamu naTy https://m.edsoo.ru/00adfc20]]
38 [Yrmepon, pacnpocTpaHeHHE B IPUPOAE, PU3UIECKUEC U XUMUIECKIE CBOMCTBA 1 0 0 Beeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/00adfd9c]]
39 |Oxcups! yriepona, ux GU3UUECKUEC U XUMUIECKUE CBOMCTBA. DKOJIOTHICCKIE 1 0 0 Beeaure |[[bubmmorexa [JOK

poOJIeMBI, CBSI3aHHBIE C OKcUIoM yraepozaa (IV)

naTy

https://m.edsoo.ru/00adfebe]]
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Ne Tema ypoxka KousmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Bcero| Kontponsnsie | [Ipaktuueckue | U3yICHHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
40 |YrombpHas KucnoTa U €€ colu 1 0 0 Beeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/00ae006c]]
4] |[Ipaktudeckas padora Ne 4 mo teme "TlonydeHue yrieKUCIoro ra3a, u3yaeHue ero 1 0 1 BBeaure |[[bubmmoreka IJOK
cpoiicts” UTH nary https://m.edsoo.ru/00ae027¢]]
42 |llepBOHAYATHHBIC MOHATHSI 00 OPTAHUYCCKHUX BEIIECTBAX KaK O COCMUHCHUIX 1 0 0 BBeaure |[[bubmmoreka IJOK
yriepoaa nary https://m.edsoo.ru/00ae054¢]]
43 |KpemHuii u ero coeMHEHUs 1 0 0 Beeaute |[[budmnoreka LIOK
nary https://m.edsoo.ru/00ae080a]]
44 |lIpaktudeckas padora Ne 5. PerieHue skCriepUMEHTANBHBIX 33724 110 TeMe 1 0 1 Beeaute |[[budmnorexa LIOK
«Baxueiine HemMeTaIbl U uX coenureHus» UTH nary https://m.edsoo.ru/00ae0bf2]]
45 |KoutponbHas pabota Ne3 o teme «BaxkHel1re HeMETaIIbl U UX COCIHMHECHUS 1 1 0 BBeauTe |[[bubmnorexa [IOK
nary https://m.edsoo.ru/00ae0e18]]
46 |OOmias xapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METaJIOB. MeTayuindyeckas 1 0 0 BBeaute |[[budmnorexa [LIOK
CBSI3b M METAJIMYECKAs KpUCTAJUINYEcKas petéTka. OusndyecKre CBOMCTBA nary https://m.edsoo.ru/00ae103e]]
METaJlJIOB
47 |XuMudyeckue CBOWCTBA METAIIOB. DIEKTPOXUMHUUECKUH PS HANPSOKSHUI 1 0 0 BBeauTe |[[bubmuorexa LIOK
METaJIOB nary https://m.edsoo.ru/00ae1156]]
48 |OOwwme ciocoObl noayueHus MetanioB. CriaBbl. BeraucieHus mo ypaBHEHUAM 1 0 0 BBeauTe |[[bubmuorexa [IOK
XUMHYIECKUX PEaKIHii, €CIIM OJIMH U3 PEareHTOB COACPKHUT MPUMECH nary https://m.edsoo.ru/00ae1156]]
49 |lloHsATHE O KOPPO3UU METAJIIOB 1 0 0 BBeauTe |[[bubmuorexa [IOK
nary https://m.edso00.ru/00ae1278]]
50 |[leno4yHble MeTaIIbI 1 0 0 BBeauTe |[[bubmuorexa [IOK
nary https://m.edsoo.ru/00ae14b2]]
51 |Oxcumsl 1 THAPOKCUABI HATPUS U KaJIUS 1 0 0 Beeaure |[[bubmmorexa [IOK
nary https://m.edsoo.ru/00ae14b2]]
52 [llenouHo3eMeNbHBIE METAILIBI — KAJIBLIMK M MarHHUH 1 0 0 Beeaure |[[bubmmorexa [IOK
nary https://m.edsoo.ru/00ae15e8]]
53 [BaxkHeiilinue COeTUHCHHUS KaIbIIHs 1 0 0 Beeaure |[[bubmmoreka IJOK
nary https://m.edsoo.ru/00ae15e8]]
54 |O6o01eHre U cuCTEMATU3aLUs 3HAHUI 1 0 0 Beeaute |[[]
JaTy
55 [XKéctrocTh BOABI 1 cIOCOOBI €€ yCTpaHeHUS 1 0 0 Beeaure |[[bubmmoreka IJOK

https://m.edsoo.ru/00ae1886]]
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Ne Tema ypoxka KousmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Bcero| Kontponsnsie | [Ipaktuueckue | U3yICHHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
Jary
56 [[Ipaktuueckas padora Ne 6 mo Teme "YKECTKOCTh BOABI M METOMBI €€ yCTpaHeHU" 1 0 1 BBeaure |[[bubmmoreka IJOK
UTH nary https://m.edsoo.ru/00aelae8]]
57 |Amomunuit 1 0 0 BBeauTe |[[bromnorexa LIOK
naty https://m.edsoo.ru/00aelc64]]
58 |AmMdorepHbie cBOMCTBA OKCHIA U THAPOKCHIA 1 0 0 Beeaute |[[budmnoreka LIOK
nary https://m.edsoo.ru/00aelc64]]
59 [XKenezo 1 0 0 Beeaute |[[budmnoreka LIOK
nary https://m.edsoo.ru/00ae1d86]]
60 |Oxcumpl, ruapokcusl u cou xkenesa (1) u sxenesa (I1I) 1 0 0 BBeaute |[[bubmnorexa [LIOK
nary https://m.edsoo.ru/00ae35e6]]
61 |O606meHNe U cCHCTEMAaTH3aIHs 3HAHHIA 1 0 0 seeaute |[[]
Jarty
62 |[IpaxTuyeckas pabora Ne 7. PelieHue skcriepuMEHTaIbHBIX 3a/1a4 110 TeMe 1 0 1 BBeauTe |[[bubmuorexa LIOK
«BaxkHeiine MeTaibl 1 MX coenuHenus» UTH nary https://m.edsoo.ru/00ae3de8]]
63 (BorluncieHus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIfid, €CIIM OAWH M3 PEarcHTOB JaH 1 0 0 BBeauTe |[[bubmuorexa LIOK
B U30BITKE MJIM COJCPKUT MPUMECH. BBIUHCIICHHsI MACCOBO# 0IH BBIXO/A nary https://m.edsoo.ru/00ae1750]]
[POJYKTa PeaKIfU
64 |O06o0mIeHNE U CHCTEMATH3AIHS 3HAHUI 1 0 0 Beeaurte |[[]
Jaty
65 [KoutponsHas pabota Ned mo Teme «BaskHef e METAIIIbI M MX COCTHHEHHSD 1 1 0 Beeaute |[[]
Jaty
066 |(BemectBa u MaTepuaibl B TOBCEAHEBHON KU3HH YEJIOBEKa 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edso0.ru/00ae3f50]]
67 [Xumudeckoe 3arpsi3HEHHE OKPYKAIOIIEH Cpeabl 1 0 0 BBeauTe |[[bubmuorexa LIOK
nary https://m.edsoo.ru/00ae4270]]
68 |Ponb XumMuM B pelIeHHH SKOIOTHYECKHUX MTPO0IeM 1 0 0 BBeauTe |[[bubmuorexa LIOK
naTy https://m.edsoo.ru/00ae4270]]
Jl06aBUTb CTPOKY
OBILIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 68 4 7
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JI1 YYHEHUKA

Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.1°., Akunoneproe obmectBo «M3narenberBo «IIpocsemienney
» Xumus, 9 xinacc/ Pymsuruc I'.E., ®enpaman O.I°., AknronepHoe obmiectBo «M3marenbctBo «IIpocBemienne

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

Xumus : ypoku B 8 kiacce : mocodue s yaurens /H. H. T'apa

Xumust. Ypoku B 9 kimacce : mocooue s yautens /H. H. T'apa
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